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1.1.2. 0600 Routine Operation 
0600 Final Clarification MBR 
1.1.2.1. 0600 MBR Modes 

Each MBR train has six modes: 

 Production Mode 

 Suspend Mode 

 Standby Mode 

 Safe Mode Recycle 

 Safe Mode Aeration and Off Mode. 
 
Production Mode: 
The Membrane Modules are scoured with air, the Membrane Tank is supplied with recycled mixed liquor and 
the Permeate Pump cycles between Permeating and Back-flushing. Flooding, De-aerating and Ventilating occur 
periodically according to cycle timers. 
Suspend Mode: 
When the Low level in the Bioreactor is reached, the Permeate Pumps are Stop (flux off — Foff) and the Blowers 
operate infrequently to save energy as the Scouring Aeration is not required. Flooding, De-aerating and 
Ventilating do not occur during Suspend Mode. 
Under normal operation the MBR system will cycle between Production Mode and Suspend Mode.  
Standby Mode: 
The Membrane Modules are scoured with air and the Membrane Tank is supplied with recycled mixed liquor. 
Flooding occurs periodically. But the Permeate Pump does not operate and there is no De-aerating or 
Ventilating. 
Safe Mode Recycle: 
The Membrane Tank is supplied with recycled mixed liquor. But the Membrane Modules are not Scoured with air 
and the Permeate Pump does not operate. There is no De-aerating, Ventilating or Flooding. 
Safe Mode Aeration: 
The Membrane Modules are scoured with air. Flooding occurs periodically. But the Membrane Tank is not supplied 
with recycled mixed liquor and the Permeate Pump does not operate; There is no De-aerating or Ventilating. 
Off Mode: All valves close then no equipment operates. 
Each MBR Train is selected to Auto or Manual. In Auto the modes are selected automatically. In Manual, the 
Operator selects the mode. 
In both Auto and Manual, equipment required for the mode must be selected to Auto or in an appropriate state. 
For example, the Permeate Pump must be in Auto before Production Mode is selected.  
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1.1.2.2. MBR Permeate Flow 

The mixed liquor pumped into the MBR membrane tanks by the recycle pumps is suitable for membrane 
permeate extraction.  MBR permeate extraction excludes suspended solids, bacteria and most viral 
contaminants producing a high quality permeate water.  
This process is facilitated by eight (8) 1500m2 Koch Puron membrane modules separated into four (4) trains 
consisting of two modules per train. MBR permeate is produced by drawing water (via pump suction) through 
the hollow fibre membranes which have an active porosity of <0.1 m.  The MBR trains comprise four (4) 
separate tanks each with independent valves, reversible pumps, instruments and chemical injection systems for 
cleaning. 
A critical feature of the Puron membrane design is the periodic back-flushing requirement which relieves the 
physical pressure across the membrane surface caused by prolonged periods of permeate withdrawal.  This is 
carried out by reversing the permeate pump.  The permeating to back-flushing time ratio is in the order of 10:1 
and the permeation efficiency target is between 80 and 85% (net forward flow rate as a percentage of gross 
forward flow rate).  
 
Level Control of Flux Modes 
MBR Permeate Flow is dictated by the flux mode that is selected by the Bioreactor Levels LE0511002 and 
LE0512002. The Bioreactor Tanks are hydraulically balanced (under normal operation), so the level output 
readings are averaged and a mean level is provided for control, i.e.:  

 Bioreactor Control Level =  (LE0511002 + LE0512002)/2 

 If these values vary by more than 2% a level discrepancy alarm is generated. 

 Alternatively either LE0511002 or LE0512002 can be selected as the Bioreactor Control Level. 

Three (3) level controlled modes are possible: - Fopt (optimum flux), Fmax (maximum flux) and Foff 
(Membrane Production Off).  
 
The level control principle, based on start and stop levels controlling the flux modes, is as follows:  
Mode  Start Level   Stop Level  Net Flux  
Foff  X.XXm (nom. 4.2m)  (Fopt start level) 0 L/m2/h 
Fopt  X.XXm (nom. 4.3m)  (Fmax start level  
or Foff start level) 15 – 25 L/m2/h 
Fmax  X.XXm (nom. 4.5m)  (Fopt start level) 26 - 46 L/m2/h 
Normal Dry Weather Operation (Low to Moderate Flows - Fopt) 
 
The principle of operation during dry weather flows is that the membranes will cycle between Fopt and Foff 
modes as the level peaks and drops throughout the day. During the higher diurnal flow periods of the day the 
Fopt mode will be in operation and when flows are reduced, typically in the evening, the Foff level condition 
will suspend the membrane operation until the Fopt start level is reached. By doing this energy can be 
conserved as no membrane aeration is required during the Foff mode.  
The design net flux of four membranes trains to achieve 3 ML/day is 10.4 L/m2/h. in practise the Fopt mode 
should be set to deliver a higher net flow so that it can handle the diurnal peaks which can be up to 2 x the 
average flow (i.e. 70 L/sec). This will take some adjustment during performance optimisation to select the best 
flux rate for Fopt (as but typically a net flux of 15 - 20 L/m2/h would be selected (operator selectable). 
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Wet Weather Operation (High Flows - Fmax) 
When flows are increased due to wet weather conditions the total flow can be up to 3x ADWF (9 ML/day or 
104 L/sec). Under sustained wet weather flows the maximum flux operating condition (Fmax) is required. The 
design flux for PWWF at 9 ML/day is 31.2 L/m2/h and this (or slightly higher, i.e. 32 L/m2/h) should be set as 
the Fmax operating condition.  
During Fmax operation the MBR aeration is increased to provide continuous scouring of the membrane surface. 
As such, the energy consumption is (necessarily) higher and Fmax operation should be avoided unless 
prolonged wet weather flows are received (i.e. Fopt should not be set too low as to promote activation of Fmax 
mode during normal flows).  
 
Operation with N-1 condition 
If critical equipment failure occurs (such as Membrane Feed Pump or Permeate Pump failure) the membrane 
train N-1 condition can occur, if the N-1 condition is selected on the SCADA. Under this condition the flux 
through the remaining three trains online will be automatically recalculated to provide the same throughput 
normally achieved by four trains in Fmax mode (by increasing forward permeate flow rate). This condition is 
only triggered when the Fmax N-1 level is triggered (nominally 0.05m above Fmax level) and when the N-1 
condition tickbox is selected.  
For example, four trains operating at 32 L/m2/h would increase to a net flux of ~43 L/m2/h with three trains 
online upon N-1 condition being triggered. This condition is acceptable for 24 hours operation, providing 
enough time for equipment rectification whilst not reducing the 9MLD treatment requirement of the plant. If 
the N-1 condition is not selected on the SCADA page, the flow settings fro three train s will not adjust upon 
reaching Fmax N-1 level. 
 
De-aeration and Ventilation: 
When the MBR permeate pumps draw water through the hollow fibre membranes, some scouring air is 
entrained into the fibres.  This air accumulates in the hollow fibres, reducing pe rformance of the membranes (as 
less area is available for active filtration).  To de-aerate the hollow fibres, permeate is withdrawn at a high flux 
rate (20 L/m2/h) for a short duration (normally 120 – 180 sec) and the entrained air is pulled from the fibres 
into the permeate pipework and membrane tank where it can escape to atmosphere.  
To ensure that the air is not remaining in the pipework and being pushed back into the membrane fibres a 
ventilation sequence follows the de-aeration. The ventilation occurs by isolating the membrane modules via 
permeate isolation valves FCV0660001/3/5/7 and backflushing the air entrained solution through the vent line 
by opening valves ventilation valves FCV0660002/4/6/8 
This is done every “n” number of cycles, as nominated  by the de-aeration and ventilation cycle timer and at the 
start of the membrane cleaning sequence to maximise available SA for cleaning (refer to MBR membrane 
cleaning sequences). 
 
Disinfection of Permeate at Permeate/Backwash Tank: 
The disinfection of MBR permeate water can be facilitated by the addition of hypochlorite solution at the 
permeate backwash tanks or by dosing hypochlorite at the existing chlorine contact tanks (not in scope of this 
FDS document) or a combination of both. The addition of hypochlorite at the permeate/backwash tanks is 
achieved in a flow-paced manner by nominating a target chlorine concentration and allowing the SCADA to 
calculate the required dose rate of hypochlorite based on the Net Permeate Flow Rate entering the permeate 
tank. The chlorine concentration dosed will not necessarily represent the residual free chlorine measured as 
some of the free chlorine will react with residual ammonia and dissolved organic compounds in the MBR 
permeate.  
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1.1.2.3. 0600 MBR Membrane Aeration 

To prevent rapid fouling of the MBR membranes, it is essential that they are scoured with air.  This scouring 
can be intermittent (acceptable at moderate permeate flow rates) or continuous (required at high permeate flow 
rates). Aeration of the membrane system occurs when a membrane train is in Production Mode, Standby Mode 
or Safe Mode Aeration (manual select only). If the membrane train is in Safe Mode Recycle or Off Mode the 
train is considered offline and not requiring aeration. The exception to this is if the  aeration control valve has 
failed open and the open limit is reporting back to the control system, in which case the respective membrane 
train is considered to require aeration. 
Intermittent aeration consists of aerating a single train at a time and switc hing aeration between trains using the 
membrane aeration control valves. The design air flow rate during intermittent aeration is: 0.53 Nm 3/m2/h x 
1500m2 = 795 Nm3/h per module.  Therefore, the membrane train (2 modules) being scoured (and hence the 
entire membrane system) requires 1590 Nm3/hr of aeration whilst the remaining membrane trains remain non-
aerated until the aeration cycles to them. Intermittent aeration is used when the MBR system is operating in 
optimum flux mode (Fopt), allowing for energy savings with an overall lower aeration demand compared to 
continuous aeration. 
The design air flow rate during continuous aeration is = 0.27 Nm3/m2/h x 1500m2 = 398 Nm3/h per module.  
This equates to a lower specific aeration requirement per module, however each module in the system is being 
aerated at the same time. Therefore, each membrane train requires 795 Nm3/h equating to 3180 Nm3/h/system 
with all four trains online.  Continuous aeration is typically used when the MBR system is operating in 
maximum flux mode (Fmax), allowing maximum scouring performance across the membrane surface when 
maximum permeate filtration is taking place. 
There are three blowers for membrane aeration with associated VSDs and control logic to control airflow.  The 
maximum air flow rate each blower is able to supply is: 1750 Nm3/h at 50 Hz.  The Operator selects one as 
duty, one as assist and the other blower is automatically selected as standby.   Each MBR train has an actuated 
membrane aeration control valve and air lines that pipe air to the outlet holes at the base of each hollow fiber 
bundle. 
During intermittent aeration, each MBR train aerates for 33s and rests for 99s (25%).  The duty blower operates 
at 45 Hz (1590 Nm3/h).  Note: times are specified by Koch Membrane Systems (KMS) and locked as PLC 
parameters. 
When four (4) MBR trains need continuous air, the duty and assist blowers both operate at 45 Hz i.e. 2 x 1590  
Nm3/h = 3180 Nm3/h,  
When three (3) MBR trains need intermittent aeration, a single blower operates at 45 Hz (15 90 Nm3/h) and 
aeration cycles between the three membrane trains in Production Mode. If continuous aeration is required for 
three membrane trains, two blowers are required to operate at 34 Hz to provide 2385  Nm3/hr of aeration (795 
Nm3/h/membrane). 
When only two (2) MBR trains need air, the duty blower operates at 45 Hz to provide continuous aeration (795 
Nm3/hr/membrane) to the two membranes trains in Production Mode. Intermittent aeration is not used when 
only two membrane trains are online. 
When one (1) MBR train needs air, the duty blower operates at 22Hz (795 Nm3/h) to provide continuous 
aeration (795 Nm3/hr/membrane) to the single membranes train in Production Mode.  Intermittent aeration is not 
used when only one membrane train is online. 
During periods where the level in the bioreactor is low and permeate production is not required (overnight and 
early morning), Suspend Mode is triggered and aeration is ceased except for short periods of intermittent 
aeration as nominated on the Membrane Bioreactor Settings SCADA control page.  An Foff aeration Off Timer 
(xx min) and an Foff Aeration On Timer (xx min) are configurable and it is recommended to provide ~5 min of 
aeration after 25 min off time in Suspend Mode. 
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The table below summarises the aeration sequence requirement depending on the number of blowers available, 
number of trains requiring aeration (in Production or Standby Modes), and the flux condition selected.  
 
 

Flux 
Mode 

Trains 
Needing 
Air 

Blowers 
requ. 

Aeration Sequence 

Fopt  4 1 Intermittent (25% of time) @ 100% intensity (1590 
Nm3/hr) 

Fmax 4 2 or 3 Continuous @ 50% intensity (3180 Nm3/hr) 
Fopt  3 1 Intermittent (25% of time) @ 100% intensity (1590 

Nm3/hr) 
Fmax 3 2 or 3 Continuous @ 50% intensity (2385 Nm3/hr) 
Fopt, 
Fmax 

2 1, 2 or 3 Continuous @ 50% intensity (1590 Nm3/hr) 

Fopt, 
Fmax 

1 1, 2 or 3 Continuous @ 50% intensity (795 Nm3/hr) 

Foff 0 1, 2 or 3 Suspend Mode  - short intervals of intermittent air 
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1.1.2.4. 0600 MBR Membrane Flooding 

Mixed liquor in the air distribution channels and air outlet  pipe assemblies at the base of the hollow fiber 
bundles can dry and cause blockages.  To keep the air outlet holes free of air -dried sludge, the air channels and 
air outlets are periodically flooded with mixed liquor.  The mixed liquor is purged when aera tion re-commences 
seconds later (according aeration cycle timer). 
Two types of flooding sequence are programmed: 

 Normal Flood Sequence 

 Power Flood Sequence.  

During intermittent aeration the Normal Flooding Sequence occurs autonomously when ever the aerati on is 
switched off to a membrane train (i.e. aeration control valve closes). During the air off period mixed liquor 
floods into the manifold and is expelled from the manifold when the next aeration interval commences.  
During continuous aeration the Normal Flooding sequence occurs by periodic closing of the Membrane 
Aeration Control Valve, according to a cycle timer, to allow the flooding to occur (as it would not otherwise 
occur without a break in the aeration).  The flooding sequence occurs every xx MCT cycles as nominated on the 
SCADA system and begins the nominated flood cycle time (xx sec) before the start of the trains backwash 
phase (counts back from backwash). 
The Power Flood Sequence operates every n Normal Cycles and has its own Power Flooding Cycle  Duration 
(xxx sec). The intention of the Power Flood sequence is to have a more turbulent flood and a greater 
entrainment of mixed liquor into the aeration manifold, hence providing a more comprehensive clearing of 
solids. To facilitate the Power Flooding, each MBR train has a Flooding Control Valve and an air line that 
pipes air into the membrane tank.  The end of the outlet line is 100-200mm below the surface so that mixed 
liquor can flood the aeration manifold and rise to a maximum level of just below t he bottom of the air header 
pipe.  The difference in hydrostatic pressure between the flood line outlet and the air in the line drives the 
flooding process. 
When the flood valve is opened (the Membrane Aeration Control Valve is already closed), air held in  the 
channels and air outlets by the head of mixed liquor in the tank is displaced by mixed liquor flooding in as air 
escapes through the flood valve.  After an elapsed time, the flood valve closes. The mixed liquor that has 
entrained into the aeration line is expelled once air is delivered back into the line (via Membrane Aeration 
Control valve opening). 
Whilst a train is being flooded, the other trains online will receive the total membrane aeration being provided 
by the membrane blower(s) and the blower speed does not change. For instance, if 4 trains are online each 
receiving 795 Nm3/hr of air (3180 Nm3/hr total) when train X floods and it’s aeration control valve is closed, 
the other 3 trains will each receive 1060 Nm3/hr (3180 Nm3/hr total). 
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1.1.2.5. 0600 MBR Membrane Cleaning 

After days or weeks of operation, the MBR membranes can become fouled with organic and/or inorganic 
foulants. To remove the foulants, an MBR train is taken out of Production Mode into Clean Mode. During 
Clean Mode the membranes are infused with chemicals during a long back-flush cycle (30 – 60min).  Organic 
foulants are oxidised with chlorine by dosing sodium hypochlorite (hypo) and sodium hydroxide (caustic).  
Inorganic foulants are dissolved and sequestered by dosing citric acid .  
There are three types of cleans that can be performed on the membranes:  

1) Automatic Daily Maintenance Cleaning 
2) Operator Selected Maintenance Cleaning 
3) Recovery Cleaning 

Automatic Daily Maintenance Cleans are triggered on a start timer basis every 24 hours.  The Da ily 
Maintenance Clean is a relatively low concentration hypochlorite clean (100 – 300 mg/L) that is completed in 
20 - 30 min per train (operator selectable clean time). The objective of the Automatic Daily Maintenance 
Cleans is to prevent the formation of biofilms on the membrane surface 
Operator Selected Maintenance Cleaning is performed when the operator initiates a clean cycle. These cleans 
can be hypochlorite, hypochlorite and caustic or citric cleans and can be performed at higher concentrations, if 
necessary (500 – 1,500 mg/L pH 10 -12 for hypochlorite/caustic, 1000 – 2000 mg/L pH 2 - 3 for citric acid). 
Operator Selected Maintenance Cleaning is generally used to remove biofouling once it has occurred, which is 
generally indicated by an increase in TMP across the membranes. This can be due to a prolonged period 
operating at high flux modes (Fmax) or due to plant upset resulting in fouling.  
Recovery Cleaning is an extensive cleaning procedure that is carried out every 6 - 12 months. The process of 
Recovery Cleaning involves isolating and draining the tank of MLSS, backflushing a cleaning solution 
(hypochlorite or citric) into the cleaned membrane tank followed by a soak period of the membranes in the 
chemical solution. The soak period is typically 6 – 12 hours and the membrane train is left is Safe Mode 
Aeration during this process. The object of the Recovery Clean is to provide maximum cleaning benefit and 
restoration of the membranes close to original flux condition. The Recovery Cleaning is a manual pro cess and 
as such is not described in this FDS document (refer to SOP – Recover Cleaning). 
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1.1.2.6. 0600 Operating Envelopes 

 Alarms – High Priority 
Alarms \ Setpoints \ Controls Parameters 
 

 Alarms – Low Priority 
Alarms \ Setpoints \ Controls Parameters 
 

1.1.2.7. 0600 Control 

 Interlocks 
MBR Permeate Flow 
If one (1) of three (3) membrane blowers is not in Auto/Running, Production Mode will not be possible for that 
train. Permeate Pump P_-0660-00X critical interlock is activated and an alternative mode will be selected 
according to the mode selection table (refer to Section 13).  
For Fmax operation: Two (2) of three (3) membrane blowers must be in Auto/Running otherwise Fopt Mode 
will be selected with single blower operation and Fopt flow setpoints.  
If Permeate Pump P_-0660-00X  is not in Auto, Production Mode is not possible for that train. An alternative 
mode will be selected according to the mode selection table (refer to Section 13).  
If PE06600XX is < Trans-membrane Pressure Low Limit, Permeate Pump P_-0660-00X critical interlock is 
activated to protect the membranes from excessive pressure.  Note: this interlock applies both in forward and 
reverse. Standby Mode is automatically selected 
If PE06600XX is > Trans-membrane Pressure High Limit, Permeate Pump P_-0660-00X  critical interlock is 
activated to protect the membranes from excessive pressure.   Note: this interlock applies both in forward and 
reverse. Standby Mode is automatically selected 
If PE06600XX faults: its value is forced low so that Permeate Pump P_-0660-00X critical interlock is activated 
to protect the membranes. Standby Mode is automatically selected 
If PSH06600XX detects high pressure when running in forward (permeate) direction, Permeate Pump P_-0660-
00X  critical interlock is activated to protect the membranes. Standby Mode is automatically selected 
If both Bioreactor Level sensors LE0511002, LE0512002 fault, The Bioreactor level value is forced low to 
ensure Permeate Pumps P_-0660-00X stop. Standby Mode is automatically selected. 
If Permeate Tank Level LE0660001 is low (x.xx) when Permeate Pump P_-0660-00X is running in reverse: P_-
0660-00X critical interlock is activated and latched until LE0660001 > Low Level. Standby Mode is 
automatically selected. 
If Permeate Tank Low Low Level LSLL0660001 is triggered when P_-0660-00X  is running in reverse: P_-
0660-00X  critical interlock is activated. Standby Mode is automatically selected  
If Permeate Flowmeter FE066000X faults: its value is forced low so P_-0660-00X   critical interlock is 
activated. Standby Mode is automatically selected. 
If Permeate Isolation valve FCV066600X is not in Auto, the De-aeration and Ventilation sequence will not 
occur. This does not preclude operation of Production Mode for that train.  
If Ventilation valve V066600X is not in Auto, the De-aeration and Ventilation sequence will not occur. This 
does not preclude operation of Production Mode for that train.  
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0600 MBR Membrane Aeration 
If Membrane Aeration Flowmeter FE0650001 detects low air flow rate: BL_-0650-00X critical interlock is 
activated.  
 
0600 MBR Membrane Flooding 
If aeration switching valve FCVO6500OX is not in Auto, the flooding sequence is inhibited. This does not 
fault the Production Mode sequence and Production Mode will continue to run without flooding. 
If flood valve FCVO6500OX is not in Auto, the flooding sequence is inhibited. This does not fault the 
Production Mode sequence and Production Mode will continue to run without flooding. 
 
0600 MBR Membrane Cleaning 
If LE0671001 detects Hypochlorite Tank TK_-0671-001 level is low or low low: PU_-0671-001 AND PU_-
0671-002 critical interlock is activated. 
If LE0671001 faults: its value is forced low and PU_-0671-001 and PU_-0671-002 will stop. 
If LSH0671001 detects Hypochlorite Tank TK_-0671-001 level is high, the 3 phase power GPO contactor will 
open and the tanker pump will be isolated. 
If FE0671001 or FE0671002 detects hypochlorite flow rate is low: PU_-0671-001 or PU_-0671-002 critical 
interlock is activated respectively. 
If LSL0673001 detects Citric Tank level is low: PU_-0673-001 and PU_-0673-002 critical interlock is 
activated. 
If LSH0673001 detects Citric Tank TK_-0673-001 level is high, the 3 phase power GPO contactor will open 
and the tanker pump will be isolated. 
If FE0673001 or FE0673002 detects citric flow rate is low: PU_-0673-001 or PU_-0673-002 critical interlock is 
activated respectively. 
If LE0672001 detects Caustic Tank level is low or low low: Caudtic dosing Pumps PU_ -0672-001 and PU_-
0672-002 critical interlock is activated. 
If LSH0672001 detects Caustic Tank level is high, the 3 phase power GPO contactor will open and the tanker 
pump will be isolated. 
If FE0672001 or FE0672002 detects caustic flow rate is low: PU_-0672-001 or PU_-0672-002 critical interlock 
is activated respectively. 
If Permeate Tank Level LE0660001 < Permeate Tank Low Level during a cleaning sequence. Permeate pump 
PU_0660-00X will stop and the cleaning sequence will fault. The membrane stream will re -enter the mode 
selection matrix (Production, Standby, Safe Mode Recycle or Off mode).  
If LSLL0660001 detects MBR permeate tank level low when PU_0660-00X is running in reverse: Permeate 
pump PU_0660-00X will stop and the cleaning sequence will fault. The membrane train will go into Safe 
Mode. 
If Chemical Dosing Pump PU_067X00X fails during a dosing sequence the standby pump will automatically be 
selected to operate (if in Auto).  
If both Chemical Dosing Pumps (PU_067X-00X) fail the cleaning sequence will fault and the membrane stream 
will go into Safe Mode. 
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An Automated Maintenance Clean start on any train will be suspended if: 
 - The system is operating in Fmax mode. 
 - The system is suspended in Foff mode 
When the above conditions are no longer inhibiting the Automated Clean will resume from the next train in the 
cleaning sequence. 
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1.1.3. 0600 Non-routine Operation 

1.1.3.1. Emptying MBR Tank 

When one side of the MBR Tank is emptied for any reason (for example, Maintenance Activity) then the 
Operator is to ensure the emptied section retains 300mm of liquid in it to limit thermal stress on the 
central dividing wall. Leaving 300mm of liquid in the tank is a sufficient structural engineering control 
measure to prevent expansion of the structure sufficient to cause stress of the wall that might cause 
cracks to occur. 
 

1.1.3.2. Recycle Pump Or Compressor Failure 

Membrane Aerating On Recycle Pump Failure Or Compressor Failure 
The following procedures enable Membrane Aeration when a Recycle Pump Fails or a Compressor Fails: 
 

 Recycle Pump Failure 
When a Membrane Train is in Auto and a Recycle Pump fails the Membrane Train turns OFF and none of the 
membrane train modes are shown as Available on the SCADA screen.  
Note: The Recycle Pump is considered Unavailable if the pump is not in Auto or Remote.  
Procedure: 

4) Ensure the Permeate Valve is Closed. The Permeate Valve should already be closed  as the 
Membrane Train is not in production; If it is not closed, ensure that valve is closed.  

5) Close the Manual Knife-gate Valve located along the Membrane Tank Feed Line to prevent the 
Membrane Tank from draining to empty. 

6) Fill the Membrane Tank until the membrane is fully submerged. 
7) Isolate the Recycle Pump at the MCC or put the Recycle Pump into Manual mode in SCADA.  
8) Switch the Membrane Train to Manual mode on SCADA. 
9) Note that the Safe Aeration Mode Available indication turns ON for that train. (The membrane 

train needs to be in manual mode and the recycle pump must not be available for this mode to be 
available) 

10) Activate the Safe Mode Aeration at the SCADA Screen.  
11) The Membrane Train is now included in the normal Membrane Aeration Cycle. 
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1.1.3.3. Compressor Failure 

When the Compressor Fails or the Compressed Air Un-available signal is activated it is most likely the aeration 
valves will be Open state as they are Fail Open type valves. This procedure assumes that Compressor has Failed 
and the Aeration Valves and the Permeate Valves are in there Open state.  
When compressed air is not Available it is possible to continue production without flooding, ventilation or 
cleaning as long as the; 

 Recycle Pump is Available and Healthy 

 Permeate Pump is Available and Healthy 

 Permeate Valve Open Feedback is received and 

 Aeration Valve Open Feedback is received. 

 
Procedure: 

1) Select Manual mode for all Membrane Trains. 
2) Disable De-aeration and Ventilation for all Membrane Trains. 
3) Select Manual mode for Cleaning ensuring that the Automatic Daily Clean is Deactivated. 
4) Select Production Mode for all healthy Membrane Trains. 
5) Check all healthy Membrane Trains now continue producing permeate as normal. 
6) Note that when three or more Membrane Trains are Available, two Blowers will run as they do in 

Normal Continuous Aeration mode. 

 

1.1.3.4. Non-routine Events 

Revise this section over a period of 1 year operations 
 

 Sample Locations 
Fairfield WRP Biotreat Actuator 0600 Final Clarification Photos 
 

 Alarms \ Response  
 
Setpoints \ Controls Parameters – Refer to SCADA Screen for Details 
0600 Final Clarification Process Area  

TAG Description Category 
ST002AER02AUTOdsAllBlowersNotAvail All Blowers Not Available 1 
ST002AER02AUTOdsFmaxAerationAlar
m 

2 Blowers Not Available 
in 1 

ST002MBR02LIT0660001dsLoLo Low Low 1 
ST002MBR02LSLL0660001dsAlarm Alarm Active 1 
ST002MBR02PIT0660003dsHiHi High High 1 
ST002MBR02PIT0660003dsLoLo Low Low 1 
ST002MBR02PIT0660009dsHiHi High High 1 
ST002MBR02PIT0660009dsLoLo Low Low 1 
ST002MBR02PIT0660015dsHiHi High High 1 
ST002MBR02PIT0660015dsLoLo Low Low 1 
ST002MBR02PIT0660021dsHiHi High High 1 
ST002MBR02PIT0660021dsLoLo Low Low 1 
ST002MBR02PS0660004dsAlarm Alarm Active 1 

ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 80 of 2338



 
AM General Document Template (Numbering) 

 

Doc Id: TEM36 Active Date: 05/03/2010 Urban Utilities Confidential  
Printed: 17/05/11 Owner: Brendan Page 79 of 157 
Note: Printed copies of this document should be verified for currency against the published electronic copy. 

 

TAG Description Category 
ST002MBR02PS0660010dsAlarm Alarm Active 1 
ST002MBR02PS0660016dsAlarm Alarm Active 1 
ST002MBR02PS0660022dsAlarm Alarm Active 1 
ST002MBR02PU0660001dsEstop Emergency Stop 1 
ST002MBR02PU0660001dsF2Start Fail to Start/Stop 1 
ST002MBR02PU0660001dsFieldCct Field Circuit/Isolated 1 
ST002MBR02PU0660001dsPower Control Supply N/A 1 
ST002MBR02PU0660001dsVSDFault VSD Fault 1 
ST002MBR02PU0660002dsEstop Emergency Stop 1 
ST002MBR02PU0660002dsF2Start Fail to Start/Stop 1 
ST002MBR02PU0660002dsFieldCct Field Circuit/Isolated 1 
ST002MBR02PU0660002dsPower Control Supply N/A 1 
ST002MBR02PU0660002dsVSDFault VSD Fault 1 
ST002MBR02PU0660003dsEstop Emergency Stop 1 
ST002MBR02PU0660003dsF2Start Fail to Start/Stop 1 
ST002MBR02PU0660003dsFieldCct Field Circuit/Isolated 1 
ST002MBR02PU0660003dsPower Control Supply N/A 1 
ST002MBR02PU0660003dsVSDFault VSD Fault 1 
ST002MBR02PU0660004dsEstop Emergency Stop 1 
ST002MBR02PU0660004dsF2Start Fail to Start/Stop 1 
ST002MBR02PU0660004dsFieldCct Field Circuit/Isolated 1 
ST002MBR02PU0660004dsPower Control Supply N/A 1 
ST002MBR02PU0660004dsVSDFault VSD Fault 1 
ST002AER01AUTOdsBL01FlowLow Low Flow 4 
ST002AER01AUTOdsBL01SpeedLow Low Speed 4 
ST002AER01AUTOdsBL02FlowLow Low Flow 4 
ST002AER01AUTOdsBL02SpeedLow Low Speed 4 
ST002AER01AUTOdsBL03FlowLow Low Flow 4 
ST002AER01AUTOdsBL03SpeedLow Low Speed 4 

 
TAG Description Cat Comment 

ST002DOS01AUTOdsT1ValveFault Failed 4 
Valves did not Change 
to correct State in Time 

ST002DOS01AUTOdsT2ValveFault Failed 4 
Valves did not Change 
to correct State in Time 

ST002DOS01AUTOdsT3ValveFault Failed 4 
Valves did not Change 
to correct State in Time 

ST002DOS01AUTOdsT4ValveFault Failed 4 
Valves did not Change 
to correct State in Time 

 
TAG Description Category 

ST002DOS01FS0673001dsAlarm Alarm Active 4 
ST002DOS01LS0673003dsAlarm Alarm Active 4 
ST002DOS01LSH0673002dsAlarm Alarm Active 4 
ST002DOS01LSL0673001dsAlarm Alarm Active 4 
ST002DOS01PSL0673001dsAlarm Alarm Active 4 
ST002DOS01PU0673001dsDriveFault Drive Fault 4 
ST002DOS01PU0673001dsF2Start Fail to Start/Stop 4 
ST002DOS01PU0673002dsDriveFault Drive Fault 4 
ST002DOS01PU0673002dsF2Start Fail to Start/Stop 4 
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TAG Description Category 
ST002DOS02AUTOdsCleanDelayed Delayed 4 
ST002DOS02AUTOdsTrain1CleanSkipped Fault 4 
ST002DOS02AUTOdsTrain2CleanSkipped Fault 4 
ST002DOS02AUTOdsTrain3CleanSkipped Fault 4 
ST002DOS02AUTOdsTrain4CleanSkipped Fault 4 
ST002DOS02FS0672001dsAlarm Alarm Active 4 
ST002DOS02LIT0672001dsHi High 4 
ST002DOS02LIT0672001dsHiHi High High 4 
ST002DOS02LIT0672001dsInvalid Signal Invalid 4 
ST002DOS02LIT0672001dsLo Low 4 
ST002DOS02LIT0672001dsLoLo Low Low 4 
ST002DOS02LSH0672002dsAlarm Alarm Active 4 
ST002DOS02PU0672001dsDriveFault Drive Fault 4 
ST002DOS02PU0672001dsF2Start Fail to Start/Stop 4 
ST002DOS02PU0672002dsDriveFault Drive Fault 4 
ST002DOS02PU0672002dsF2Start Fail to Start/Stop 4 
ST002DOS03AUTOdsCitricFault Citric Dosing Fault 4 

ST002DOS03AUTOdsHypoFault 
Hypo/Caustic Dosing 
Fault 4 

 
TAG Description Cat Comment 

ST002DOS03AUTOdsT1ValveFault Failed 4 
Valves did not Change 
to correct State in Time 

ST002DOS03AUTOdsT2ValveFault Failed 4 
Valves did not Change 
to correct State in Time 

ST002DOS03AUTOdsT3ValveFault Failed 4 
Valves did not Change 
to correct State in Time 

ST002DOS03AUTOdsT4ValveFault Failed 4 
Valves did not Change 
to correct State in Time 

 
TAG Description Category 

ST002DOS03FCV0671001dsF2Close Fail to Close 4 
ST002DOS03FCV0671001dsF2Open Fail to Open 4 
ST002DOS03FCV0710001dsF2Close Fail to Close 4 
ST002DOS03FCV0710001dsF2Open Fail to Open 4 
ST002DOS03FS0671001dsAlarm Alarm Active 4 
ST002DOS03LIT0671001dsHi High 4 
ST002DOS03LIT0671001dsHiHi High High 4 
ST002DOS03LIT0671001dsInvalid Signal Invalid 4 
ST002DOS03LIT0671001dsLo Low 4 
ST002DOS03LIT0671001dsLoLo Low Low 4 
ST002DOS03LSH0671002dsAlarm Alarm Active 4 
ST002DOS03PSL0671001dsAlarm Alarm Active 4 
ST002DOS03PU0671001dsDriveFault Drive Fault 4 
ST002DOS03PU0671001dsF2Start Fail to Start/Stop 4 
ST002DOS03PU0671002dsDriveFault Drive Fault 4 
ST002DOS03PU0671002dsF2Start Fail to Start/Stop 4 
ST002DOS03PU0710001dsDriveFault Drive Fault 4 
ST002DOS03PU0710001dsF2Start Fail to Start/Stop 4 
ST002DOS03PU0710002dsDriveFault Drive Fault 4 
ST002DOS03PU0710002dsF2Start Fail to Start/Stop 4 
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TAG Description Category 
ST002DOS04AUTOdsPolyLowFlow < Required for 10 mins 4 
ST002MBR01FCV0650001dsF2Close Fail to Close 4 
ST002MBR01FCV0650001dsF2Open Fail to Open 4 
ST002MBR01FCV0650002dsF2Close Fail to Close 4 
ST002MBR01FCV0650002dsF2Open Fail to Open 4 
ST002MBR01FCV0650003dsF2Close Fail to Close 4 
ST002MBR01FCV0650003dsF2Open Fail to Open 4 
ST002MBR01FCV0650004dsF2Close Fail to Close 4 
ST002MBR01FCV0650004dsF2Open Fail to Open 4 
ST002MBR01FCV0650005dsF2Close Fail to Close 4 
ST002MBR01FCV0650005dsF2Open Fail to Open 4 
ST002MBR01FCV0650006dsF2Close Fail to Close 4 
ST002MBR01FCV0650006dsF2Open Fail to Open 4 
ST002MBR01FCV0650007dsF2Close Fail to Close 4 
ST002MBR01FCV0650007dsF2Open Fail to Open 4 
ST002MBR01FCV0650008dsF2Close Fail to Close 4 
ST002MBR01FCV0650008dsF2Open Fail to Open 4 
ST002MBR01FCV0660001dsF2Close Fail to Close 4 
ST002MBR01FCV0660001dsF2Open Fail to Open 4 
ST002MBR01FCV0660002dsF2Close Fail to Close 4 
ST002MBR01FCV0660002dsF2Open Fail to Open 4 
ST002MBR01FCV0660003dsF2Close Fail to Close 4 
ST002MBR01FCV0660003dsF2Open Fail to Open 4 
ST002MBR01FCV0660004dsF2Close Fail to Close 4 
ST002MBR01FCV0660004dsF2Open Fail to Open 4 
ST002MBR01FCV0660005dsF2Close Fail to Close 4 
ST002MBR01FCV0660005dsF2Open Fail to Open 4 
ST002MBR01FCV0660006dsF2Close Fail to Close 4 
ST002MBR01FCV0660006dsF2Open Fail to Open 4 
ST002MBR01FCV0660007dsF2Close Fail to Close 4 
ST002MBR01FCV0660007dsF2Open Fail to Open 4 
ST002MBR01FCV0660008dsF2Close Fail to Close 4 
ST002MBR01FCV0660008dsF2Open Fail to Open 4 
ST002MBR01LSL0660001dsAlarm Alarm Active 4 
ST002MBR01LSL0660002dsAlarm Alarm Active 4 
ST002MBR01LSL0660003dsAlarm Alarm Active 4 
ST002MBR01LSL0660004dsAlarm Alarm Active 4 
ST002MBR02AIT0660026dsHi High 4 
ST002MBR02AIT0660026dsHiHi High High 4 
ST002MBR02AIT0660026dsInvalid Signal Invalid 4 
ST002MBR02AIT0660026dsLo Low 4 
ST002MBR02AIT0660026dsLoLo Low Low 4 
ST002MBR02FCV0671002dsF2Close Fail to Close 4 
ST002MBR02FCV0671002dsF2Open Fail to Open 4 
ST002MBR02FCV0671003dsF2Close Fail to Close 4 
ST002MBR02FCV0671003dsF2Open Fail to Open 4 
ST002MBR02FCV0671004dsF2Close Fail to Close 4 
ST002MBR02FCV0671004dsF2Open Fail to Open 4 
ST002MBR02FCV0671005dsF2Close Fail to Close 4 
ST002MBR02FCV0671005dsF2Open Fail to Open 4 
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TAG Description Category 
ST002MBR02FCV0672002dsF2Close Fail to Close 4 
ST002MBR02FCV0672002dsF2Open Fail to Open 4 
ST002MBR02FCV0672003dsF2Close Fail to Close 4 
ST002MBR02FCV0672003dsF2Open Fail to Open 4 
ST002MBR02FCV0672004dsF2Close Fail to Close 4 
ST002MBR02FCV0672004dsF2Open Fail to Open 4 
ST002MBR02FCV0672005dsF2Close Fail to Close 4 
ST002MBR02FCV0672005dsF2Open Fail to Open 4 
ST002MBR02FCV0673002dsF2Close Fail to Close 4 
ST002MBR02FCV0673002dsF2Open Fail to Open 4 
ST002MBR02FCV0673003dsF2Close Fail to Close 4 
ST002MBR02FCV0673003dsF2Open Fail to Open 4 
ST002MBR02FCV0673004dsF2Close Fail to Close 4 
ST002MBR02FCV0673004dsF2Open Fail to Open 4 
ST002MBR02FCV0673005dsF2Close Fail to Close 4 
ST002MBR02FCV0673005dsF2Open Fail to Open 4 
ST002MBR02FIT0660001dsHi High 4 
ST002MBR02FIT0660001dsHiHi High High 4 
ST002MBR02FIT0660001dsInvalid Signal Invalid 4 
ST002MBR02FIT0660001dsLo Low 4 
ST002MBR02FIT0660001dsLoLo Low Low 4 
ST002MBR02FIT0660002dsHi High 4 
ST002MBR02FIT0660002dsHiHi High High 4 
ST002MBR02FIT0660002dsInvalid Signal Invalid 4 
ST002MBR02FIT0660002dsLo Low 4 
ST002MBR02FIT0660002dsLoLo Low Low 4 
ST002MBR02FIT0660003dsHi High 4 
ST002MBR02FIT0660003dsHiHi High High 4 
ST002MBR02FIT0660003dsInvalid Signal Invalid 4 
ST002MBR02FIT0660003dsLo Low 4 
ST002MBR02FIT0660003dsLoLo Low Low 4 
ST002MBR02FIT0660004dsHi High 4 
ST002MBR02FIT0660004dsHiHi High High 4 
ST002MBR02FIT0660004dsInvalid Signal Invalid 4 
ST002MBR02FIT0660004dsLo Low 4 
ST002MBR02FIT0660004dsLoLo Low Low 4 
ST002MBR02LIT0660001dsHi High 4 
ST002MBR02LIT0660001dsHiHi High High 4 
ST002MBR02LIT0660001dsInvalid Signal Invalid 4 
ST002MBR02LIT0660001dsLo Low 4 
ST002MBR02PIT0660003dsHi High 4 
ST002MBR02PIT0660003dsInvalid Signal Invalid 4 
ST002MBR02PIT0660003dsLo Low 4 
ST002MBR02PIT0660009dsHi High 4 
ST002MBR02PIT0660009dsInvalid Signal Invalid 4 
ST002MBR02PIT0660009dsLo Low 4 
ST002MBR02PIT0660015dsHi High 4 
ST002MBR02PIT0660015dsInvalid Signal Invalid 4 
ST002MBR02PIT0660015dsLo Low 4 
ST002MBR02PIT0660021dsHi High 4 
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TAG Description Category 
ST002MBR02PIT0660021dsInvalid Signal Invalid 4 
ST002MBR02PIT0660021dsLo Low 4 
ST002MBR02PU0660001AIdsInvalid Signal Invalid 4 
ST002MBR02PU0660002AIdsInvalid Signal Invalid 4 
ST002MBR02PU0660003AIdsInvalid Signal Invalid 4 
ST002MBR02PU0660004AIdsInvalid Signal Invalid 4 

 
TAG Description Category 

ST002MBR01AUTOasTrain1VentSeqCount =10 Fault 4 
ST002MBR01AUTOasTrain2VentSeqCount =10 Fault 4 
ST002MBR01AUTOasTrain3VentSeqCount =10 Fault 4 
ST002MBR01AUTOasTrain4VentSeqCount =10 Fault 4 

 

 External Conditions 
 

1.1.3.5. 0600 Performance Parameters 

 Equipment Datasheets 
Fairfield WRP Biotreat Equipment Schedule 
Fairfield WRP Biotreat Instrument Schedule 
Fairfield WRP Biotreat Valve Schedule 
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1.1.3.6. Out of Specification - Supply 

 Check Sheets 
Fairfield WRP Biotreat Check Sheet 
 

1.1.3.7. Breakdowns 

SWMS 
Fairfield WRP Biotreat SWMS & Standard Operation Procedures 
 

1.1.3.8. 0600 Maintenance Procedures 

 Taking Off Line 
SOP 
Fairfield WRP Biotreat SWMS & Standard Operation Procedures 
 

 Preventive Maintenance 
Fairfield WRP Biotreat Preventive Maintenance Final Clarification  
 

1.1.3.9. 0600 Suppliers 

Fairfield WRP Biotreat 0600 Final Clarification Suppliers List  
 

1.1.3.10. Spares 

Fairfield WRP Biotreat 0600 Final Clarification Spares 
NIL 
 

1.1.4. Vendor \ Equipment 

1.1.4.1. 0700 Equipment Layout  

Fairfield WRP Biotreat Site Chemical Layout Drawings  
Fairfield WRP Biotreat Electrical Valve Location Drawings  
Fairfield WRP Biotreat Instrument Layouts Drawings  
 

1.1.4.2. Building 

Fairfield WRP Biotreat Building - Blower Room 
 

1.1.4.3. Chemical Area 

Fairfield WRP Biotreat Site Chemical Layout Drawings  
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1.1.4.4. Blower 

Fairfield WRP Biotreat Blower SN809 S1409B PDA   1,650 Nm3/hr @ 50 kPa Relief 

Tag  No. Description Model 
BL 0650 Membrane air blower No.1 (Duty) SN809 
BL 0650 002 Membrane air blower No.2 (Duty) SN809 
BL 0650 003 Membrane air blower No.3 (Standby) SN809 

 

1.1.4.5. Lifting Equipment 

Fairfield WRP Biotreat Chain Block Vital 
Fairfield WRP Biotreat Winch HF Operation Pfaff  
 

1.1.4.6. MBR 

Fairfield WRP Biotreat MBR Layout 

 Membrane Modules 
Fairfield WRP Biotreat Membrane PSH1500 Puron 
Fairfield WRP Biotreat Membrane Filtration Modules 
Fairfield WRP Biotreat Koch Warranties 

Tag No. Description Make Model 
Membrane modules X 8 Koch Puron PSH-1500 

 

1.1.4.7. Mixer 
Mixtec 

Tag No. Description Make Model 

MX 0673 001 Citric acid tank mixer Mixtec Series 
1000 

 

1.1.4.8. Pump Dosing - Chemical Dosing 

Fairfield WRP Biotreat Alum Dosing System  
Fairfield WRP Biotreat Caustic Dosing System 
Fairfield WRP Biotreat Citric Dosing System 
Fairfield WRP Biotreat Dosing System Sodium Hypochlorite  
Fairfield WRP Biotreat Chemical Storage Layout  
Fairfield WRP Biotreat Pump Dosing Pulsation Dampener  
Fairfield WRP Biotreat Calibration Cylinder - Alldos 
Grundfos - Alldos 

Tag No. Description Duty Model 

PU 0671 001 
Sodium Hypochlorite dosing 
pump 1 (Duty) 

200 L/hr @ 
10m Head DME 

PU 0671 002 
Sodium Hypochlorite dosing 
pump 2 (Standby) 

200 L/hr @ 
10m Head DME 

 

Tag No. Description Duty Model 

PU 0673 002 Citric dosing pump (Duty) 100 L/hr @ 
10m Head  
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Tag No. Description Duty Model 

PU 0673 003 Citric dosing pump (Standby) 100 L/hr @ 
10m Head  

PU 0672 001 
Caustic soda dosing pump 
No. 1 

50 L/hr @ 10m 
Head  

PU 0672 002 
Caustic soda dosing pump 
No. 2 

50 L/hr @ 10m 
Head  

 
 
 

1.1.4.9. Pump - MBR Permeate Pump  

Fairfield WRP Biotreat Pump Permeate Layout 
Fairfield WRP Biotreat Pump Permeate Lubrication Dynapumps  
Fairfield WRP Biotreat Pump Permeate Dynapump  
Boerger Dynapumps 

Tag No. Description Model 
PU 0660 001 MBR Permeate Pump Stream No. 1 FL518 
PU 0660 002 MBR Permeate Pump Stream No. 2 FL518 
PU 0660 003 MBR Permeate Pump Stream No. 3 FL518 
PU 0660 004 MBR Permeate Pump Stream No. 4 FL518 

 
 

1.1.4.10. Tanks - Chemical 

Fairfield WRP Biotreat Tanks - Chemical GA Drawings 
Fairfield WRP Biotreat Tanks GA Drawings - Clark 
Fairfield WRP Biotreat Level Indicators WEKA  
Fairfield WRP Biotreat Tank Hypochlorite - Clark 
Fairfield WRP Biotreat Tank Inspection Annual Clark  
 

1.1.4.11. Tank Permeate 

Fairfield WRP Biotreat Tank Permeate - Drawings 
 

1.1.4.12. Ventilation 

Fairfield WRP Biotreat Inlet Dry-Well Vent 
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1.1.4.13. Instrument 

Fairfield WRP Biotreat Instrument Layouts Drawings  

1.1.4.14. Analyser 

 Turbidity Analyser  
Fairfield WRP Biotreat Analyser Hach sc100 Controller  
Fairfield WRP Biotreat Analyser Hach sc100 Datasheet  
Fairfield WRP Biotreat Analyser Sensor Turbidity 423 99 00100 
MLSS - Measurement Transmitter HACH 
Fairfield WRP Biotreat Analyser Sensor Turbidity 6010101 Hach  
Controller: LXV401.52.00002. Sensor:    6010101 HACH 

Tag No Description Tag Drawing P&ID 

AIT0660026 Permeate Tank Inlet Turbidity 
Transmitter 

7107-E-DWG-
4558 

7107-I-DWG-
5010 

 
 

1.1.4.15. Flow Meter 

 Mag Flow Transmitter Emerson 
Fairfield WRP Biotreat Flowmeter Magflow Pits 
Fairfield WRP Biotreat Flowmeter 8712 Datasheet Emerson  
Fairfield WRP Biotreat Flowmeter 8712 Emerson - Installation 
Fairfield WRP Biotreat Flowmeter Transmitter - 8712E Emerson 
Fairfield WRP Biotreat Flowmeter 8700 Emerson Rosemount  
Transmitter 8712ESR1A2NAM4B6 570TM100C4SSFXAA1AM 

Tag No Description Location Tag Drawing P&ID 

FIT0660002 MBR Permeate  Pump 
No 2 Flowmeter 

Refer to Tag 
drawings 

7107-E-DWG-
4553 

7107-I-
DWG-5010 

FIT0660003 MBR Permeate  Pump 
No 3 Flowmeter 

Refer to Tag 
drawings 

7107-E-DWG-
4553 

7107-I-
DWG-5011 

FIT0660004 MBR Permeate  Pump 
No 4 Flowmeter 

Refer to Tag 
drawings 

7107-E-DWG-
4553 

7107-I-
DWG-5011 

 

ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 89 of 2338



 
AM General Document Template (Numbering) 

 

Doc Id: TEM36 Active Date: 05/03/2010 Urban Utilities Confidential  
Printed: 17/05/11 Owner: Brendan Page 88 of 157 
Note: Printed copies of this document should be verified for currency against the published electronic copy. 

 

 

1.1.4.16. Flow Switch  

 IFM Effector  
Fairfield WRP Biotreat Dosing Flow SI0553 IFM 

Tag No Description Tag Drawing P&ID 

FS0673001 Citric Acid Dosing Flow Switch 7107-E-DWG-
4555 

7107-I-
DWG-5020 

FS0672001 Caustic Dosing  Flowswitch 7107-E-DWG-
4555 

7107-I-
DWG-5021 

FS0671001 Sodium Hypochlorite To MBR 
Tanks  Flowswitch 

7107-E-DWG-
4555 

7107-I-
DWG-5022 

 
 

1.1.4.17. Level Indicator 

Fairfield WRP Biotreat Level Indicators WEKA  
 
 

1.1.4.18. Level Switch 

 Conductive Level Switch 
Fairfield WRP Biotreat Conductive Probe MultiTrode  
RELAY 1x MTR-5, sensors 1x(0.2/1-10) 

Tag No Description Tag 
Drawing P&ID 

LS0673003 Dosing Common Collection Pit High 
Alarm 

7107-E-
DWG-
4555 

7107-I-
DWG-
5020 
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 Float Level Switch  
Fairfield WRP Biotreat ENM-10ITT Flygt - Technical 
Fairfield WRP Biotreat Float Flygt ENM-10 - Brochure 

Tag No Description Tag Drawing Location P&ID 

LSH0461003 Polymer Mixing Tank 
High Level Switch 

7107-E-
DWG-4556 

Refer to Tag 
drawings 

7107-I-
DWG-5023 

LSH0671001 Sodium Hypochlorite 
Tank High Level Switch 

7107-E-
DWG-4555 

Refer to Tag 
drawings 

7107-I-
DWG-5022 

LSH0671002 Sodium Hypochlorite 
Bund  High Level Switch 

7107-E-
DWG-4555 

Refer to Tag 
drawings 

7107-I-
DWG-5022 

LSH0672001 Caustic Tank High Level 
Switch 

7107-E-
DWG-4555 

Refer to Tag 
drawings 

7107-I-
DWG-5021 

LSH0672002 Caustic Bund High  Level 
Switch 

7107-E-
DWG-4555 

Refer to Tag 
drawings 

7107-I-
DWG-5021 

LSH0673001 Citric Acid Tank High 
Level Float Switch 

7107-E-
DWG-4555 

Refer to Tag 
drawings 

7107-I-
DWG-5020 

LSH0673002 Citric Sump High Level 
Switch 

7107-E-
DWG-4555 

Refer to Tag 
drawings 

7107-I-
DWG-5020 

LSHH0461004 Polymer Mixing Tank 
High High Level Switch 

7107-E-
DWG-4556 

Refer to Tag 
drawings 

7107-I-
DWG-5023 

LSL0461002 Polymer Mixing Tank 
Low Level Switch 

7107-E-
DWG-4556 

Refer to Tag 
drawings 

7107-I-
DWG-5023 

LSL0660001 Membrane Tank No 1  
Low Level Switch 

7107-E-
DWG-4552 

MBR Tank 
No 1 

7107-I-
DWG-5009 

LSL0660002 Membrane Tank No 2 
Low Level Switch 

7107-E-
DWG-4552 

MBR Tank 
No 2 

7107-I-
DWG-5009 

LSL0660003 Membrane Tank No 3  
Low Level Switch 

7107-E-
DWG-4552 

MBR Tank 
No 3 

7107-I-
DWG-5009 

LSL0660004 Membrane Tank No 4  
Low Level Switch 

7107-E-
DWG-4552 

MBR Tank 
No.04 

7107-I-
DWG-5009 

LSL0673001 Citric Acid Tank Low 
Level Float Switch 

7107-E-
DWG-4555 

Refer to Tag 
drawings 

7107-I-
DWG-5020 

LSLL0660001 Permeate Tank Low Low 
Level Switch 

7107-E-
DWG-4558 

TK-0660-
001 

7107-I-
DWG-5010 
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1.1.4.19. Level Transmitter 

 Ultrasonic Level Vega 
Fairfield WRP Biotreat Level Vegadis 61 
Fairfield WRP Biotreat Level Display Vegadis 12 Operating  
Fairfield WRP Biotreat Level Display Vega PLICSCOM  

Tag No Description Model Tag 
Drawing P&ID 

LIT0672001 Caustic Tank Level 
Transmitter 

SN61.XXAGHKM
XX, Display 
DIS61.XXKMAV 

7107-E-
DWG-4555 

7107-I-
DWG-5021 

LIT0671001 Sodium Hypochlorite Tank 
Level Transmitter 

SN61.XXAGHKM
XX, Display 
DIS61.XXKMAV 

7107-E-
DWG-4555 

7107-I-
DWG-5022 

 
 

 Hydrostatic Level Transmitter 
Fairfield WRP Biotreat Level VEGAWELL_52 
Fairfield WRP Biotreat Level Vegadis 62 Vega  
VEGAWELL52+ VEGADIS11X+DIS62.XXKMAXXV Vega 

Tag No Location Description Tag Drawing P&ID 

LIT0660001 TK-0660-001 Permeate Tank Level 
Transmitter 

7107-E-
DWG-4558 

7107-I-
DWG-5010 

 

1.1.4.20. Pressure Indicator 

Fairfield WRP Biotreat Pressure Gauge Ambit 600 

Tag No Description P&ID 

PI0650001 Membrane Tank No 1 Air Pressure 
Indicator 

7107-I-DWG-5009 

PI0650002 Membrane Tank No 2 Air Pressure 
Indicator 

7107-I-DWG-5009 

PI0650003 Membrane Tank No 3 Air Pressure 
Indicator 

7107-I-DWG-5009 

PI0650004 Membrane Tank No 4 Air Pressure 
Indicator 

7107-I-DWG-5009 

PI0673011 Citric Acid Discharge Line Pressure 
Indicator 

7107-I-DWG-5020 

PI0672013 Caustic Discharge line Pressure Indicator 7107-I-DWG-5021 

PI0671012 Sodium Hypochlorite To MBR Tanks 
Pressure Indicator 

7107-I-DWG-5022 

 

ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 92 of 2338



 
AM General Document Template (Numbering) 

 

Doc Id: TEM36 Active Date: 05/03/2010 Urban Utilities Confidential  
Printed: 17/05/11 Owner: Brendan Page 91 of 157 
Note: Printed copies of this document should be verified for currency against the published electronic copy. 

 

 
Pressure Indicator Blower Package 
Fairfield WRP Biotreat Blower Press_Vac SwitchX1381  

Tag No Description P&ID 

PI0650001 Membrane Blower No 1 Discharge Pressure 
Indicator 

7107-I-DWG-5013 

PI0650002 Membrane Blower No 2 Discharge Pressure 
Indicator 

7107-I-DWG-5013 

PI0650003 Membrane Blower No 3 Discharge Pressure 
Indicator 

7107-I-DWG-5013 

 
 

1.1.4.21. Pressure Switch 

Fairfield WRP Biotreat Pressure Switch PP7554 IFM  
Fairfield WRP Biotreat Pressure Switch Data PP7554 IFM  

Tag No Description Tag Drawing P&ID 

PS0660004 MBR Permeate  Pump No 1   
Pressure Switch 

7107-E-DWG-
4553 

7107-I-DWG-
5010 

PS0660010 MBR Permeate  Pump No 2   
Pressure Switch 

7107-E-DWG-
4553 

7107-I-DWG-
5010 

PS0660016 MBR Permeate  Pump  No 3   
Pressure Switch 

7107-E-DWG-
4553 

7107-I-DWG-
5011 

PS0660022 MBR Permeate  Pump No 4  
Pressure Switch 

7107-E-DWG-
4553 

7107-I-DWG-
5011 

Blower Package 
Fairfield WRP Biotreat Blower Press_Vac SwitchX1381  

Tag No Description Tag Drawing P&ID 

PSH0650001 Membrane Blower No 1  Discharge 
Pressure Switch 

7107-E-DWG-
4554 

7107-I-DWG-
5013 

PSH0650002 Membrane Blower No 2  Discharge 
Pressure Switch 

7107-E-DWG-
4554 

7107-I-DWG-
5013 

PSH0650003 
Membrane Blower No 3  Discharge 
Pressure Switch 

7107-E-DWG-
4554 

7107-I-DWG-
5013 
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1.1.4.22. Pressure Transmitter 

Fairfield WRP Biotreat Emerson 2051TG1A2B21KM5 

Tag No Description Tag Drawing P&ID 

PIT0660003 MBR Permeate  Pump No 1   
Pressure Transmitter 

7107-E-
DWG-4553 

7107-I-DWG-
5010 

PIT0660009 MBR Permeate  Pump  No 2   
Pressure Transmitter 

7107-E-
DWG-4553 

7107-I-DWG-
5010 

PIT0660015 MBR Permeate  Pump No 3   
Pressure Transmitter 

7107-E-
DWG-4553 

7107-I-DWG-
5011 

PIT0660021 MBR Permeate  Pump No 4  
Pressure Transmitter 

7107-E-
DWG-4553 

7107-I-DWG-
5011 

 
 

1.1.4.23. Valve - Manual Ball Valve 

Fairfield WRP Biotreat Ball VKD-PVC 16-63 AVFI 
Fairfield WRP Biotreat Ball VKD-PVC 75-110 AVFI 
PVC-C/PVC-C/PVDF or PTFE 

Tag Valve Description Size 
HV0671001 Hypochlorite Fill Line Drain Valve 25 
HV0671002 Hypochlorite Fill Line Valve 65 
HV0671015 Hypochlorite Tank Drain Valve 50 
HV0671016 Sodium Hypochlorite Isolation Valve 1 MBR Stream 1 15 
HV0671017 Sodium Hypochlorite Isolation Valve 1 MBR Stream 2 15 
HV0671018 Sodium Hypochlorite Isolation Valve 1 MBR Stream 3 15 
HV0671019 Sodium Hypochlorite Isolation Valve 1 MBR Stream 4 15 
HV0671020 Sodium Hypochlorite Isolation Valve 2 MBR Stream 1 15 
HV0671021 Sodium Hypochlorite Isolation Valve 2 MBR Stream 2 15 
HV0671027 Sodium Hypochlorite Isolation Valve 2 MBR Stream 3 15 
HV0671028 Sodium Hypochlorite Isolation Valve 2 MBR Stream 4 15 
HV0672015 Caustic to Inlet Works Isolation Valve 15 
HV0672016 Caustic Dosing Isolation Valve 1 MBR Stream 1 15 
HV0672017 Caustic Dosing Isolation Valve 1 MBR Stream 2 15 
HV0672018 Caustic Dosing Isolation Valve 1 MBR Stream 3 15 
HV0672019 Caustic Dosing Isolation Valve 1 MBR Stream 4 15 
HV0672020 Caustic Dosing Isolation Valve 2 MBR Stream 1 15 
HV0672021 Caustic Dosing Isolation Valve 2 MBR Stream 2 15 
HV0672022 Caustic Dosing Isolation Valve 2 MBR Stream 3 15 
HV0672023 Caustic Dosing Isolation Valve 2 MBR Stream 4 15 
HV0672025 Caustic Common Discharge  Line Isolation Valve 15 
HV0673001 Citric Acid Fill Line Drain Valve 25 
HV0673002 Citric Acid Fill Line Isolation Valve 65 
HV0673002 Citric Acid Tank High Level Ball Float Valve 15 
HV0673014 Citric Acid Dosing Isolation Valve 1 MBR Stream 1 15 
HV0673015 Citric Acid Dosing Isolation Valve 1 MBR Stream 2 15 
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Tag Valve Description Size 
HV0673016 Citric Acid Dosing Isolation Valve 1 MBR Stream 3 15 
HV0673017 Citric Acid Dosing Isolation Valve 1 MBR Stream 4 15 
HV0673018 Citric Acid Dosing Isolation Valve 2 MBR Stream 1 15 
HV0673019 Citric Acid Dosing Isolation Valve 2 MBR Stream 2 15 
HV0673019 Citric Acid Dosing Isolation Valve 2 MBR Stream 3 15 
HV0673024 Citric Acid Dosing Isolation Valve 2 MBR Stream 4 15 

 

 Ball Valve SS AVFI V3-316-020 
Fairfield WRP Biotreat Valve Ball V3E SS AVFI 

Tag Valve Description Size Model 
Number DWG  

HV0660003 MBR Stream 1 Pressure Element 
Isolation Valve 20 V3-316-020 

7107-I-
DWG-5010 

HV0660004 MBR Stream 1 Pressure Switch 
Isolation Valve 20 V3-316-020 

7107-I-
DWG-5010 

HV0660005 MBR Stream 1 Permeate Sample 
Valve 20 V3-316-020 

7107-I-
DWG-5010 

HV0660009 MBR Stream 2 Pressure Element 
Isolation Valve 20 V3-316-020 

7107-I-
DWG-5010 

HV0660010 MBR Stream 2 Pressure Switch 
Isolation Valve 20 V3-316-020 

7107-I-
DWG-5010 

HV0660011 MBR Stream 2 Permeate Sample 
Valve 20 V3-316-020 

7107-I-
DWG-5010 

HV0660015 MBR Stream 3 Pressure Element 
Isolation Valve 20 V3-316-020 

7107-I-
DWG-5011 

HV0660016 MBR Stream 3 Pressure Switch 
Isolation Valve 20 V3-316-020 

7107-I-
DWG-5011 

HV0660017 MBR Stream 3 Permeate Sample 
Valve 20 V3-316-020 

7107-I-
DWG-5011 

HV0660021 MBR Stream 4 Pressure Element 
Isolation Valve 20 V3-316-020 

7107-I-
DWG-5011 

HV0660022 MBR Stream 4 Pressure Switch 
Isolation Valve 20 V3-316-020 

7107-I-
DWG-5011 

HV0660023 MBR Stream 4 Permeate Sample 
Valve 20 V3-316-020 

7107-I-
DWG-5011 

HV0660025 MBR Stream 3 Backwash Sample 
Valve 1 20 V3-316-020 

7107-I-
DWG-5011 

HV0660026 Turbidity Element Isolation 
Valve  20 V3-316-020 

7107-I-
DWG-5010 

HV0660028 MBR Stream 1 Backwash Sample 
Valve 1 20 V3-316-020 

7107-I-
DWG-5010 

HV0660029 MBR Stream 2 Backwash Sample 
Valve 1 20 V3-316-020 

7107-I-
DWG-5010 

HV0660030 MBR Stream 1 Backwash Sample 
Valve 2 20 V3-316-020 

7107-I-
DWG-5010 

HV0660031 MBR Stream 2 Backwash Sample 
Valve 2 20 V3-316-020 

7107-I-
DWG-5010 

HV0660046 MBR Stream 3 Backwash Sample 
Valve 2 20 V3-316-020 

7107-I-
DWG-5011 
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Tag Valve Description Size Model 
Number DWG  

HV0660047 MBR Stream 4 Backwash Sample 
Valve 2 20 V3-316-020 

7107-I-
DWG-5011 

HV0660048 MBR Stream 4 Backwash Sample 
Valve 1 20 V3-316-020 

7107-I-
DWG-5011 

HV0671024 Emergency Eyewash Station 
Isolation Valve 25 V3-316-025 

7107-I-
DWG-5020 

 

 Ball Valve  PVC  VKDLV AVFI 
Fairfield WRP Biotreat Valve Ball VKD-PVC 75-110 AVFI 
Fairfield WRP Biotreat Valve Ball VKD-PVC 16-63 AVFI 

Tag Valve Description Size 
Model 
Number DWG  

HV0671016 Sodium Hypochlorite Isolation 
Valve 1 MBR Stream 1 15 VKDLV200

-VITON 
7107-I-
DWG-5010 

HV0671017 Sodium Hypochlorite Isolation 
Valve 1 MBR Stream 2 15 VKDLV200

-VITON 
7107-I-
DWG-5010 

HV0671020 Sodium Hypochlorite Isolation 
Valve 2 MBR Stream 1 15 VKDLV200

-VITON 
7107-I-
DWG-5010 

HV0671021 Sodium Hypochlorite Isolation 
Valve 2 MBR Stream 2 15 VKDLV200

-VITON 
7107-I-
DWG-5010 

HV0672016 Caustic Dosing Isolation Valve 1 
MBR Stream 1 15 VKDLV-

200 
7107-I-
DWG-5010 

HV0672017 Caustic Dosing Isolation Valve 1 
MBR Stream 2 15 VKDLV-

200 
7107-I-
DWG-5010 

HV0672020 Caustic Dosing Isolation Valve 2 
MBR Stream 1 15 VKDLV-

200 
7107-I-
DWG-5010 

HV0672021 Caustic Dosing Isolation Valve 2 
MBR Stream 2 15 VKDLV-

200 
7107-I-
DWG-5010 

HV0673014 Citric Acid Dosing Isolation Valve 1 
MBR Stream 1 15 VKDLV-

200 
7107-I-
DWG-5010 

HV0673015 Citric Acid Dosing Isolation Valve 1 
MBR Stream 2 15 VKDLV-

200 
7107-I-
DWG-5010 

HV0673018 Citric Acid Dosing Isolation Valve 2 
MBR Stream 1 15 VKDLV-

200 
7107-I-
DWG-5010 

HV0673019 Citric Acid Dosing Isolation Valve 2 
MBR Stream 2 15 VKDLV-

200 
7107-I-
DWG-5010 

HV0710015 Hypochlorite Dosing Isolation Valve 15 VKDLV200
-VITON 

7107-I-
DWG-5010 

HV0671018 Sodium Hypochlorite Isolation 
Valve 1 MBR Stream 3 15 VKDLV200

-VITON 
7107-I-
DWG-5011 

HV0671019 Sodium Hypochlorite Isolation 
Valve 1 MBR Stream 4 15 VKDLV200

-VITON 
7107-I-
DWG-5011 

HV0671027 Sodium Hypochlorite Isolation 
Valve 2 MBR Stream 3 15 VKDLV200

-VITON 
7107-I-
DWG-5011 

HV0671028 Sodium Hypochlorite Isolation 
Valve 2 MBR Stream 4 15 VKDLV200

-VITON 
7107-I-
DWG-5011 

HV0672018 Caustic Dosing Isolation Valve 1 
MBR Stream 3 15 VKDLV-

200 
7107-I-
DWG-5011 

HV0672019 Caustic Dosing Isolation Valve 1 
MBR Stream 4 15 VKDLV-

200 
7107-I-
DWG-5011 
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Tag Valve Description Size 
Model 
Number DWG  

HV0672022 Caustic Dosing Isolation Valve 2 
MBR Stream 3 15 VKDLV-

200 
7107-I-
DWG-5011 

HV0672023 Caustic Dosing Isolation Valve 2 
MBR Stream 4 15 VKDLV-

200 
7107-I-
DWG-5011 

HV0673016 Citric Acid Dosing Isolation Valve 1 
MBR Stream 3 15 VKDLV-

200 
7107-I-
DWG-5011 

HV0673017 Citric Acid Dosing Isolation Valve 1 
MBR Stream 4 15 VKDLV-

200 
7107-I-
DWG-5011 

HV0673024 Citric Acid Dosing Isolation Valve 2 
MBR Stream 4 15 VKDLV-

200 
7107-I-
DWG-5011 

HV0673027 Citric Acid Dosing Isolation Valve 2 
MBR Stream 3 15 VKDLV-

200 
7107-I-
DWG-5011 

HV0673001 Citric Acid Fill Line Drain Valve 25 VKDLV-
025 

7107-I-
DWG-5020 

HV0673002 Citric Acid Fill Line Isolation Valve 65 VKDLV-
065 

7107-I-
DWG-5020 

HV0672015 Caustic to Inlet Works Isolation 
Valve 15 VKDLV-

200 
7107-I-
DWG-5021 

HV0672025 Caustic Common Discharge  Line 
Isolation Valve 15 VKDLV-

200 
7107-I-
DWG-5021 

 

 Ball Valve PVC- VMOV-T/D-  AVFI 

Tag Valve Description Size 
Model 
Number DWG  

HV0672001 Caustic Fill Line Drain Valve 25 VMOV-
T/D-320 

7107-I-
DWG-5021 

HV0672002 Caustic Fill Line Isolation Valve 65 VMOV-
T/D-750 

7107-I-
DWG-5021 

HV0672003 Caustic Storage Tank Drain Valve 50 VMOV-
T/D-630 

7107-I-
DWG-5021 

HV0672004 Caustic Storage Tank Isolation Valve 15 VMOV-
T/D-200 

7107-I-
DWG-5021 

 

 Ball Valve Vendor PVC Grundfos 

Tag Valve Description Size DWG  

HV0672020 Caustic Dosing Calibration Line Isolation 
Valve 15 7107-I-DWG-5020 

HV0672029 Caustic Strainer Flushing Valve 15 7107-I-DWG-5020 

HV0672030 Caustic Dosing Pulsation Dampner Line 
Isolation Valve 15 7107-I-DWG-5020 

HV0673003 Citric Acid Line 1 Suction Isolation Valve 15 7107-I-DWG-5020 
HV0673004 Citric Acid Line 1 Alternative Intake Valve  15 7107-I-DWG-5020 
HV0673005 Citric Acid Line 1 Drain Valve 15 7107-I-DWG-5020 
HV0673006 Citric Acid Line 1 Discharge Isolation Valve 15 7107-I-DWG-5020 
HV0673007 Citric Acid Line 2 Suction Isolation Valve 15 7107-I-DWG-5020 
HV0673008 Citric Acid Line 2 Alternative Intake Valve  15 7107-I-DWG-5020 
HV0673009 Citric Acid Line 2 Bypass Valve 15 7107-I-DWG-5020 
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Tag Valve Description Size DWG  
HV0673010 Citric Acid Line 2 Discharge Isolation Valve 15 7107-I-DWG-5020 
HV0673011 Pressure Indicator Isolation Valve 15 7107-I-DWG-5020 
HV0673012 Pressure Indicator Drain Valve 15 7107-I-DWG-5020 

HV0673019 Citric Acid Dosing Calibration Line Isolation 
Valve 15 7107-I-DWG-5020 

HV0673021 Citric Acid Dosing Line Isolation Valve 15 7107-I-DWG-5020 
HV0673028 Citric Acid Tank Isolation Valve 15 7107-I-DWG-5020 

HV0673029 Citric Acid Dosing Pulsation Dampner Line 
Isolation Valve 15 7107-I-DWG-5020 

HV0673031 Citric Acid Strainer Flushing Valve 15 7107-I-DWG-5020 
HV0672005 Caustic Line 1 Suction Isolation Valve 15 7107-I-DWG-5021 
HV0672006 Caustic Line 1 Alternative Intake Valve 15 7107-I-DWG-5021 
HV0672007 Caustic Line 1 Bypass/Drain Valve 15 7107-I-DWG-5021 
HV0672008 Caustic Line 1 Discharge Isolation Valve 15 7107-I-DWG-5021 
HV0672009 Caustic Line 2 Suction Isolation Valve 15 7107-I-DWG-5021 
HV0672010 Caustic Line 2 Alternative Intake Valve 15 7107-I-DWG-5021 
HV0672011 Caustic Line 2 Bypass/Drain Valve 15 7107-I-DWG-5021 
HV0672012 Caustic Line 2 Discharge Isolation Valve 15 7107-I-DWG-5021 
HV0672013 Pressure Indicator Isolation Valve 15 7107-I-DWG-5021 
HV0672014 Caustic Dosing Sample Valve 15 7107-I-DWG-5021 

 

1.1.4.24. Valve - Manual Butterfly Valve 

Fairfield WRP Biotreat Butterfly B1000 & 2000 AVFI  
 Cast Iron/SS/EPDM or Nitrile AVFI 

Tag Valve Description Size 
HV0650002 Membrane Blower 1 Isolation Valve 150 
HV0650004 Membrane Blower 2 Isolation Valve 150 
HV0650006 Membrane Blower 3 Isolation Valve 150 
HV0660001 Membrane Module 1 Permeate Isolation Valve 200 
HV0660002 Membrane Module 2 Permeate Isolation Valve 200 
HV0660006 MBR Stream 1 Isolation Valve 200 
HV0660007 Membrane Module 3 Permeate Isolation Valve 200 
HV0660008 Membrane Module 4 Permeate Isolation Valve 200 
HV0660012 MBR Stream 2 Isolation Valve 200 
HV0660013 Membrane Module 5 Permeate Isolation Valve 200 
HV0660014 Membrane Module 6 Permeate Isolation Valve 200 
HV0660018 MBR Stream 3 Isolation Valve 200 
HV0660019 Membrane Module 7 Permeate Isolation Valve 200 
HV0660020 Membrane Module 8 Permeate Isolation Valve 200 
HV0660024 MBR Stream 4 Isolation Valve 200 
HV0660027 Permeate Balance Tank Isolation Valve 80 
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1.1.4.25. Valve - Manual Check Valve 

Fairfield WRP Biotreat Check CI-SC-AS 41-8x Series Resilient Seated Swing AVFI 
Fairfield WRP Biotreat Check Piston VR-PVC Avfi 
Fairfield WRP Biotreat Check Swing Eurocheck Res Seated Avfi 
Fairfield WRP Biotreat Check VP-440 UPVC Ball Double Union Avfi 

Tag Valve Description Material Size 

NRV0671004 Sodium Hypochlorite Non-return Valve 
MBR Stream 1 PVC-C/EPDM 15 

NRV0671005 Sodium Hypochlorite Non-return Valve 
MBR Stream 2 PVC-C/EPDM 15 

NRV0671006 Sodium Hypochlorite Non-return Valve 
MBR Stream 3 PVC-C/EPDM 15 

NRV0671007 Sodium Hypochlorite Non-return Valve 
MBR Stream 4 PVC-C/EPDM 15 

NRV0672001 Caustic Dosing Non-return Valve MBR 
Stream 1 PVC-C/EPDM 15 

NRV0672002 Caustic Dosing Non-return Valve MBR 
Stream 2 PVC-C/EPDM 15 

NRV0672003 Caustic Dosing Non-return Valve MBR 
Stream 3 PVC-C/EPDM 15 

NRV0672004 Caustic Dosing Non-return Valve MBR 
Stream 4 PVC-C/EPDM 15 

NRV0673004 Citric Acid Dosing Non-return Valve MBR 
Stream 1 PVC-C/EPDM 15 

NRV0673005 Citric Acid Dosing Non-return Valve MBR 
Stream 2 PVC-C/EPDM 15 

NRV0673006 Citric Acid Dosing Non-return Valve MBR 
Stream 3 PVC-C/EPDM 15 

NRV0673007 Citric Acid Dosing Non-return Valve MBR 
Stream 4 PVC-C/EPDM 15 

 
Vendor PDA 

Tag Valve Description Size 
NRV0650001 Membrane Blower 1 Non-return Valve 150 
NRV0650002 Membrane Blower 2 Non-return Valve 150 
NRV0650003 Membrane Blower 3 Non-return Valve 150 
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1.1.4.26. Valve - Manual Diaphragm Valve 

Fairfield WRP Biotreat Diaphragm VM-PVC AVFI 
PVC-C/PVC-C/PVDF or PTFE   AVFI 

Tag Valve Description Size 
HV0672001 Caustic Fill Line Drain Valve 25 
HV0672002 Caustic Fill Line Isolation Valve 65 
HV0672003 Caustic Storage Tank Drain Valve 50 
HV0672004 Caustic Storage Tank Isolation Valve 15 
HV0672029 Caustic Suction Manifold Drain Isolation Valve 20 

 
 

1.1.4.27. Valve - Manual Foot Valve 

PTFE vendor 

Tag Valve Description Size 
NRV0671002 Hypochlorite Line 1 Foot Valve 15 
NRV0671003 Hypochlorite Line 2 Foot Valve 15 

 
 

1.1.4.28. Valve - Manual Gate Valve AVFI 

Fairfield WRP Biotreat Gate CI-SV-AS-HW 57-48 Series Resilient Seat AVFI 

Tag Valve Description Size Model  DWG  

HV0660033 Recycle to Membrane Module 1 
Isolation Valve 250 57/48-250 

7107-I-
DWG-5009 

HV0660034 Recycle to Membrane Module 2 
Isolation Valve 250 57/48-250 

7107-I-
DWG-5009 

HV0660035 Recycle to Membrane Module 3 
Isolation Valve 250 57/48-250 

7107-I-
DWG-5009 

HV0660036 Recycle to Membrane Module 4 
Isolation Valve 250 57/48-250 

7107-I-
DWG-5009 

HV0660037 Recycle to Membrane Module 5 
Isolation Valve 250 57/48-250 

7107-I-
DWG-5009 

HV0660038 Recycle to Membrane Module 6 
Isolation Valve 250 57/48-250 

7107-I-
DWG-5009 

HV0660039 Recycle to Membrane Module 7 
Isolation Valve 250 57/48-250 

7107-I-
DWG-5009 

HV0660040 Recycle to Membrane Module 8 
Isolation Valve 250 57/48-250 

7107-I-
DWG-5009 

HV0660041 Membrane Tank 1 Drain Valve 100 57/48-100 
7107-I-
DWG-5009 

HV0660042 Membrane Tank 2 Drain Valve 100 57/48-100 
7107-I-
DWG-5009 

HV0660043 Membrane Tank 3 Drain Valve 100 57/48-100 
7107-I-
DWG-5009 

HV0660044 Membrane Tank 4 Drain Valve 100 57/48-100 
7107-I-
DWG-5009 

HV0673013 Citric Acid Tank Drain Valve 50 57/48-050 
7107-I-
DWG-5020 
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Tag Valve Description Size Model  DWG  

HV0673022 Chemical Dosing Pit Drain Outlet 
Isolation Valve 50 57/48-050 

7107-I-
DWG-5020 

HV0673025 Truck Loading Bay Sump 
Isolation Valve 150 57/48-150 

7107-I-
DWG-5020 

HV0673026 Common Collection Pit Drain 
Outlet Isolation Valve 150 57/48-150 

7107-I-
DWG-5020 

HV0584016 Alum Bund Drain Valve 80 57/48-080 
7107-I-
DWG-5020 

HV0671022 Hypochlorite Bund Drain Valve 80 57/48-080 
7107-I-
DWG-5020 

HV0672026 Caustic Acid Bund Drain Valve 80 57/48-080 
7107-I-
DWG-5020 

HV0673020 Citric Acid Bund Drain Valve 80 57/48-080 
7107-I-
DWG-5020 

 

 Gate Valve Brass  A-59M- AVFI 
Fairfield WRP Biotreat Valve Gate A-59M Tested AVFI 

Tag Valve Description Size Model  DWG  

HV1030019 Service Water Hose Reel 
Isolation Valve 25 A-59M-025 

7107-I-DWG-
5009 

HV0660032 Potable Water to Permeate 
Tank Isolation Valve 20 A-59M-025 

7107-I-DWG-
5010 

HV0660045 Permeate Sample Point Valve 
(for flaming disinfection) 20 A-59M-025 

7107-I-DWG-
5010 

 
Cast Iron/SS/EPDM or Nitrile  AVFI 

Tag Valve Description Size 
HV0673022 Chemical Dosing Pit Drain Outlet Isolation Valve 50 
HV0673025 Truck Loading Bay Sump Isolation Valve 150 
HV0673026 Common Collection Pit Drain Outlet Isolation Valve 150 
HV0630001 RAS  to bioselector 1 Isolation Valve 100 
HV0630002 RAS  to bioselector 2 Isolation Valve 100 
HV0630003 RAS  flowmeter 1 Isolation Valve 100 
HV0630004 RAS  flowmeter 2 Isolation Valve 100 
HV0660033 Recycle to Membrane Module 1 Isolation Valve 250 
HV0660034 Recycle to Membrane Module 2 Isolation Valve 250 
HV0660035 Recycle to Membrane Module 3 Isolation Valve 250 
HV0660036 Recycle to Membrane Module 4 Isolation Valve 250 
HV0660037 Recycle to Membrane Module 5 Isolation Valve 250 
HV0660038 Recycle to Membrane Module 6 Isolation Valve 250 
HV0660039 Recycle to Membrane Module 7 Isolation Valve 250 
HV0660040 Recycle to Membrane Module 8 Isolation Valve 250 
HV0660041 Membrane Tank 1 Drain Valve 100 
HV0660042 Membrane Tank 2 Drain Valve 100 
HV0660043 Membrane Tank 3 Drain Valve 100 
HV0660044 Membrane Tank 4 Drain Valve 100 
HV0671022 Hypochlorite Bund Drain Valve 80 
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Tag Valve Description Size 
HV0672026 Caustic Bund Drain Valve 80 
HV0673020 Citric Acid Bund Drain Valve 80 

 

Tag Valve Description Size Connection Dwg 

HV0660033 Recycle to Membrane 
Module 1 Isolation Valve 250 T/D - LUGGED 7107-I-DWG-

5009 

HV0660034 Recycle to Membrane 
Module 2 Isolation Valve 250 T/D - LUGGED 7107-I-DWG-

5009 

HV0660035 Recycle to Membrane 
Module 3 Isolation Valve 250 T/D - LUGGED 7107-I-DWG-

5009 

HV0660036 Recycle to Membrane 
Module 4 Isolation Valve 250 T/D - LUGGED 7107-I-DWG-

5009 

HV0660037 Recycle to Membrane 
Module 5 Isolation Valve 250 T/D - LUGGED 7107-I-DWG-

5009 

HV0660038 Recycle to Membrane 
Module 6 Isolation Valve 250 T/D - LUGGED 7107-I-DWG-

5009 

HV0660039 Recycle to Membrane 
Module 7 Isolation Valve 250 T/D - LUGGED 7107-I-DWG-

5009 

HV0660040 Recycle to Membrane 
Module 8 Isolation Valve 250 T/D - LUGGED 7107-I-DWG-

5009 
 
Vendor PDA 

Tag Valve Description Size 
HV0650001 Membrane Blower 1 Pressure Indicator Isolation Valve 
HV0650003 Membrane Blower 2 Pressure Indicator Isolation Valve 
HV0650005 Membrane Blower 3 Pressure Indicator Isolation Valve 

 

 Non Return Valve Grundfos 

Tag Valve Description Material  Size DWG  
NRV06
71008 

Hypochlorite Line 1 Non 
Return Valve 

PVC-C/PVC-
C/PVDF or PTFE 15 7107-I-

DWG-5020 
NRV06
71009 

Hypochlorite Line 2 Non 
Return Valve 

PVC-C/PVC-
C/PVDF or PTFE 15 7107-I-

DWG-5020 
NRV06
72005 

Caustic Line 1 Non Return 
Valve 

PVC-C/PVC-
C/PVDF or PTFE 15 7107-I-

DWG-5020 
NRV06
72006 

Caustic Line 2 Non Return 
Valve 

PVC-C/PVC-
C/PVDF or PTFE 15 7107-I-

DWG-5020 
NRV06
73008 

Citric Acid Line 1 Non Return 
Valve 

PVC-C/PVC-
C/PVDF or PTFE 15 7107-I-

DWG-5020 
NRV06
73009 

Citric Acid Line 2 Non Return 
Valve 

PVC-C/PVC-
C/PVDF or PTFE 15 7107-I-

DWG-5020 
NRV05
84001 

Alum Disinfection  Line 3 
Non Return Valve 

PVC-C/PVC-
C/PVDF or PTFE 15 7107-I-

DWG-5022 
NRV07
10003 

Hypochlorite Disinfection  
Line 3 Non Return Valve 

PVC-C/PVC-
C/PVDF or PTFE 15 7107-I-

DWG-5022 
NRV07
10004 

Hypochlorite Disinfection  
Line 4 Non Return Valve 

PVC-C/PVC-
C/PVDF or PTFE 15 7107-I-

DWG-5022 
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1.1.4.29. Valve - Manual Pressure Regulating Valve 

Fairfield WRP Biotreat PRV DRV & DRV-E AVFI  PVC-C/EPDM AVFI 

Tag Valve Description Size 
PSV0671006 Hypochlorite Pressure Sustaining Valve 15 
PSV0672001 Caustic Pressure Sustaining Valve 15 
PSV0673001 Citric Acid Pressure Sustaining Valve 15 

 

1.1.4.30. Valve - Manual Pressure Relief Valve 

Fairfield WRP Biotreat Safety Relief SRV & SRV-SS AVFI 
Fairfield WRP Biotreat PRV SRV & SRV-SS Installation AVFI 
PVC-C/EPDM    AVFI 

Tag Valve Description Size 
PRV0671001 Hypochlorite Line 1 Pressure Relief Valve 15 
PRV0671002 Hypochlorite Line 2 Pressure Relief Valve 15 
PRV0672001 Caustic Line 1 Pressure Relief Valve 15 
PRV0672002 Caustic Line 2 Pressure Relief Valve 15 
PRV0673001 Citric Acid Line 1 Pressure Relief Valve 15 
PRV0673002 Citric Acid Line 2 Pressure Relief Valve 15 

PDA 

Tag Valve Description Size 
PRV0650001 Membrane Blower 1 Pressure Relieve Valve 150 
PRV0650002 Membrane Blower 2 Pressure Relieve Valve 150 
PRV0650003 Membrane Blower 3 Pressure Relieve Valve 150 
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1.1.4.31. Valve Solenoid 

Fairfield WRP Biotreat Solenoid SV-ZS & SV-ZSB AVFI 
 

1.1.4.32. Valve Actuated Ball Valve 

Fairfield WRP Biotreat Actuator Pneumatic D Type AVFI    
Fairfield WRP Biotreat Ball VKD-PVC 16-63 AVFI 
Fairfield WRP Biotreat Ball VKD-PVC 75-110 AVFI 
 
Air Actuated AVFI 

Tag Number Description Valve 
Body Valve Seat Size 

FCV-0671-002 Hypochlorite Dosing Valve PVC PTFE 15 

FCV-0671-003 Hypochlorite Dosing Valve PVC PTFE 15 

FCV-0671-004 Hypochlorite Dosing Valve PVC PTFE 15 

FCV-0671-005 Hypochlorite Dosing Valve PVC PTFE 15 

FCV-0672-002 Caustic Dosing Valve PVC EPDM 15 

FCV-0672-003 Caustic Dosing Valve PVC EPDM 15 

FCV-0672-004 Caustic Dosing Valve PVC EPDM 15 

FCV-0672-005 Caustic Dosing Valve PVC EPDM 15 

FCV-0672-016 Caustic Dosing Valve (Inlet 
works) PVC EPDM 15 

FCV-0673-002 Citric Acid Dosing Valve PVC EPDM 15 

FCV-0673-003 Citric Acid Dosing Valve PVC EPDM 15 

FCV-0673-004 Citric Acid Dosing Valve PVC EPDM 15 

FCV-0673-005 Citric Acid Dosing Valve PVC EPDM 15 

FCV-XXX-XXX Hypochlorite Dosing Valve PVC PTFE 15 

FCV-XXX-XXX Citric/Caustic Dosing Valve PVC EPDM 15 

 
 

1.1.4.33. Valve Actuated Butterfly Air Actuated Ebro 

Fairfield WRP Biotreat Actuator Pneumatic EB_SR Ebro  
Fairfield WRP Biotreat Butterfly Valve F012K1 Ebro  
Fairfield WRP Biotreat Butterfly Valve Z014 Ebro  

Tag Number Description Valve 
Body Valve Seat Size 

FCV-0650-002 Membrane Tank No 1 Flooding Valve  Ductile 
Iron / SS EPDM 25 

FCV-0650-002 Membrane Tank No X Flooding Valve  Ductile 
Iron / SS EPDM 25 

FCV-0650-004 Membrane Tank No 2 Flooding Valve  Ductile 
Iron / SS EPDM 25 
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Tag Number Description Valve 
Body Valve Seat Size 

FCV-0650-006 Membrane Tank No 3 Flooding Valve  Ductile 
Iron / SS EPDM 25 

FCV-0650-008 Membrane Tank No 4 Flooding Valve  Ductile 
Iron / SS EPDM 25 

FCV-0660-001 Membrane Tank No 1 Permeate Isolation 
Valve 

Ductile 
Iron / SS PTFE 200 

FCV-0660-002 Membrane Tank No 1 Ventilation Valve  Ductile 
Iron / SS PTFE 50 

FCV-0660-003 Membrane Tank No 2 Permeate Isolation 
Valve 

Ductile 
Iron / SS PTFE 200 

FCV-0660-004 Membrane Tank No 2 Ventilation Valve  Ductile 
Iron / SS PTFE 50 

FCV-0660-005 Membrane Tank No 3 Permeate Isolation 
Valve 

Ductile 
Iron / SS PTFE 200 

FCV-0660-006 Membrane Tank No 3 Ventilation Valve  Ductile 
Iron / SS PTFE 50 

FCV-0660-007 Membrane Tank No 4 Permeate Isolation 
Valve 

Ductile 
Iron / SS PTFE 200 

FCV-0660-008 Membrane Tank No 4 Ventilation Valve  Ductile 
Iron / SS PTFE 50 

FCV-XXX-XXX Membrane Tank No X Permeate Isolation 
Valve 

Ductile 
Iron / SS PTFE 200 

FCV-XXX-XXX Membrane Tank No X Ventilation Valve  Ductile 
Iron / SS PTFE 50 
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1.1.4.34. Valve Actuated HP Butterfly Valve Ebro 

Fairfield WRP Biotreat Actuator Pneumatic EB_SR Ebro  
Fairfield WRP Biotreat Butterfly Valve F012K1 Ebro  
Fairfield WRP Biotreat Butterfly Valve Z014 Ebro  

Tag Number Description Valve Body Seat Size 

FCV-0650-001 Membrane Tank No 1 Aeration 
Switching Valve  Ductile Iron / SS Inconel 200 

FCV-0650-003 Membrane Tank No 2 Aeration 
Switching Valve  Ductile Iron / SS Inconel 200 

FCV-0650-005 Membrane Tank No 3 Aeration 
Switching Valve  Ductile Iron / SS Inconel 200 

FCV-0650-007 Membrane Tank No 4 Aeration 
Switching Valve  Ductile Iron / SS Inconel 200 

FCV-XXX-XXX Membrane Tank No X Aeration 
Switching Valve  Ductile Iron / SS Inconel 200 

 
 

1.1.4.35. Valve Actuated HP Gate Valve 

Fairfield WRP Biotreat Gate CI-SV-AS-HW 57-48 Series Resilient Seat AVFI 
Fairfield WRP Biotreat Actuator Pneumatic D Type AVFI    

Tag Number Description Valve 
Body Seat Size 

FCV-0671-001 Sodium Hypochlorite Degassing 
Valve No 1 PTFE Viton 12 

FCV-0710-001 Sodium Hypochlorite Degassing 
Valve No 2 PTFE Viton 12 
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1.1.5. 0600 CFD - Equipment Control 

1.1.5.1. MBR Modes 

 Selecting Modes 
Refer to Section 1.1.2.1 
 

 Process Objectives and Design 
To produce MBR permeate at design flow rates and design quality. 
 

 Operator Selections and Setpoints 
Description Units Minimum Maximum Preset 

Description Units Minimum Maximum Preset 
MBR Train 1 Auto - 0 1 1 
MBR Train 1 Manual - 0 1 0 
MBR Train 1 Production Mode - 0 1 1 
MBR Train 1 Standby Mode - 0 1 0 
MBR Train 1 Safe Mode Recycle - 0 1 0 
MBR Train 1 Safe Mode Aeration - 0 1 0 
MBR Train 1 Off Mode - 0 1 0 
     
MBR Train 2 Auto - 0 1 1 
MBR Train 2 Manual - 0 1 0 
MBR Train 2 Production Mode - 0 1 1 
MBR Train 2 Standby Mode - 0 1 0 
MBR Train 2 Safe Mode Recycle - 0 1 0 
MBR Train 2 Safe Mode Aeration - 0 1 0 
MBR Train 2 Off Mode - 0 1 0 
MBR Train 3 Auto - 0 1 1 
MBR Train 3 Manual - 0 1 0 
MBR Train 3 Production Mode - 0 1 1 
MBR Train 3 Standby Mode - 0 1 0 
MBR Train 3 Safe Mode Recycle - 0 1 0 
MBR Train 3 Safe Mode Aeration - 0 1 0 
MBR Train 3 Off Mode - 0 1 0 
     
MBR Train 4 Auto - 0 1 1 
MBR Train 4 Manual - 0 1 0 
MBR Train 4 Production Mode - 0 1 1 
MBR Train 4 Standby Mode - 0 1 0 
MBR Train 4 Safe Mode Recycle - 0 1 0 
MBR Train 4 Safe Mode Aeration - 0 1 0 
MBR Train 4 Off Mode - 0 1 0 
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Selecting. Steady State and De-selecting 
When MBR Train X Auto is selected by the Operator, mode is selected according to the selection matrix and 
flow chart: 

Status Mode 
All in Auto Production 
Flood valve not in Auto Production 
Ventilation valve not in Auto Production 
One or two blowers not in Auto Production 
Permeate pump not in Auto Standby 
Three blowers not in Auto Safe Recycle 
Air valve not in Auto Safe Recycle 
Recycle pump not in Auto Safe Aeration 
Air valve and recycle pump not in Auto Off 
All not in Auto Off 

 
The control hierarchy is demonstrated in the diagram below, where the logic will attain the highest operating 
level possible with the equipment available in auto. 
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Is Safe Mode Recycle Possible? 
Recycle Pump in Auto 
 
Is Standby Mode Possible? 
One Blower in Auto and Air Valve in Auto and Recycle Pump in Auto 
 
Is Production Mode Possible? 
One Blower in Auto and Air Valve in Auto and Recycle Pump in Auto and Permeate Pump in 
Auto, ‘Fopt’ or ‘Fmax’ flux condition active’ 
 
Suspend Production Mode?  
 ‘Foff’ flux rate active (bioreactor level low)  
 

Production 

3 

Standby 

2 

Recycle 

1

OFF 

Yes 

Yes 

Yes 

No 

No 

Suspend 4 Yes 
No 

No 

1 

2 

3 

4 
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Selecting, Steady State and De-selecting 
When MBR Train X Manual is selected to Manual by the Operator, permitted modes can be selected by the 
0perator according to the selection matrix: 

Status Permitted Modes 
All in Auto All 
Flood valve not in Auto All 
Ventilation valve not in Auto All 
One or two blowers not in Auto All 
Air valve not in Auto All (continuous air in 
Permeate pump not in Auto Standby / Safe 
Three blowers not in Auto Safe Recycle / Off 
Recycle pump not in Auto Off 
All not in Auto Off 

 

 Interlocks Defaults and Forces 
Priority is given to the "safest" mode: Off Mode then Safe Mode Aeration then Safe Mode Recycle then 
Standby Mode then Production Mode (eg a permeate pump not in Auto and an air valve not in Auto selects Safe 
Mode Recycle).  
If the Operator selects a mode that is subsequently not permitted: priority is given to automatic selection (eg the 
recycle pump faults in Safe Mode Recycle).  
 

 Process Alarms 

 MBR Train 1 is in Auto but not in Production Mode. 

 MBR Train 2 is in Auto but not in Production Mode. 

 MBR Train 3 is in Auto but not in Production Mode. 

 MBR Train 4 is in Auto but not in Production Mode. 
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 Process and Operation Feedback 
Description Units Minimum Maximum 

Description Units Minimum Maximum 
MBR Train 1 Production Mode Permitted - 0 1 
MBR Train 1 Standby Mode Permitted - 0 1 
MBR Train 1 Safe Mode Recycle Permitted - 0 1 
MBR Train 1 Safe Mode Aeration Permitted - 0 1 
MBR Train 1 Production Mode Selected - 0 1 
MBR Train 1 Standby Mode Selected - 0 1 
MBR Train 1 Safe Mode Recycle Selected - 0 1 
MBR Train 1 Safe Mode Aeration Selected - 0 1 
MBR Train 2 Production Mode Permitted - 0 1 
MBR Train 2 Standby Mode Permitted - 0 1 
MBR Train 2 Safe Mode Recycle Permitted - 0 1 
MBR Train 2 Safe Mode Aeration Permitted - 0 1 
MBR Train 2 Production Mode Selected - 0 1 
MBR Train 2 Standby Mode Selected - 0 1 
MBR Train 2 Safe Mode Recycle Selected - 0 1 
MBR Train 2 Safe Mode Aeration Selected - 0 1 
MBR Train 3 Production Mode Permitted - 0 1 
MBR Train 3 Standby Mode Permitted - 0 1 
MBR Train 3 Safe Mode Recycle Permitted - 0 1 
MBR Train 3 Safe Mode Aeration Permitted - 0 1 
MBR Train 3 Production Mode Selected - 0 1 
MBR Train 3 Standby Mode Selected - 0 1 
MBR Train 3 Safe Mode Recycle Selected - 0 1 
MBR Train 3 Safe Mode Aeration Selected - 0 1 
MBR Train 4 Production Mode Permitted - 0 1 
MBR Train 4 Standby Mode Permitted - 0 1 
MBR Train 4 Safe Mode Recycle Permitted - 0 1 
MBR Train 4 Safe Mode Aeration Permitted - 0 1 
MBR Train 4 Production Mode Selected - 0 1 
MBR Train 4 Standby Mode Selected - 0 1 
MBR Train 4 Safe Mode Recycle Selected - 0 1 
MBR Train 4 Safe Mode Aeration Selected - 0 1 
 

 Displays 

 Mimics: MBR Trains. 

 Sequence Popups: MBR Modes. 
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1.1.5.2. MBR Permeate Flow 

Disinfection of Permeate at Permeate/Backwash Tank: 
The disinfection of MBR permeate water can be facilitated by the addition of hypochlorite solution at the 
permeate backwash tanks or by dosing hypochlorite at the existing chlorine contact tanks (not in scope of this 
FDS document) or a combination of both. The addition of hypochlorite at the permeate/backwash tanks is 
achieved in a flow-paced manner by nominating a target chlorine concentration and allowing the SCADA to 
calculate the required dose rate of hypochlorite based on the Net Permeate Flow Rate entering the permeate 
tank. The chlorine concentration dosed will not necessarily represent the residual free chlorine measured as 
some of the chlorine will become non-reactive after reacting with dissolved organic compounds in the MBR 
permeate. 
 

 MBR Permeate Flow Rates 

 Documents and Drawings 

 P&ID 7107-I-DWG-5009 

 P&ID 7107-I-DWG-5010 

 P&ID 7107-I-DWG-5011 

 P&ID 7107-I-DWG-5010 

 

 Process Objectives 

 To provide the required permeate flow rate through the membrane system to maintain level stasis in 
the bioreactor and provide a source of class "A" recycled water.  

 To provide suitable process control to control flux modes and maximise energy efficiency.  
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 Hand Operated Equipment 

 HV_-0660-001, HV_-0660-002, HV_-0660-007, HV_-0660-008, HV_-0660-002, HV_-0660-014, 
HV_-0660-019, HV-0660-020; are butterfly valves located on the permeate lines from the individual 
membrane module units. They are used to isolate individual membrane un its and are normally open. 

 HV_-0660-003, HV_-0660-009, HV_-0660-015. HV_-0660-021; are ball valves used to isolate the 
pressure elements on the individual permeate lines, They are open during normal operation . 

 HV_-0660-004, HV_-0660-010, HV-0660-016. HV_-0660-022; are ball valves used to isolate the 
pressure switches on the individual permeate lines. They are open during normal operation . 

 HV-0660-028, HV_-0660-029, HV_-0660-030. HV_-0660-031; are ball valves used to sample/flush 
the individual permeate lines. They are closed during normal operation. 

 I-IV_-0660-0OS, HV_-0660-011, HY_-0660-017. HV_-0660-023; are ball valves used to 
sample/flush the individual permeate lines. They are closed during normal operation . 

 HV_-0660-006, HV_-0660-012, HV_-0660-018, HV_-0660-024; are butterfly valves located on the 
permeate lines after the permeate pumps. They are used to isolate the individual permeate 
pumps/membrane streams and are normally open. 

 HV-0660-026; is a ball valve located on the common permeate line that iso lates the turbidity 
monitoring system. It is open during normal operation 

 HV-0660-027; is a butterfly valve located on the drainage point of the permeate tank that allows 
drainage to the influent Wet Well. It is closed during normal operation 

 HV_-0660-032; Is a gate valve located on the potable supply line to the Permeate Balance Tank. T is 
use to supply an initial batch of back-flushing water if the tank has been drained. It is normally closed  

 HV_-0660-033, HV_-0660-034. HV_-0660-035, HV_-0660-036, HV_-0660-037, HV_-0660-038, 
HV_-0660-039, HV_-0660-040; are gate valves located on the mixed liquor recycle lines to the MBR 
tanks. They are used to isolate recycle flow to individual tanks (i.e. during cleaning) and are normally 
closed. 

 HV_-0660-041, HV_-0660-042. HV_-0660-043, HV_-0660-044; Are gate valves located on the drain 
lines from each membrane tank. They are used to drain the contents of the tank (i.e. during cleaning 
or maintenance) and are normally closed. 

 

 Automated Equipment 
MBR Permeate Pumps PU_-0660-001, PU_-0660-002, PU_-0660-003 and PU_-0660-004 are located on the 
outlet lines of the MBR Membranes, They are used to produce MBR permeate by drawing water through the 
membranes and to pump it to the MBR Permeate Tank. They are also used to pump MBR permeate back 
through the Membranes (Back-flushing). 
The pumps are rotary lobe type and the motors are standard reversible . 
MBR Permeate Valves FCV0660001, FCV0660003, FCV0660005 and FCV0660007 are located on the 
permeate lines of MBR Permeate Pumps P_-0660-00X. They are closed during ventilation and when the MBR 
train is offline or in Standby mode. Ventilation Valves FCV0660002, FCV0660004, FCV0660006 and 
FCV0660008 are located on permeate line headers, they are closed during normal operation and open durin g a 
De-aeration and Ventilation sequence. 
The valves are actuated butterfly type, The actuators are standard non-modulating type with local, remote 
manual and auto control modes. They spring open if compressed air is lost as they are critical for operation  and 
need to fail open. 
Hypochlorite Disinfection Pumps PU_-0710-002 and PU_-0710-002 are located at the outlet of the Hypo Tank 
TK_-0671-001. They are used to pump hypo to the inlet lines of the MBR Permeate Pumps (outlet lines when 
reversing). 
The pumps are diaphragm metering type. The motor is standard dosing type.  
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 Instrumentation 
Description Tag Units Min Max Offset Alarms 

Bioreactor 1 Tank Level LIT 0511002 m 0 5  LL, L, H, HH 
Bioreactor 1 Tank Level LIT0512002 m 0 5  LL, L, H, HH 
       
Membrane tank 1 Level Switch LIT0660001     L 
Membrane tank 2 Level Switch LSL0660002      
Membrane tank 3 Level Switch LSL0660003     L 
Membrane tank 4 Level Switch LSL0660004     L 
       
MBR Train 1 Pressure Sensor PIT 0660003 kPa -100 100  L H 
MBR Train 2 Pressure Sensor PIT 0660009 kPa -100 100  L I-I 
MBR Train 3 Pressure Sensor PIT 0660015 kPa -100 100  L H 
MBR Train 4 Pressure Sensor PIT 0660021 kPa -100 100  L H 
MBR Train 1 Pressure Switch PS 0660004 kPa  80  HH 
MBR Train 2 Pressure Switch PS 0660010 kPa  80  HH 
MBR Train 3 Pressure Switch PS 0660016 kPa  80  HH 
MBR Train 4 Pressure Switch PS 0660022 kPa  80  HH 
       
MBR Train 1 Flow Rate FIT0660001 L/s -50 50  LH 
MBR Train 2 Flow Rate F1T0660002 L/s -50 50  L I-I 
MBR Train 3 Flow Rate F1T0660003 L/s -50 50  L H 
MBR Train 4 Flow Rate FIT0660004 L/s -50 50  L H 
       
MBR Permeate Tank Level LIT0660001 m 0 3 L  H 
MBR Permeate Tank Level Low LSL0660001 m  0,3  LL 
       
Turbidity Sensor AIT0660026 NTU 0 100  H, HI-I 
       

 
 

 Local Operation 

 FV0660001, FV0660003, FV0660005 and FV0660007: standard.  

 

 Remote Manual Operation 

 PU_-0660-001, PU_-0660-002, PU_-0660-003 and PU_-0660-004: standard, 

 FV0660001, FV0660003, FV0660005 and FV0660007: standard.  
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 Auto Operation  
PLC Parameters 

Description Units Minimum Maximum Preset 
P066000X Speed Forward Hz Same as VFD VFD  
P066000X Speed Reverse Hz Same as VFD VFD  
Permeate Pump Ramp Up Time s 0 10 5 
Permeate Pump Ramp Down Time s 0 10 5 
Permeate Pump Delay (Zero) Time s 0 10 3 
No. Membrane Trains online x 0 4 4 

 
Operator Selections and Setpoints 

Description Units Minimum Maximum Preset 
Description Units Minimum Maximum Preset 
Fopt Mem. Running Fwd Time s 300 600 330 
Fopt  Mem. Running Rev. Time s 10 60 30 
Fopt Mem. Forward Flow Rate L/s 0 40 15 
Fopt  Mem. Reverse Flow Rate L/s 0 40 17 
     
Fmax Mem. Run Fwd Time s 300 600 330 
Fmax Mem. Running Rev. Time s 10 60 30 
Fmax Mem. Forward Flow Rate L/s 0 40 27 
Fmax Mem. Reverse Flow Rate L/s 0 40 17 
     
Fopt Permissive Level (Fmax stop level) m 4.00 4.55 4.3 
Fmax Permissive Level (Fopt stop level) m 4.00 4.55 4.5 
Foff Permissive Level (Fopt stop level) m 4.00 4.55 4.2 
     
Trans-membrane Pressure Low Limit kPa -100 0 -50 
Trans-membrane Pressure High Limit kPa 0 100 50 
     
Permeate Tank Turbidity High Limit NTU 0 100 2 
Hypochlorite Disinfection Dosing Setpoint mg/L 0 10 2 
     
Pump/flow meter PID loops     
PID Loop OP Maximum % 80 100 100 
PID Loop OP Minimum % 0 20 20 
PID Loop  P  0 20 - 
PID Loop  I  0 20 - 
PID Loop D  0 20 - 
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 Sequence 1— Optimum Flux (Fopt) Flow Operation 
Permissives (all - sequence execution begins) 

 Three (3) or four (4) MBR Trains are in Production Mode. 

 0ne MBR Membrane Blower is in Auto. 

 Bioreactor Control level permits Fopt mode operation 
Inhibits (any - sequence execution ends) 

 Less than three (3) MBR Trains are in Production Mode. 

 0ne MBR Membrane Blower is not in Auto. 
Starting / Steady State 

 A master cycle timer (MCT) is used to offset MBR permeate pump operation between the trains.  
This offsetting facilitates correct operation of MBR aeration and membrane flooding cycles and 
provides flow balancing to the permeate tank. 

The Master Cycle Timer runs continuously during Production Mode and the Fopt phases are calculated along 
the MCT timer. As soon as a Fopt cycle ends, a new one begins or a Fmax cycle or a Foff cycle begins 
(depending on level condition). Cycle times are nominally 5-8 minutes depending on the operator settings for 
forward and reverse flow rates and times. 
The cycle offsets back-flushes equally so that one occurs every quarter of a cycle.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

During a cycle, the MBR Permeate Pump ramps, runs and stops a number of times. These are the phases of the 
cycle. 
Running in forward part A (before back-flush) - permeating 
Ramping down in forward 
Stopped (delay) 
Ramping up in reverse 
Running in reverse – back-flushing 
Ramping down in reverse 
Stopped (delay) 
Ramping up in forward 
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Running in forward part B (after back-flush) – permeating 
1 2 3 4 5 6 7 8 9 
The cycle time is calculated by summing the phase times: 
Fopt Cycle Time [s] = Fopt Membrane Running Forward Time [s] + Fopt Membrane Running Reverse Time [s] 
+ (2 x Ramp Up Time [s]) + (2 x Ramp Down Time [s]) + (2 x Delay Time [s]).  
 
The phase start times are also calculated: 
All 
Fopt MBR Train X Permeating Start Part A [s] 0 
MBR Train 1 
Fopt MBR Train 1 Forward Ramp Down Start [s] = (Fopt Time [s] x 0.075) 
MBR Train 2 
Fopt MBR Train 2 Forward Ramp Down Start [s] = (Fopt Cycle Time [s] x 0.325) 
MBR Train 3 
Fopt MBR Train 3 Forward Ramp Down Start [s] = (Fopt Cycle Time [s] x 0.575) 
MBR Train 4 
Fopt MBR Train 4 Forward Ramp Down Start [s] = (Fopt Cycle Time [s] x 0.825) 
All — for calculating cycle start position. 
Fopt MBR Train X Reverse Delay Start [s] = Fopt MBR Train X Forward Ramp Down Start [s] + Ramp Down 
Time [s] 
Fopt MBR Train X Reverse Ramp Up Start [s] = Fopt MBR Train X Reverse Delay Start [s] + Delay Time [s]  
Fopt MBR Train X Back-flush Start [s] = Fopt MBR Train X Reverse Ramp Up Start [s] + Ramp Up Time [s]  
Fopt MBR Train X Reverse Ramp Down Start [s] = Fopt MBR Train X Back-flush Start [s] + Low-Flow 
Membrane Running Reverse Time [s] 
Fopt MBR Train X Forward Delay Start [s] = Fopt MBR Train X Reverse Ramp Down Start [s] + Ramp Down 
Time [s] 
Fopt MBR Train X Forward Ramp Up Start [s] = Fopt MBR Train X Forward Delay Start [s] + Delay Time [s]  
Fopt MBR Train X Permeating Start Part B [s] = Fopt MBR Train X Forward Ramp Up Start [s] + Ramp Up 
Time [s] 
The operator is able to select cycle phase times, however, a new cycle configuration will be ignored if MCT 
rules are broken. The new cycle will use the previous setpoints.  
 
MCT Rules: 
Fopt MBR Train 1 Back-flush Start [5] - Low-Flow MBR Train 1 Permeating Start Part A [s] must be > or = 35 
to allow time for MBR Train 1 membrane flooding (including valve cycling x 4).  
Cycle Time [s] - Low-Flow MBR Train 4 Permeating Start Part B [s] must be > or = 2 to ensure MBR Train 4 
forward ramp up has completed.  
The table below provides an example of the cycle phase time calculat ions during an Fopt cycle Once the 
operational setting are entered (in blue) the PLC will calculate the phase start times of the cycles, in relation to 
the MCT,  for all four membrane trains. 
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Fairfield Four Train MBR - Permeate Pump Offsetting 

PLC-set Ramp Up Time (same as VFD) [5-
10s] 

10 Interval Duration (back-flush to back-flush; 
[s] 

87.8 

PLC-set Ramp Down Time (same as VFD) 
[5-10s] 

5 
Forward to Reverse Ratio [n] 20 

PLC-set Delay 'funs [2 or 381 3 Permeating Time [%] 85.5 
SCADA: Run Forward Setpoint [300-480] 300   
SCADA Run Reverse Setpoint [10-30s] 15   
Cycle Time 351   
    
Low-Flow MBR Train 1 Permeating Start 
Part A 

0 Low-Flow MBR Train 2 Permeating Start 
Part A 0 

Low-Flow MBR Tram 1 Forward Ramp 
Down Start 

26 Low- Flow MBR Train 2 Forward Ramp 
Down Start 114 

Low- Flow MBR Train 1 Reverse Delay 
Start 

31 Low-Flow MBR Train 2 Reverse Delay 
Start 119 

Low-Flow MBR Train 1 Reverse Ramp Up 
Start 

34 Low-Flow MBR Train 2 Reverse Ramp Up 
Start 122 

Low- Flow MBR Train 1 Back-flush Start 44 Low-Flow MBR Train 2 Back-flush Start 132 
Low-Flow MBR Train 1 Reverse Ramp 
Down Starr 

59 Low- Flow MBR Tram 2 Reverse Ramp 
Down Start  147 

Low-Flow MBR Train 1 Forward Delay 
Start 

64 Low-Flow MBR Train 2 Forward Delay 
Stout 192 

Low-Flow MBR Train 1 Forward Ramp Up 
Start 

67 Low-Flow MBR Train 2 Forward Ramp Up 
Start 155 

Low-flow MBR Train 1 Permeating Start 
Part B 

77 Low-Flow MBR Train 2 Start Part B 
Permeating 165 

End of Cycle 351 End of Cycle 351 
    
Low- Flow MBR Train 3 Permeating Start 
Part A 

0 Low- Flow MBR Train 4 Permeating Start 
Part A 0 

Low-Flow MBR Train 3 Forward Ramp 
Down Start 

202 Low- Flow MBR Train 4 Forward Down 
Start Ramp 290 

Low-Flow MBR Train 3 Reverse Delay 
Start 

207 Low-Flow MBR Train 4 Reverse Delay 
Start 295 

Low-Flow MBR Train 3 Reverse Ramp Up 
Start 

210 Low-Flow MBR Train 4 Reverse Ramp Up 
Start 298 

Low-Flow MBR Train 3 Back-flush Start 220 Low- Flow MBR Train 4 Back-flush Start 308 
Low- Flow MBR Train 3 Reverse Ramp 
Down Start 

235 Low-Flow MBR Train 4 Reverse Ramp 
Down Start 323 

Low- Flow MBR Train 3 Forward Delay 
Start 

240 Low- Flow MBR Train 4 Forward Delay 
Start  328 

Low- Flow MBR Train 3 Forward Ramp Up 
Start 

243 Low-Flow MBR Train 4 Forward Ramp Up 
Start 331 

Low- Flow MBR Train 3 Permeating Start 
Part B 

253 Low-Flow MBR Train 4 Permeating Start 
Part B  

341 

End of Cycle 351 End of Cycle 351 
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MCT RULES 
Low-Flow MBR Train 1 Back-flush Start - Low-Flow MBR Train 1 Permeating Start Part A >= 
35i (allowance for flooding time) 

OK 
443 

End Of Cycle - Low-Flow MBR Train 4 Permeating Start Part B >= 2s (forward ramp up 
completed) 

OK 
10.4 

 
 
The pump is commanded to run forward when: 

 MCT elapsed time is between Fopt Flow MBR Train X Permeating Start Part A [s] (i.e. MCT = 0) 
and Fopt Flow MBR Train X Forward Ramp Down Start [s] . 

 MCT elapsed time is between Fopt Flow MBR Train X Forward Ramp Up Start [s] and the end of the 
cycle [s]. 

Note: Pump operation is "bump-less" when a new cycle begins. 
The pump is commanded to run reverse when: 

 MCT elapsed time is between Fopt Flow MBR Train X Reverse Ramp Up Start [s] and Fopt Flow 
MBR Train X Reverse Ramp Down Start [s]. 

During all other phase times, the pump is commanded to stop.  
 
Stopping 
The MBR trains in Production Mode stop Fopt cycling if:  

 The bioreactor levels LITOS11002, LIT0512002 do not permit Fopt operation 

 A critical fault in Production mode operation is generated 

 - A clean sequence is selected for the membrane train. 

 The membrane train is taken offline (disabled) by the operator  
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 Sequence 2 Maximum Flux (Fmax) Flow Operation 
Permissives (all - sequence execution begins) 

 Four (4) MBR trains are in Production Mode. 

 Two MBR membrane blowers are in Auto 

 Bioreactor level condition permits Fmax mode 
Inhibits (any - sequence execution ends) 

 Less than four (4) MBR trains are in Production Mode. 

 Two MBR membrane blowers are not in Auto 

  
Starting / Steady State 
The master cycle timer runs continuously during Production Mode and the Fmax phases are calculated along 
the MCT timer. The Fmax flow cycle is used to offset MBR permeate pump operation the same as Fopt 
flow cycle. As soon as a Fopt flow cycle ends, a new one begins or a Fopt cycle begins. Cycle times are 
nominally 5-8 minutes, depending on entered cycle phase settings. 
The cycle time is calculated by summing the phase times:  
Fmax Cycle Time [s] = Fmax Membrane Running Forward Time [s] + Fmax Membrane Running Reverse Time 

[s] + (2 x Ramp Up Time [s]) + (2 x Ramp Down Time [s]) + (2 x Delay Time [s]).  

The phase start times are also calculated: 
All 
Fmax MBR Train X Permeating Start Part A [s] 0 

MBR Train 1 
Fmax MBR Train 1 Forward Ramp Down Start [s] = (Fmax Cycle Time [s] x 0.075) 

MBR Train 2 
Fmax MBR Train 2 Forward Ramp Down Start [s] = (Fmax Cycle Time [s] x 0.325) 

MBR Train 3 
Fmax MBR Train 3 Forward Ramp Down Start [s] = (Frnax Cycle Time [s] x 0.575) 

MBR Train 4 
Fmax MBR Train 4 Forward Ramp Down Start [s] = (Fmax Cycle Time [s] x 0.825) 
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All - for calculating cycle start position. 
Fmax MBR Train X Reverse Delay Start [s] = Fmax MBR Train X Forward Ramp Down Start [s] + Ramp 
Down Time [s] 
Fmax MBR Train X Reverse Ramp Up Start [s] = Fmax MBR Train X Reverse Delay Start [s] + Delay Time [s]  
Fmax MBR Train X Back-flush Start [s] = Fmax MBR Train X Reverse Ramp Up Start [s] + Ramp Up Time [s]  
Fmax MBR Train X Reverse Ramp Down Start [s] = Fmax MBR Train X Back-flush Start [s] + Fmax 
Membrane Running Reverse Time [s] 
Fmax MBR Train X Forward Delay Start [s] = Fmax MBE. Train X Reverse Ramp Down Start [s] + Ramp 
Down Time [s] 
Fmax MBR Train X Forward Ramp Up Start [s] = Fmax MBR Train X Forward Delay Start [s] + Delay Time 
[s] 
Fmax MBR Train X Permeating Start Part B [s] = Fmax MBR Train X Forward Ramp Up Start [s] + Ramp Up 
Time [s] 
 
A new cycle configuration will be ignored if MCT rules are broken. The new cycle will use the previous 
setpoints. MCT Rules: 
Fmax MBR Train 1 Back-flush Start [s] - Fmax MBR Train 1 Permeating Start Part A [s] must be > or = 35 
to allow time for MBR Train 1 membrane flooding (including valve cycling x 4).  
Cycle Time [s] - Fmax MBR Train 4 Permeating Start Part B [s] must be > or 2 to ensure MBR Train 4 forward 
ramp up has completed.  
The pump is commanded to run forward when: 
MCT elapsed time is between Fmax MBR Train X Permeating Start Part A [s] (i.e. MCT = 0) and Fmax MBR 
Train X Forward Ramp Down Start [s]. 
MCT elapsed time is between Fmax MBR Train X Forward Ramp Up Start [s] and the end of the cycle [s].  
Note: Pump operation is "bump-less" when a new cycle begins. 
The pump is commanded to run reverse when: 
MCT elapsed time is between Fmax MBR Train X Reverse Ramp Up Start [s] and Fmax Flow MBR Train X 
Reverse Ramp Down Start [s]. 
During all other phase times, the pump is commanded to stop.  
 
N-1 Condition 
If a membrane train is taken offline for any reason, the remaining online trains will continue to operate 
according to the calculated phase times and the Master Cycle Timer. The train that is offline will still receive 
aeration according to aeration cycle timer and will continue to receive aeration during the MCT backflush phase even though 
backflushing is not occurring. 
If N-1 condition selected (tickbox selection), the flux rates for Fopt or Fmax are recalculated to provide the 
equivalent flow of four (4) healthy trains. This means that membrane system can continue to run at design capacity with 3 
membrane trains online: 
 
Fopt Mem. Forward Flow Rate (N-1) Fopt Mem, Forward Flow Rate *4/3. or 
Fmax Mem, Forward Flow Rate (N-1) = Fmax Mem. Forward Flow Rate *4/3. 
The N-1 condition for recalculating the flux required is selectable from the SCADA page for Me mbrane 
Operation. If not selected the membrane trains remaining on will continue to operate at the normal Fopt or 
Fmax Membrane Forward Flow Rate and not be multiplied by 4/3.  
The N-1 condition is the maximum flux multiplier that can be calculated for the remaining trains. If more than 
1 train is offline for any reason, the flux multiplier effect will not take place and the train(s) remaining online 
will operate at the nominal flow rates (i.e.. 4/2 * Fopt /Fmax Membrane Forward Flow Rate is not permitted fo r 
a N-2 condition).. If higher fluxes are required when multiple trains are offline the nominal flowrates can be 
changed manually on the Membrane Operation setpoint page.  
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Stopping 
The MBR trains in Production Mode stop Fmax cycling if:  

 The bioreactor levels LaOS11002, LITOS12002 do not permit Fmax operation 

 A critical fault in Production mode operation is generated 

 - A clean sequence is selected for the membrane train 

 The membrane train is taken offline (disabled) by the operator  

ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 122 of 2338



 
AM General Document Template (Numbering) 

 

Doc Id: TEM36 Active Date: 05/03/2010 Urban Utilities Confidential  
Printed: 17/05/11 Owner: Brendan Page 121 of 157 
Note: Printed copies of this document should be verified for currency against the published electronic copy. 

 

 

 Sequence 3 — Flux Off Mode (Foff) Operation 
When the bioreactor control level (LE0511002, LE0512002) = Foff Permissive Level condition x.xx m 
(nominally 4.10 m) the “Suspend Mode” is selected.  
During Suspend Mode, permeate production is suspended and de-aeration/ventilation and flooding sequences 
do not occur. Aeration is not required to be supplied to the membrane trains during Suspend Mode; however, an 
option can be selected for periodic bursts of aeration to promote mixing if the system is in Suspend  Mode for 
long periods of time. 
Foff is sustained until the level condition for Fopt (Fopt permissive level) is satisfied and Fopt is permitted.  
The Suspend Mode is sustained until the Fopt permissive level condition is satisfied and Fopt is permitted 
under “Production Mode”. 
 
Permissives (all - sequence execution begins) 

 One MBR membrane blower is in Auto (for Intermittent Aeration Cycle)  

 Bioreactor Control level permits Foff mode operation 
Inhibits (any - sequence execution ends) 

 No MBR blowers are in Auto 
Starting 
Flux off mode starts when level condition = Foff Permissive Level. 
Steady State 
In Foff state the membranes are in Standby Mode  
 
Stopping 
 
Suspend Mode stops if: 
The bioreactor levels LE0511002, LE0512002 trigger the Fopt level condition and Production Mode starts.  
An alternative mode is selected based on equipment availability (refer to Section MBR Modes 1.1.5.1)  

 A clean sequence is selected for the membrane train. 

 The membrane train is taken offline (disabled) by the operator  

 

 Sequence 4 - De-aeration and Ventilation 
Permissives (all - sequence execution begins) 

 MBR train X is in Production Mode or Clean Mode is started.  

 No of cycles (n) until aeration = number of cycles. 
Inhibits (any - sequence execution ends) 
MBR permeate pump P_-0660-002 is not in Auto. 

 Permeate isolation valve V0660001/3/5/7 is not in Auto. 

 Ventilation valves V0660002/4/6/8 is not in Auto 

 MBR train X is not in Production Mode. 
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Starting 
When MBR train X is selected to Production Mode, a cycle counter starts which counts the number of MCT 
cycles and executes a De-aeration when the number is equal to the De-aeration and ventilation cycle 
interval. After the De-aeration interval the cycle counter is reset to zero (0). = 
Steady State 
During the De-aeration and Ventilation cycle: 

 The MBR permeate pump P_-0660-00X starts in a normal cycle but runs the De-aeration Membrane 
Forward Flow Rate (nominally 20 – 25 L/m2/h) instead of Fxxx Membrane Forward Flow Rate for 
the duration of the De-aeration time., at the end of the normal forward cycle (i.e. counting bac k from 
start of backflush). 

 After completion of De-aeration Membrane Forward Flow Timer (xxx sec). The pump stops, reverses 
and the ventilation phase begins. During the ventilation phase the pump runs in reverse at the 
Ventilation Membrane Reverse Flow Rate (nominally 20 — 25 L/m2/h) for the duration of the 
Ventilation Membrane Reverse Flow timer (xxx sec). Ventilation valve V0660002/4/6/8 is open and 
Permeate isolation valve V0660002 /3/5/7 is closed during the ventilation phase . 

Stopping 
When the elapsed time of the Ventilation Membrane Reverse Flow timer is completed the Deaeration and 
Ventilation sequence is complete and the membrane operation reverts back to the flux mode Master Cycle 
Timer (MCT) in Production Mode. 
 

  Process Alarms 

 No MBR membrane aeration blowers available alarm 

 Fmax: 2 MBR membrane aeration blowers not available alarm.  

 Permeate Isolation Valve 066000X Fault 

 Ventilation valve V066600X 

 Membrane Train X TMP (PE06600XX) < Trans-membrane Pressure Low Limit. 

 Membrane Train X TMP (PE06600XX > Trans-membrane Pressure High Limit. 

 Membrane Train X Pressure Switch (PSI-106600X) ) > High Pressure Limit 

 Membrane Train Flow (FE066000X) < Low-Flow Limit for > 10 sec 

 Permeate Balance Tank Level (LE0660001) > High level limit  

 Permeate Balance Tank Level (LE0660001) < Low level limit 

 Permeate Balance Tank Low Level Switch (LS0660001) 

 Membrane Bioreactor Tank X Low Level Switch (LSL06600X). 
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 Process Calculations 

 Net flow rate (L/sec): The Net flow rate is the calculation of the total flow of a membrane stream 
taking into account the gross forward and backward pumping.  

 *Net flow rate (FE066000X in the forward direction [L/s1 FE066000X in the negative direction [L/s]) 
/ total cycle time (MCI) 

With both forward and negative flows totalised every second when MCT elapsed time is > or 0 and < or = MCT 
target time [s]), such that the net flow for each train is calculated once at the end of the MCT cycle.  
*flow/totalising in the backwash direction will have a minus value, hence adding the minus value will in eff ect 
be subtraction. 
 
The Net flow rates are calculated for (i) individual trains and (ii) sum of all trains net flow.  

 Net: Gross Permeate Production ratio = Net flow (L/sec) / Gross permeate flow [L/sec]. Calculated 
for each membrane train. Where the gross permeate flow is the flow totalised every second during 
forward permeate production (not backflushing) 

 Specific flux [L/m2/h/bar] FE066000X in the forward direction [L/s]/3000 
m2 * 3600 sec / (PE06600XX* 100 kPa). Calculated for each membrane train.  

 Net Volume Today [kL] = FE066000X Net Flow Rate [L/s] totalised every second for 24h. 
Calculated for (i) individual trains and (ii) sum of all trains net flow. 

 Net Volume Yesterday [kL] = FE066000X Net Flow Rate Volume Today [kL] saved from the 
previous day. For (i) individual trains and (ii) sum of trains net flow. 
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 Process And Operation Feedback 
Description Units Minimum Maximum Preset 

MBR System No. Trains Online n 1 4 4 
Flux mode indication Fxxx    
     
Membrane Train 1 Trans-membrane Pressure kPa -100 100  
Membrane Train 2 Trans-membrane Pressure kPa -100 100  
Membrane Train 3 Trans-membrane Pressure kPa -100 100  
Membrane Train 4 Trans-membrane Pressure kPa -100 100  
     
Membrane Train 1 Flow Rate (forty/rev) L/s -50 50  
Membrane Train 2 Flow Rate (forw/rev) L/s -50 50  
Membrane Train 3 Flow Rate (forw/rev) L/s -50 50  
Membrane Train 4 Flow Rate (forw/rev) L/s -50 50  
     
Membrane 1 Net Flow Rate L/s 0 50  
Membrane 2 Net Flow Rate L/s 0 50  
Membrane 3 Net Flow Rate L/s 0 50  
Membrane 4 Net Flow Rate L/s 0 50  
Total Net Flow Rate L/s 0 50  
     
Ramp Up Time s   5 
Ramp Down Time s   5 
Delay (Zero) Time s   5 
MCT Rule Broken  - -  
     

Membrane Train 1 Net: Gross Permeate 
Production Ratio 

% 0 100 
 

Membrane  Train  2  Net: Gross Permeate 
Production Ratio 

% 0 100 
 

Membrane Train 3 Net: Gross Permeate 
Production Ratio 

% 0 100 
 

Membrane Train 4 Net: Gross Permeate 
Production Ratio 

% 0 100 
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Membrane Train 1 Specific Flux L/m2/h 0 50  
Membrane Train 2 Specific Flux L/m2/h 0 50  
Membrane Train 3 Specific Flux L/m2/h 0 50  
Membrane Train 4 Specific Flux L/m2/h 0 50  
     
Membrane Train 1 Specific Flux L/m2/h/bar 0 1,000  
Membrane Train 2 Specific Flux L/m2/h/bar 0 1,000  
Membrane Train 3 Specific Flux L/m2/h/bar 0 1,000  
Membrane Train 4 Specific Flux L/m2/h/bar 0 1,000  
     
Membrane Train 1 Net Flow Volume Today kL 0 3,000  
Membrane Train 2 Net Flow Volume Today kL 0 3,000  
Membrane Train 3 Net Flow Volume Today kL 0 3,000  
Membrane Train 4 Net Flow Volume Today kL 0 3,000  
     
Membrane Train 1 Net How Volume Yesterday kL 0 3,000  
Membrane Train 2 Net Flow Volume Yesterday kL 0 3,000  
Membrane Train 3 Net Flow Volume Yesterday kL 0 3,000  
Membrane Train 4 Net Flow Volume Yesterday kL 0 3,000  
     
Total Net Volume Today kL 0 10,000  
Total Net Volume Yesterday kL 0 10,000  
     
     
De-aeration Membrane Forward Flow Timer sec 0 360 30 
Ventilation Membrane Reverse Flow Timer sec 0 60 30 
     

 

 Process Trends 
Description Trigger 

  
Membrane Train X TMP (kPa)  - 
Membrane Train X Flow (L/sec)  - 
Membrane Train X Spec. Flux (L/m2/h) - 
Membrane Train X Spec. Flux (L/m2/h/bar) - 
  
Membrane Train X Net Flow (L/sec) - 
Membrane Train X Today's Flow (kL) Chart every 24 hours 
  
Total Membrane Net Flow (L/sec) - 
Total Membrane Today's Flow (kL) Chart every 24 hours 
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1.1.5.3. MBR Membrane Aeration 

 Air Scouring MBR Membranes 

  Process Objectives 
To scour all of the sludge from the MBR membranes with the least amount of energy . 
 

 Hand Operated Equipment 

 HV-0650-002 is a butterfly valve located on the outlet line of MBR membrane blower BL_-0650-001, 
It is opened during normal operation. 

 HV-0650-002 is a butterfly valve located on the outlet line of MBR membrane blower BL_ -0650-002. 
It is opened during normal operation. 

 HV_-0650-006 is a butterfly valve located on the outlet line of MBR membrane blower BL_ -0650-
003, It is opened during normal operation. 

 

 Automated Equipment 
MBR membrane blowers BL_-0650-001, BL_-0650-002 and BL_-0650-003 are located at the inlet of the air 
header and are used to blow air into the membrane tanks. The blowers are arranged as duty / assist / standby.  
The blowers are positive displacement type. They are vendor packages from FDA Blowers. The packages 
have a blower, motor, acoustic enclosure, enclosure cooling fan, pressure relief valve, non-return valve, 
pressure indicator and a high pressure switch. 
The motors are standard variable speed types with remote manual and auto control modes.  
Membrane Aeration Control Valves FCV0650001, FCV0650003, FCV0650005 and FCV0650007 are located on 
lines to the MBR membrane tanks that tee off the common outlet line of the MBR membrane blowers.  They are 
opened or closed depending on MBR mode and air flow rate required.  
The valves are high performance butterfly type.  The actuators are standard non-modulating type with local, 
remote manual and auto control modes.  They spring open if compressed air is lost as they are critical for 
operation. 
 

 Instrumentation 
Description Tag Units Min Max Offset Alarms 

Membrane aeration flowmeter (annubar) FIT0650001 Nm3/h 0 6,500   
 

 Local Operation 

 Blowers BL_-0650-001, BL_-0650-002 and BL_-0650-003: standard. 

 Membrane Aeration Control Valves FCV0650001, FCV0650003, FCV0650005 and FCV0650007: 
standard. 

 

 Remote Manual Operation 

 Blowers BL_-0650-001, BL_-0650-002 and BL_-0650-003: standard, 

 Membrane Aeration Control Valves FV0650001, FV0650003, FV0650005 and FV0650007: standard . 
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 Auto Operation 

 PLC Parameters 
Description Units Minimum Maximum Preset 

Description Units Minimum Maximum Preset 
BL_-0650-001 Speed Hz Same as VFD 50 - 
BL_-0650-002 Speed Hz Same as VFD 50 - 
BL_-0650-003 Speed Hz Same as VFD 50 - 
Aeration switching interval sec - - 33 

 
 

 Operator Selections and Setpoints 
Description Units Minimum Maximum Preset 

Foff Aeration Off Time min 15 720 30 
Foff Aeration On Time min 10 60 5 

 

 Sequence 1— Suspend Mode (Foff) Aeration Timers  
Permissives (all - sequence execution begins) 
Starting and Steady State 
When the Foff level condition is selected because the level in the bioreactor is low (refer to MBR permeate 
flow sequences), the Foff Aeration Off timer starts to time.   
When the elapsed time is > Foff Aeration Off Time, the timer is completed and the Foff Aeration On timer 
starts.  
Whilst the Foff Aeration On timer is counting, intermittent aeration cycling begins.   
When the elapsed time is > or = Foff Aeration On Time, the timer stops and the Foff Aeration Off timer starts 
again (intermittent aeration ceases).  Alternation of these timers permits and inhibits the required aeration 
sequence during Foff. 
Stopping 
When Foff is de-selected, the timers reset. 
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 Sequence 2 Intermittent Aeration - Blowers 
Permissives (all - sequence execution begins) 

 MBR Membrane Blower BL_-0650-001 or BL_-0650-002 or BL_-0650-003 is in Auto. 

 Fopt is selected or Foff is selected and Foff Aeration On timer is timing.  

 Three or Four Membrane Trains are in Production Mode or Standby Mode or Safe Mode Aeration.  

Inhibits (any - sequence execution ends) 

 MBR Membrane Blowers BL_-0650-001 and BL_-0650-002 and BL_-0650-003 are not in Auto. 

 Foff is selected and Foff Aeration Off timer is timing or Fmax condition is selected (i.e. not in Fopt 
mode). 

 Two or more of the MBR trains are in Safe Mode Recycle or Off Mode.  

Starting 
The duty blower starts as long as FCV0650001 or FCV0650003 or FCV0650005 or FCV0650007 is fully 
opened. 
Steady State 
The speed output (OP) of the duty blower is set to 45 Hz. This provides the 1590 Nm 3/hr aeration requirement 
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 Sequence 3 Intermittent Aeration 3 or 4 Trains – Air Valves 
Permissives (all - sequence execution begins) 

 MBR Membrane Blower BL_-0650-001 or BL_-0650-002 or BL_-0650-003 is in Auto. 

 Fopt is selected or Foff is selected and Foff Aeration On timer is timing.  

 Three or Four MBR trains are in Production Mode or Standby Mode or Safe Mode Aeration.  

 
Inhibits (any - sequence execution ends) 

 MBR Membrane Blowers BL_-0650-001 and BL_-0650-002 and BL_-0650-003 are not in Auto. 

 Foff is selected and Foff Aeration Off timer is timing or Fmax is selected (i.e. not in  Fopt mode) 

 Two or more of the MBR trains is in Safe Mode Recycle or Off Mode.  

 
Opening, Steady State and Closing 
Four Trains: A 132 sec Aeration Cycle Timer is used to sequentially open and close the air valves.  An opened 
air valve starts to close only when the next air valve is fully opened: 
FCV0650001 opens from 0s to 33s, FCV0650003 opens from 33s to 66s, FCV0650005 opens from 66s to 99s 
and FCV0650007 opens from 99s to 132s. This cycle repeats while the Permissive conditions are met.  
Three Trains: A 99 sec Aeration Cycle Timer is used to sequentially open and close the air valves.  An opened 
air valve starts to close only when the next air valve is fully opened: 

 FCV065000X opens from 0s to 33s, FCV065000X opens from 33s to 66s, FCV065000X opens from 
66s to 99s. The order of valve switching is from lowest to highest valve number.  

 This cycle repeats while the Permissive conditions are met.  

 

 Sequence 4 Continuous Aeration – Blower Operation with 4 MBR Trains 
Permissives (all - sequence execution begins) 

 If four membrane trains require continuous aeration (Fmax mode) at least two of Membrane Aeration 
Blowers BL_-0650-001, BL_-0650-002 and BL_-0650-003 must be in Auto. 

 Fmax is selected. 

 Four MBR trains are in Production Mode or Standby Mode or Safe Mode Aerat ion. 

 
Inhibits (any - sequence execution ends) 

 Two of Membrane Aeration Blowers BL_-0650-001, BL_-0650-002 and BL_-0650-003 are not in 
Auto. 

 Fopt or Foff mode is selected through level condition.  

 One or more of the MBR trains are in Safe Mode Recycle or Off Mode. 

 
Starting 
The duty blower starts as long as FCV0650001 or FCV0650003 or FCV0650005 or FCV0650007 is fully 
opened.  When the duty blower is running, the assist blower starts.  
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Steady State 
The speed output (OP) of the duty blower and assist blower is set to 45 Hz to deliver the required amount of 
aeration (3180 Nm3/hr). 
 
Stopping 
The continuous aeration for four trains is stopped when one of the inhibit conditions is met and an alternative 
aeration strategy is selected. 
 

 Sequence 5 Continuous Aeration – Air Valve Operation with 4 MBR Trains 
Permissives (all - sequence execution begins) 

 If four membrane trains require continuous aeration at least two of Membrane Aeration Blowers BL_ -
0650-001, BL_-0650-002 and BL_-0650-003 must be in Auto. 

 Fmax mode is selected. 

 All MBR trains are in Production Mode or Standby Mode or Safe Mode Aeration.  

 
Inhibits (any - sequence execution ends) 

 At least two (2) of Membrane Aeration Blowers BL_-0650-001, BL_-0650-002 and BL_-0650-003 
are not in Auto. 

 Fopt or Foff mode is selected. 

 One of the MBR trains falls into Safe Mode Recycle or Off Mode.  

 
Opening, Steady State and Closing 

 All Membrane Aeration Control valves; FCV0650001, FCV0650003, FCV0650005 and FCV0650007 
will open once the four trains continuous aeration condition is selected (Fmax – four trains). 

 The Membrane Aeration Control valves will remain open to provide aeration to all four membrane 
trains, except for when a Flooding Sequence is called for (refer to Chapter 16).  

 Continuous aeration to four trains will continue until an alternative aeration mode is selected 

 

 Sequence 6 – Continuous Aeration – Blower Operation with 3 MBR Trains and 2 or 3 Blowers 
Permissives (all - sequence execution begins) 

 Two or three of Membrane Aeration Blowers BL_-0650-001 or BL_-0650-002 or BL_-0650-003 are 
in Auto. 

 Fmax is selected. 

 Three MBR trains are in Production Mode or Standby Mode or Safe Mode Aeration.  

 
Inhibits (any - sequence execution ends) 

 Only one of Membrane Aeration Blowers BL_-0650-001, BL_-0650-002 and BL_-0650-003 is in 
Auto. 

 Fopt or Foff mode is selected. 
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 Any number other than three MBR trains are in Production Mode or Standby Mode or Safe Mode 
Aeration. 

 
Starting 
The duty blower starts as long as FCV0650001 or FCV0650003 or FCV0650005 or FCV0650007 is fully 
opened.  When the duty blower is running, the assist blower starts.  
 
Steady State 
The speed output (OP) of the duty and assist blowers is set to 34Hz to achieve the 2385 Nm 3/hr required. . 
 
Stopping 
The continuous aeration for three trains is stopped when one of the inhibit conditions is met and an alternative 
aeration strategy is selected. 
 

 Sequence 7 – Continuous Aeration – Air Valve Operation with 3 MBR Trains and 2 or 3 Blowers 
Permissives (all - sequence execution begins) 

 Two or three of Membrane Aeration Blowers BL_-0650-001 or BL_-0650-002 or BL_-0650-003 are 
in Auto. 

 Fmax mode is selected. 

 Three MBR trains are in Production Mode or Standby Mode or Safe Mode Aeration.  

 
Inhibits (any - sequence execution ends) 

 Only one of Membrane Aeration Blowers BL_-0650-001, BL_-0650-002 and BL_-0650-003 is in 
Auto. 

 Fopt or Foff mode is selected 

 Any number other than three MBR trains are in Production Mode or Standby Mode or Safe Mode 
Aeration. 

 
Opening, Steady State and Closing 

 Three of Membrane Aeration Control valves; FCV0650001, FCV0650003, FCV0650005 and 
FCV0650007 will open according to the three trains in Production Mode, Standby Mode or Safe 
Mode Aeration. 

 The Membrane Aeration Control valves will remain open to provide aeration to the three membrane 
trains, except for when a Flooding Sequence is called for (refer to Chapter 16).  

 Continuous aeration to the three trains will continue until an alternative aeration mode is selected  
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 Sequence 8 - Continuous Aeration – Blower Operation with 2 MBR Trains 
Permissives (all - sequence execution begins) 

 Membrane Aeration Blowers BL_-0650-001 or BL_-0650-002 or BL_-0650-003 is in Auto. 

 Fopt is selected or Fmax is selected or Foff is selected and Foff Aeration On timer is timing.  

 Two MBR trains are in Production Mode or Standby Mode or Safe Mode Aeration. 

Inhibits (any - sequence execution ends) 

 Membrane Aeration Blowers BL_-0650-001 and BL_-0650-002 and BL_-0650-003 are not in Auto. 

 Foff is selected and Foff Aeration Off timer is timing.  

 Any number other than two MBR trains are in Production Mode or Standby Mode or Safe Mode 
Aeration. 

 
Starting 
The duty blower starts as long as FCV0650001 or FCV0650003 or FCV0650005 or FCV0650007 is fully 
opened. 
 
Steady State 
The speed output (OP) of the duty blower is set to 45Hz to provide the  required 1590 Nm3/hr of aeration. Note: 
Continuous aeration is the only mode available for two trains in Production Mode or Standby Mode or Safe 
Mode Aeration (intermittent aeration not possible).  
 
Stopping 
The continuous aeration for two trains is stopped when one of the inhibit conditions is met and an alternative 
aeration strategy is selected. 
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 Sequence 9 Continuous Aeration – Air Valve Operation with 2 MBR Trains 
Permissives (all - sequence execution begins) 

 Membrane Aeration Blower BL_-0650-001 or BL_-0650-002 or BL_-0650-003 is in Auto. 

 Fopt is selected or Fmax is selected or Foff is selected and Foff Aeration On timer is timing.  

 Two MBR trains are in Production Mode or Standby Mode or Safe Mode Aeration.  

Inhibits (any - sequence execution ends) 

 MBR membrane blowers BL_-0650-001 and BL_-0650-002 and BL_-0650-003 are not in Auto. 

 Foff is selected and Foff Aeration Off timer is timing.  

 Any number other than two MBR trains are in Production Mode or Standby Mode or Safe Mode 
Aeration. 

Opening, Steady State and Closing 

 Two of Membrane Aeration Control valves; FCV0650001, FCV0650003, FCV0650005 and 
FCV0650007 will open according to the two trains in Production Mode, Standby Mode or Safe Mode 
Aeration. 

 The Membrane Aeration Control valves will remain open to provide aeration to the two membrane 
trains, except for when a Flooding Sequence is called for (refer to Chapter 16).  

 Continuous aeration to the two trains will continue until an alternative aeration mode is selected  

 

 Sequence 10 Continuous Aeration – Blower Operation with 1 MBR Train 
Permissives (all - sequence execution begins) 

 Membrane Aeration Blowers BL_-0650-001 or BL_-0650-002 or BL_-0650-003 is in Auto. 

 Fopt is selected or Fmax is selected or Foff is selected and Foff Aeration On timer is timing.  

 One MBR train is in Production Mode or Standby Mode or Safe Mode Aeration.  

Inhibits (any - sequence execution ends) 

 Membrane Aeration Blowers BL_-0650-001 and BL_-0650-002 and BL_-0650-003 are not in Auto. 

 Foff is selected and Foff Aeration Off timer is timing. 

 Any number other than one MBR train is in Production Mode or Standby Mode or Safe Mode 
Aeration. 

Starting 
The duty blower starts as long as FCV0650001 or FCV0650003 or FCV0650005 or FCV0650007 is fully 
opened. 
Steady State 
The speed output (OP) of the duty blower is set to 22 Hz to provide the required 795 Nm3/hr of aeration. Note: 
Continuous aeration is the only mode available for a single train in Production Mode or Standby Mode or Safe 
Mode Aeration (intermittent aeration not possible).  
Stopping 
The continuous aeration for a single train is stopped when one of the inhibit conditions is met and an alternative 
aeration strategy is selected. 

ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 135 of 2338



 
AM General Document Template (Numbering) 

 

Doc Id: TEM36 Active Date: 05/03/2010 Urban Utilities Confidential  
Printed: 17/05/11 Owner: Brendan Page 134 of 157 
Note: Printed copies of this document should be verified for currency against the published electronic copy. 

 

 

 Sequence 11 Continuous Aeration – Air Valve Operation with 1 MBR Train 
Permissives (all - sequence execution begins) 

 Membrane Aeration Blowers BL_-0650-001 or BL_-0650-002 or BL_-0650-003 is in Auto. 

 Fopt is selected or Fmax is selected or Foff is selected.  

 One MBR train is in Production Mode or Standby Mode or Safe Mode Aeration.  

 
Inhibits (any - sequence execution ends) 

 Membrane Aeration Blowers BL_-0650-001 and BL_-0650-002 and BL_-0650-003 are not in Auto. 

 None, one, two or four MBR trains are in Safe Mode Recycle or Off Mode.  

 Note: There is no condition for stopping aeration to a single membrane train in Foff mo de – aeration 
is continuous (i.e. no Foff Aeration Off time). 

 
Opening, Steady State and Closing 

 One of Membrane Aeration Control Valves; FCV0650001, FCV0650003, FCV0650005 and 
FCV0650007 will open according to the selected train in Production Mode, Standb y Mode or Safe 
Mode Aeration. 

 The Membrane Aeration Control Valve will remain open to provide aeration to the selected 
membrane train. Flooding Sequence (refer to Chapter 16) will not be called for with only a single 
train in operation. 

 Continuous aeration to the selected train will continue until an alternative aeration mode is selected  

 

 Process Alarms 
BL_-0650-001 and BL_-0650-002 and BL_-0650-003 are not in Auto. 
 

 Process Calculations 
Membrane Air Volume Today [Nm3] = FE0650001 [Nm3/h] / 360 totalised every 10 seconds for 24h. 
Membrane Air Volume Yesterday [Nm3] = Membrane Air Volume Today [Nm3] saved from the previous day. 
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 Process And Operation Feedback 
Description Units Minimum Maximum Preset 
Instantaneous Membrane  Airflow rate  
(FE0650001) 

Nm3/hr 0 6,500 - 

Air Volume Today Nm3 0 160,000 - 
Air Volume Yesterday Nm3 0 160,000 - 
     
Foff Aeration Off Time Elapsed Time min 0 60 25 
Foff Aeration On Time Elapsed Time min 0 60 5 

 

 Process Trends 
Description Trigger 
Instantaneous Membrane  Airflow 
Rate  (FE0650001) 

- 

Air Volume Today - 
 

 Displays 
Mimics: MBR Blowers. 
Sequence Popups: MBR Membrane Aeration. 
Trends: MBR Membrane Aeration. 
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1.1.5.4. MBR Membrane Flooding 

 Documents and Drawings 

 P&ID 7I07-I-DWG-5009 

 

 Process Objectives 

 To keep the air outlet holes at the base of each hollow fibre bundle free of air -dried sludge. 

 

 Automated Equipment 
Flood Valves FCVO650002, FCV0650003, FCVO650006 and FCV0650008 are located on lines to the MBR 
membrane tanks that tee off the outlet lines of air valves FCV0650001, FCV0650003, FCV0650005 and 
FCV0650007 respectively, They are opened periodically to flood the membrane air distribution channels with 
mixed liquor. 
The valves are butterfly-type. The actuators are standard non-modulating type with local, remote manual and 
auto control modes. They spring closed if compressed air is lost as they are not critical for operation but would 
preclude operation if left open. 
Air valves FCV0650001, FCV0650003, FCVO650005 and FCV0650007 are located on lines to the MBR 
membrane tanks that tee off the common outlet line of the MBR membrane blowers. They are opened or closed 
depending on MBR mode and air flow rate required. 
The valves are butterfly type. The actuators are standard non-modulating type with local, remote manual and 
auto control modes. They spring open if compressed air is lost as they are critical for operation in the open 
position. 
 

 Local Operation 

 FCV0650002, FCV0650003, FCV0650006 and FCVO650008: standard, 

 FCV0650001, FCV0650003, FCV0650005 and FCVO650007: standard.  

 

 Remote Manual Operation 

 FCV0650002, FCV0650003, FCV0650006 and FCV0650008: standard,  

 FCV0650001, FCV0650003, FCV0650005 and FCV0650007: standard.  
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 Auto Operation 

 Operator Selections and Setpoints 
Description Units Minimum Maximum Preset 

Normal Flood Frequency - 1 10 1 
Normal Flood Duration s 5 30 10 
     
Power Flood Frequency - 1 10 5 
Power Flood Duration s 20 30 15 
 

 Sequence 1- Intermittent Aeration Normal Flooding 
Permissives (all - sequence execution begins) 

 Flooding Valve FCVO650002/4/6/8 is in Auto. 

 Cycle count > or = Normal Flood Frequency 

 Membrane Aeration Switching Valve FCV0650001 /3/5/7 is in Auto . 
Inhibits (any - sequence execution ends) 

 Flooding Valve FCVO650002/4/6/8 is not in Auto. 

 Membrane Aeration Switching Valve FCV0650001 /3/5/7 is not in Auto 
Opening, Steady State and Closing 

 Normal flood sequences occur autonomously when intermittent aeration cycling is occurring (in 
Production Mode or Standby Mode). When a Normal Flood Sequence occurs the event is recorded 
(one Aeration Cycle = one Normal Flood Sequence).  When the number of events is > or = Power 
Flood Frequency, the Flood Control Valve FCV065000X opens during the flood event as follows:  

 When Membrane Aeration Control Valve FCV065000X goes from opened to fully closed (ie 
activation of the closed limit switch), Flood Control Valve FCV065000X opens.  

 When the Flood Control Valve FCV065000X goes from fully closed to opened (i.e. activation of open 
limit switch) the Power Flood Duration timer (xxx sec) starts to time.  

 When the elapsed time is > or = Power Flood Duration, flood valve aeration switching valve 
FCV065000X closes. 

 When flood valve aeration switching valve FCV065000X goes from opened to fully closed (i.e. 
activation of the closed limit switch), Membrane Aeration Control Valve FCV065000X opens. 

 The Normal Flood Sequence counter resets. 
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 Sequence 2 - Intermittent Aeration Power Flooding 
Permissives (all - sequence execution begins) 

 Flooding Valve FCV0650002/4/6/8 is in Auto. 

 Cycle count > or = Power Flood Frequency 

 Membrane Aeration Switching Valve FCV0650001/3/5/7 is in Auto. 
Inhibits (any - sequence execution ends) 

 Flooding Valve FCV0650002/4/6/8 is not in Auto. 

 Membrane Aeration Switching Valve FCV0650001 /3/5/7 is not in Auto  

 
Opening, Steady State and Closing 

 During Continuous aeration (Fmax) the Aeration Cycle Timer is disabled. Therefore, the flooding 
sequence during continuous aeration is controlled off the Main Cycle Timer (MCT) which controls 
the forward and backwashing cycles of the membranes (described in Section 14).  

 Back-flushes are staggered on a time basis using MCT and each MBR train has scheduled back -flush 
start times.  The MCT and start times are used to schedule flooding for each MBR train during 
continuous aeration. The flooding timers start from count back from the start of backflushing: 

 Fmax Flow MBR Train X Flood Start [s] = Fmax Flow MBR Train X Back-flush Start [s] – Normal 
Flood Duration [s] – 5 [s]. 

 In Production Mode, MBR Permeate Pump P_-0650-00X operates in reverse for 10-30s every 5-8 
minutes.  Every time MBR permeate pump P_-0650-00X goes from stopped to running in reverse, an 
MCT cycle is recorded.   

 If MBR Permeate Pump P_-0660-00X is Fmax Flow cycling, when Fmax Flow MCT elapsed time = 
Fmax Flow MBR Train X Flood Start and the number of events is > or = Normal Flood Frequency, 
Membrane Aeration Control Valve FCV065000X closes.   

 When Membrane Aeration Control Valve FCV065000X goes from opened to fully closed (i.e. 
activation of the closed limit switch), Flood Control Valve FCV065000X opens.  

 When Flood Control Valve FCV065000X goes from fully closed to opened (ie de-activation of the 
closed limit switch) a timer starts to time. 

 When the elapsed time is > or = Normal Flood Duration, Flood Control Valve FCV065000X closes.  

 When Flood Control Valve FCV065000X goes from opened to fully closed (i.e. activation of the 
closed limit switch), Membrane Aeration Control Valve FCV065000X opens.  

 The MCT cycle counter resets. 
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 Sequence 3 - Continuous Aeration Power Flooding 
Permissives (all - sequence execution begins) 

 Membrane Aeration Switching Valve FCVO6500OX is in Auto.  

 Cycle count > or = Power Flood Frequency 

 Flood Valve FCVO6500OX is in Auto. 
Inhibits (any - sequence execution ends) 

 Membrane Aeration Switching Valve FCVO6500OX is not in Auto.  

 Flood Valve FCVO65000X is not in Auto. 

 
Opening, Steady State, Closing 
Every time Flood Control Valve FCV065000X goes from closed to fully opened during a normal flood (ie 
activation of the opened limit switch) the event is recorded.  When the number of events is > or = Power Flood 
Frequency, Normal Flood Duration is ignored and Power Flood Duration (xxx sec) is used as the timer setpoint.  
The timer starts to time. 
Back-flushes are staggered on a time basis using MCT and each MBR train has scheduled back -flush start 
times.  The MCT and start times are used to schedule flooding for each MBR train during continuous aeration. 
The flooding timers start from count back from the start of backflushing:  
Fmax Flow MBR Train X Flood Start [s] = Fmax Flow MBR Train X Back-flush Start [s] – Normal Flood 
Duration [s] – 5 [s]. 
In Production Mode, MBR Permeate Pump P_-0650-00X operates in reverse for 10-30s every 5-8 minutes.  
Every time MBR permeate pump P_-0650-00X goes from stopped to running in reverse, an MCT cycle is 
recorded.   
If MBR Permeate Pump P_-0660-00X is Fmax Flow cycling, when Fmax Flow MCT elapsed time = Fmax Flow 
MBR Train X Flood Start and the number of Normal Flood Cycle events is > or = Power Flood Frequency, 
Membrane Aeration Control Valve FCV065000X closes.   
When Membrane Aeration Control Valve FCV065000X goes from opened to fully closed (i.e. activation of the 
closed limit switch), Flood Control Valve FCV065000X opens.  
When Flood Control Valve FCV065000X goes from fully closed to opened (ie de -activation of the closed limit 
switch) a timer starts to time. 
When the elapsed time is > or = Power Flood Duration, Flood Control Valve FCV065000X closes.  
When Flood Control Valve FCV065000X goes from opened to fully closed (i.e. activation of the closed limit 
switch), Membrane Aeration Control Valve FCV065000X opens. 
The Normal Flood Sequence counter resets. 
 

 Process Alarms 

 Flood valve (FCV06500OX) Fault 

 Aeration Switching Valve (FCV06500OX) Fault 

 

 Process Calculations 
Flood timer start: Fmax Flow MBR Train X Flood Start [s] = Fmax Flow MBR Train X Back-flush Start [s] – 
Normal Flood Duration [s] – 5 [s]. 
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 Process And Operation Feedback 
Description Units Minimum Maximum Preset 

Number of cycles until next Normal Flood n 0 10 5 
Number of cycles until next Power Flood n 0 10 5 

 

 Displays 

 Mimics: MBR Trains. 

 Sequence Popups: Flooding, De-aerating and Ventilating. 

 

 Notes 
Power Flood Duration is clamped to a maximum of 30s and 5s is allocated for valve cycling.  Longer durations 
restrict MCT range and flexibility.  These values match MCT rule: 
Fmax Flow MBR Train 1 Back-flush Start [s] - Fmax MBR Train 1 Permeating Start Part A [s] must be > or = 
35 to allow time for MBR Train 1 membrane flooding (including valve cycling x 4).  
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1.1.5.5. MBR Membrane Cleaning 
Cleaning MBR Membranes 
 Process Objectives 
To remove organic and / or inorganic compounds from the MBR membranes so that flux rates can be 
maintained at normal TMPs. 
 

 Hand Operated Equipment  

 Hypo 

 HV_-0671- sump. 

 

 Caustic 

 HV_-0672-001 is a diaphragm valve located on the drain line that tees  off the fill line of caustic tank 
TK_-0672-001. It is opened to drain the line. 

 HV_-0672-002 is a diaphragm valve located on the fill line of caustic tank TK_0672-001. It is opened 
for filling. 

 HV_-0672-003 is a diaphragm valve located on the drain line of caustic tank TK_-0672-001. It is 
opened to drain the tank. 

 HV_-0672-002 is a diaphragm valve located on the outlet line of caustic tank TK_-0672-001. It is 
opened during normal operation. 

 MT-0672-029 is a diaphragm valve located on the drain line that tees off the common inlet line of 
caustic dosing pumps PU_-0672-002 and PU_-0672-002. It is opened to drain the line. 

 HV_-0672-028 is a ball valve located on the calibration cylinder line that tees off the common inlet 
line of caustic dosing pumps PU_-0672-002 and PU_-0672- 002. Lt is opened to calibrate the pumps. 

 HV_-0672-005 and HV.0672-009 are ball valves located on the inlet lines of caustic dosing pumps 
PU_-0672-002 and PU-0672-002 respectively. They are opened during normal operation. 

 HV_-0672-006 and HV_-0672-010 are ball valves located on the flushing lines that tee off the inlet 
lines of caustic dosing pumps PU-0672-001 and PU_-0672- 002 respectively. They are opened to 
flush the pumps. 

 HV_-0672-007 and HV-0672-011 are ball valves located on the drain lines that tee off the outlet lines 
of caustic dosing pumps PU_-0672-001 and PU-0672- 002 respectively. They are opened to drain the 
lines. 

 HV_-0672-008 and HV_-0672-012 are ball valves located on the outlet lines of caustic dosing pumps 
PU_-0672-001 and PU_-0672-002 respectively. They are opened during normal operation.  

 HV_-0672-030 is a ball valve located on the dampening line that tees off the common outlet line of 
caustic dosing pumps PU_-0672-002 and PU_-0672-002. It is opened during normal operation. 

 HV_-0672-013 and HV_-0672-014 are ball valves located on the P10672013 line that tees off the 
common outlet line of caustic dosing pumps PU_-0672-002 and PU_-0672-002. HV_-0672-013 is 
opened during normal operation and FIV_- 0672-014 is opened to bleed the line during gauge 
replacement (HV_-0672-013 is closed). 
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 HV_-0672-025 is a ball valve located on the common outlet line of caustic dosing pumps PU_ -0672-
002 and PI_L-0672-002. Lt is opened during normal operation (but closed when not cleaning and 
HV_-0672-015 is opened). 

 HV-0672-016, HV_-0672-017, HV_-0672-018 and HV_-0672-019 are globe valves and HV_-0671-
020, HV_-0671-021, HV_-0671-022 and HV_-0671-023 are ball valves located on lines to each MBR 
permeate pump that tee off the common outlet line of caustic dosing pumps PU_-0672-001 and PU_-
0672-002. They are opened during normal operation. 

 HV_-0672-026 is a sluice valve located at the caustic bund sump. Lt is opened to drain the sump.  

 

 Citric 

 HV_-0673-001 is a ball valve located on the drain line that tees off the fill line of citric tank TK_-
0673-001. It is opened to drain the line. 

 HV-0673-002 is a ball valve located on the fill line of citric tank TK_-0673-001. It is opened for 
filling. 

 HV_-0673-002 is a ball valve located on the drain line of citric  tank TK_-0673- 001. It is opened to 
drain the tank. 

 HV_-0673-028 is a ball valve located on the outlet line of citric tank TK_-0673- 001. It is opened 
during normal operation. 

 HV_-0673-023 is a ball valve located on the calibration cylinder line that tees  off the common inlet 
line of citric dosing pumps PU_-0673-002 and PU_-0673-002. Lt is opened to calibrate the pumps. 

 HV_-0673-003 and HV-0673-007 are ball valves located on the inlet lines of citric dosing pumps 
PU_-0673-001 and PU_-0673-002 respectively. They are opened during normal operation. 

 HV_-0673-004 and HV-0673-008 are ball valves located on the flushing lines that tee off the inlet 
lines of citric dosing pumps PU_-0673-002 and PI.1.0673- 002 respectively. They are opened to flush 
the pumps. 

 HV_-0673-005 and HV_-0673-009 are ball valves located on the drain lines that tee off the outlet lines 
of citric dosing pumps PU_-0673-002 and PU_-0673-003 respectively. They are opened to drain the 
lines. 

 I-IV-0673-006 and HV-0673-010 are ball valves located on the outlet lines of citric dosing pumps 
PIL-0673-001 and PU_-0673-002 respectively. They are opened during normal operation. 

 HV_-0673-029 is a ball valve located on the dampening line that tees off the common outlet line of 
citric dosing pumps PU_-0673-002 and PU_-0673-002. It is opened during normal operation. 

 HV_-0673-011 and HV_-0673-012 are ball valves located on the PIO673011 line that tees off the 
common outlet line of citric dosing pumps PU_-0673-001 and PU_-0673-002. HV_-0673-011 is 
opened during normal operation and HV- 0673-012 is opened to bleed the line during gauge 
replacement (11V_-0673-011 is closed). 

 HV_-0673-021 is a ball valve located on the common outlet line of citric dosing pumps PU -0673-001 
and PU_-0673-002. It is opened during normal operation. 

 HV_-0673-013, HV-0673-015, HV_-0673-016 and HV-0673-017 are globe valves and HV_-0671-
018, HV_-0671-019, HV_-0671-020 and HV_-0671-021 are ball valves located on lines to each MBR 
permeate pump that tee off the 

 Common outlet line of citric closing pumps PU_-0673-001 and PU_-0673-002. They are opened 
during normal operation. 
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 I1V-0673-020 is a sluice valve located at the citric bund sump. It is opened to drain the sump 

 

 MBR Permeate Pumps 
HV_-0660-001, HV_-0660-002, HV_-0660-007, HV_-0660-008, HV_-0660-013 
HV_-0660-014, HV_-0660-019, HV_-0660-020 
HV-0660-003, HV_-0660-009, HV_-0660-015, HV-0660-021 
HV_-0660-004, HV_-0660-010, HV_-0660-016, HV_-0660-022 
HV-0660-028, HV_-0660-029, HV_-0660-030, HV-_-0660-031 
HV-0660-005, HV_-0660-011, HV_-0660-017, HV_-0660-023 
HV-0660-006, HV_-0660-012, HV_-0660-018, HV_-0660-024. 
HV_-0660-003, HV_-0660-009, HV_-0660-0015, HV_-0660-021 
HV-0660-026. 
HV-0660-027 
HV- 0660-032. 
HV-0660-033, HV-0660-034, HV-0660-035, HV-0660-036 
 

 Automated Equipment 
Hypo dosing pumps PU_-0671-002 and PU-0671-002 are located at the outlet of the hypo tank TI<-0671-001. 
They are used to pump hypo to the inlet lines of the MBR permeate pumps (outlet lines when reversing) . 
The pumps are metering type.   The motor is standard dosing type. The pumps have integrated flow monitoring 
with a low flow alarm condition. 
Hypo dosing valves FCV0671002, FCV0671003, FCVO671004 and FCV0671005 are located on lines to each 
MBR permeate pump that tee off the common outlet line of hypo dosing pumps PU_-0671-002 and PU_-0671-
002. They are used to direct hypo to each MBR train. 
The valves are ball type. The actuators are standard non-modulating pneumatic type. 
Caustic dosing pumps PU_-0672-002 and PU_-0672-002 ate located at the outlet of caustic tank TK_-0672-
001. They are used to pump caustic to the inlet lines of the MBR permeate pumps (outlet lines when reversing).  
The pumps are metering type.   The motor is standard dosing type. The pumps have integrated flow monitoring 
with a low flow alarm condition. 
Caustic dosing valves FCV0672002, FCV0672003, FCV0672003 and FCV0672005 are located on lines to each 
MBR permeate pump that tee off the common outlet line of caustic dosing pumps PU_ -0672-001 and PU_-
0672-002. They are used to direct caustic to each MBR train.  
The valves are ball type. The actuators are standard non-modulating pneumatic type. 
Citric dosing pumps PU_-0673-002 and PU_-0673-002 are located at the outlet of citric tank TK_-0673-001. 
They are used to pump citric to the inlet lines of the MBR permeate pumps (outlet lines when reversing). 
The pumps are metering type.   The motor is standard dosing type. The pumps have integrated flow monitoring 
with a low flow alarm condition. 
Citric dosing valves FCV0673002, FCVO673003, FCVO673004 and FCV0673005 are locat ed on lines to each 
MBR permeate pump that tee off the common outlet line of citric dosing pumps PU_ -0673-001 and PU_-0673-
002. They are used to direct citric to each MBR train.  
The valves are ball type. The actuators are standard non-modulating pneumatic type. 
MBR permeate pumps PU_-0660-001, PU_-0660-002, PU_-0660-003 and PU,0660-003 are located on the 
outlet lines of the MBR membranes. They are used to produce MBR permeate by drawing water through the 
membranes and to pump it to the MBR permeate tank. They are also used to pump MBR permeate back through 
the membranes (back-flush). 
The pumps are rotary lobe type. The motors are standard reversible type.  
MBR permeate valves FVO660001, FVO660003, FV0660005 and FVO660007 are located on the inlet lines of 
MBR permeate pumps PU_-066000X, They are closed during ventilation and when the MBR train is off line or 
out of service. 
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The valves are butterfly type, The actuators are standard non-modulating pneumatic type. They spring open if 
compressed air is lost as they are critical for operation. 
Aeration switching valves FVO650001, FVO650003, FV0650005 and FV0650007 are located on lines to the 
MBR membrane tanks that tee off the common outlet line of the MBR membrane blowers. They are opened or 
closed depending on MBR mode and air flow rate required. 
The valves are butterfly type. The actuators are standard non-modulating pneumatic type. They spring open if 
compressed air is lost as they are critical for operation. 
 

 Instrumentation 
Description Tag Units Min Max Offset Alarms 

Hypochlorite Tank Level LIT0671001 m 0 2.0  LL, L, H  
Hypochlorite Tank Level High LSH0671001 - - - - H 
Hypochlorite Pump 1 Flowmeter FIT0671001 L/min 0 200 - L 
Hypochlorite Pump 2 Flowmeter  FIT0671002 L/min 0 200 - L 
Hypochlorite Bund Level High  LS0671002 - - - - H 
       
Caustic Tank Level LIT0672001 m 0 2.0  LL, L, H 
Caustic Tank Level High LSH0672001 - - - - H 
Caustic Pump 1 Flowmeter  FIT0672001 L/min 0 50 - L 
Caustic Pump 2 Flowmeter  FIT0672002 L/min 0 50 - L 
Caustic Bund Level High  LS0672002 - - - - H 
       
Citric Tank Level Low LSL0673001 - - - - L  
Citric Tank Level High LSH0673001 - - - - H  
Citric Pump 1 Flowmeter  FIT0673001 L/min 0 50 - L 
Citric Pump 2 Flowmeter  FIT0673001 L/min 0 50 - L 
Citric Bund Level High  LS0673002 - - - - H 
       
Potable Supply Pressure Switch Low PS0673001 - - - - L 
Dosing Carrier Pipe Collection Pit LS0673003 - - - - H 
       
MBR Train 1 Pressure PIT0660003 kPa -100 100  L H 
MBR Train 2 Pressure PIT0660009 kPa -100 100  L H 
MBR Train 3 Pressure PIT0660015 kPa -100 100  L H 
MBR Train 4 Pressure PIT0660021 kPa -100 100  L H 
       
MBR Train 1 Flow Rate FIT0660001 L/s -50 50  L H 
MBR Train 2 Flow Rate FIT0660002 L/s -50 50  L H 
MBR Train 3 Flow Rate FIT0660003 L/s -50 50  L H 
MBR Train 4 Flow Rate FIT0660004 L/s -50 50  L H 
       
MBR Permeate Tank Level LIT0660001 m 0 2  L H 
MBR Permeate Tank Level Low LSLL0660001 - - - - L 
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 Local Operation 

 Hypochlorite Pumps PU_-0671-001 and PU_-0671-002: vendor instructions. 

 Hypochlorite Dosing Control Valves FCV0671002, FCV0671003, FCV0671004 and FCV0671005: 
standard. 

 Caustic Dosing Pumps PU_-0672-001 and PU_-0672-002: vendor instructions. 

 Caustic Dosing Control Valves FCV0672002, FCV0672003, FCV0672004 and FCV0672005: 
standard. 

 Citric Dosing Pumps PU_-0673-001 and PU_-0673-002: vendor instructions. 

 Citric Dosing Control Valves FCV0673002, FCV0673003, FCV0673004 and FCV0673005: standard.  

 Membrane Permeate Pumps PU_-0660-001, PU_-0660-002, PU_-0660-003 and PU_-0660-004: none. 

 Membrane Aeration Control Valves FCV0660001, FCV0660003, FCV0660005 and FCV0660007: 
standard. 

 Permeate Isolation Valves FCV0650001, FCV0650003, FCV0650005 and FCV0650007: standard. 

 

 Remote Manual Operation 

 Hypochlorite Pumps PU_-0671-001 and PU_-0671-002: standard 

 Hypochlorite Dosing Control Valves FCV0671002, FCV0671003, FCV0671004 and FCV0671005: 
standard. 

 Caustic Dosing Pumps PU_-0672-001 and PU_-0672-002: standard 

 Caustic Dosing Control Valves FCV0672002, FCV0672003, FCV0672004 and FCV0672005: 
standard. 

 Citric Dosing Pumps PU_-0673-001 and PU_-0673-002: standard 

 Citric Dosing Control Valves FCV0673002, FCV0673003, FCV0673004 and FCV0673005: standard.  

 Membrane Permeate Pumps PU_-0660-001, PU_-0660-002, PU_-0660-003 and PU_-0660-004: 
standard. 

 Membrane Aeration Control Valves FCV0660001, FCV0660003, FCV0660005 and FCV0660007: 
standard. 

 Permeate Isolation Valves FCV0650001, FCV0650003, FCV0650005 and FCV0650007: standard. 
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 PLC Parameters 
Description Units Min Max Preset 

Trans-membrane Pressure Low Limit kPa -100 0 -50 
Trans-membrane Pressure High Limit kPa 0 100 50 
Fmax Automated Maintenance Clean 
Suspended 

- - - - 

Foff Automated Maintenance Clean 
Suspended 

- - - - 

 

 Operator Selections and Setpoints 
Description Units Min Max Preset 

Hypochlorite Dosing Pump PU_-0671-001 
and PU_-0671-002 Capacity 

L/min 0 200 - 

Hypochlorite Dosing Pump PU_-0671-001 
and PU_-0671-002 Stroke Position 

% 0 100 - 

Caustic Dosing Pump PU_-0672-001 and 
PU_-0672-002 Capacity 

L/min 0 50 - 

Caustic Dosing Pump PU_-0672-001 and 
PU_-0672-002 Stroke Position 

% 0 100 - 

Citric Acid Dosing Pump PU_-0673-001 and 
PU_-0673-002 Capacity 

L/min 0 100 - 

Citric Acid Dosing Pump PU_-0673-001 and 
PU_-0673-002 Stroke Position 

% 0 100 - 

     
Hypochlorite Strength (Neat) %ww 10.00 20.00 12.5 
Hypochlorite SG n 1.00 1.50 1.2 
     
Caustic Strength (Neat) %ww 20.00 50.00 35 
Caustic SG n 1.00 1.50 1.25 
     
Citric Strength (Neat) %ww 20.00 50.00 30 
Citric SG n 1.00 1.50 1.2 
     
Automatic Maintenance Clean  
Settings 

    

Enable/Disable Autoclean - 0 1 1 
Cleaning Start Time (24 hr) 24 hr 0:00 23:59 12:00 
Autoclean Dose Conc. mg/L 0 2,000 150 
Dose Duration s 0 7,200 1,800 
Permeate Flow Rate L/s 0 50 7 
Permeate Purging Flow Rate L/s 0 50 7 
Permeate Purge Duration s 0 600 60 
     
Manual Maintenance Clean  
Settings 

    

Hypochlorite Prime Flow Rate L/min 0 200 125 
Caustic Prime Flow Rate L/min 0 50 20 
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Description Units Min Max Preset 
Hypochlorite/Caustic Prime Duration s 0 60 20 
Citric Prime Flow Rate L/min 0 100 80 
Citric Prime Duration s 0 60 20 
High Dose H/C Clean Hypo Dose Conc. mg/L 0 1,500 1,000 
High Dose H/C Clean Caustic Dose Conc. mg/L 0 1,000 200 
High Dose H/C Clean Perm. Flow Rate L/s 0 50 7 
High Dose H/C Clean Duration s 0 3,600 300 
Low Dose H/C Clean Hypo Dose Conc. mg/L 0 1,500 500 
Low Dose H/C Clean Caustic Dose Conc. mg/L 0 1,000    200 
Low Dose H/C Clean Perm. Flow Rate L/s 0 50 7 
Low Dose H/C Clean Duration s 0 3,600 2,700 
Hypo/Caustic Clean Soak Duration s 0 1,800 600 
H/C Clean Purge Permeate Flow Rate L/s 0 100 100 
Hypo/Caustic Clean Purge Duration s 0 1,200 300 
     
High Dose Citric Clean Dose Conc. mg/L 0 3,000 2,000 
High Dose Citric Clean Perm. Flow  Rate L/s 0 50 10 
High Dose Citric Clean Duration s 0 3,600 300 
     
Low Dose Citric Clean Dose Conc. mg/L 0 3,000 1,500 
Low Dose Citric Clean Perm. Flow Rate L/sec 0 50 7 
Low Dose Citric Clean Duration sec 0 3,600 2,700 
     
Citric Clean Soak Duration sec 0 1,800 600 
Citric Clean Purge Permeate Flow Rate L/sec 0 100 100 
Citric Clean Purge Duration sec 0 1,200 300 
     
Membrane Feed Pump Duration sec 0 1,200 600 
Restart in Production Mode or Safe Mode - 0 1 Prod 

(1). 
     
Select Hypo Clean - - - - 
Select Caustic Clean - - - - 
Select Citric Clean - - - - 
     
MBR Train 1 Start - - - - 
MBR Train 2 Start - - - - 
MBR Train 3 Start - - - - 
MBR Train 4 Start - - - - 

 

ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 149 of 2338



 
AM General Document Template (Numbering) 

 

Doc Id: TEM36 Active Date: 05/03/2010 Urban Utilities Confidential  
Printed: 17/05/11 Owner: Brendan Page 148 of 157 
Note: Printed copies of this document should be verified for currency against the published electronic copy. 

 

 

 Sequence 1- Hypo/Caustic, Hypo Only and Citric Cleans  

 Permissives (all - sequence execution begins) 

 Hypochlorite Dosing Pump PU_-0671-001 and PU_-0671-002 is in Auto. 

 Hypochlorite Dosing Valve FCV067100X is in Auto. 

 MBR Permeate Pump PU_-0660-00X is in Auto. 

 MBR Permeate Isolation Valve FCV066000X is open. 

 MBR system is not in Fmax mode or Foff mode. 

 
Inhibits (any - sequence execution ends) 

 Hypochlorite Dosing Pump PU_-0671-001 and PU_-0671-002 are not in Auto. 

 Hypochlorite Dosing Valve FCV067100X is not in Auto. 

 MBR Permeate Pump PU_-066000X is not in Auto. 

 MBR Permeate Isolation Valve FCV066000X is not opened. 

 MBR system is in Fmax mode or Foff mode (suspended clean). 

 Membrane Permeate Tank Low Level 

 
Starting / Stopping / Opening / Closing and Steady State 
A clean can be started from any MBR mode (Production, Standby, Safe Mode  
Recycle, Safe Mode Aeration or Off)  
An Automated Maintenance Clean will occur if the Enable / Disable Autoclean selection box is selected as 
“Enable”. If enabled, the Automatic Maintenance Clean will proceed, a  single train at a time (starting at train 
1), daily, at the Cleaning Start Time (xx:xx hr).  
Step 1: When the Autoclean is started, MBR Train 1 will be placed into Clean Mode and the cleaning sequence 
is started.  Note: only one MBR train can be cleaned at a time.  
Step 2: De-aeration of the hollow fibres and ventilation of the permeate manifold can enhance MBR me mbrane 
cleaning.  Prior to the cleaning sequence starting, ff the MBR train is in Production Mode, a de -aeration 
sequence is initiated and then a ventilation sequence is initiated (refer to Chapter 15:  MBR permeate flow 
sequence).  MBR Permeate Pump PU_-0660-00X finishes it’s ventilated back-flush and stops, awaiting the 
cleaning command (does not return to Production Mode cycle).  
Step 3: Membrane Feed Pump PU_-0540-00X starts for the train commencing cleaning (if not already running)  
Step 4: Membrane Aeration Control Valve FCV065000X closes for train commencing cleaning 
Step 5: Hypochlorite Dosing Control Valve FCV067100X opens for train commencing cleaning.  
Step 6: The membranes are then cleaned with hypochlorite and a relatively high flow rate of permeat e water to 
dilute the required hypochlorite concentration. 
MBR permeate pump PU_-0660-00X starts in reverse.  PID loop PU_-0660-00X  OP automatically varies in 
response to the Permeate Flow Rate setpoint. 
The duty Hypochlorite Dosing Pump (PU_-0671-001 or PU_-0671-002) starts at the required flow rate to 
achieve the Autoclean Dosing Concentration (mg/L). 
The required flow rate of hypochlorite is calculated from the Hypochlorite Autoclean Dosing Concentration 
(mg/L) and Permeate Flow Rate setpoint entered by the Operator according to the following calculation: 
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Required Rate of Hypochlorite Dosing [L/min] = (((Autoclean Dosing Concentration [mg/L] / (Hypochlorite 
Strength [% ww] / 100)) * Hypochlorite SG [number] x 106) x Permeate Flow Rate (FE066000X) [L/s]) / 60 
Generally the delivered neat concentration of hypochlorite is 12.5% (w/w) with a s.g = 1.2 kg/L  
Permeate Flow Rate (FE066000X) [L/s]: Is the reverse flow rate of permeate water required for the clean. It is 
set at a suitable flux rate (5 – 10 L/sec). 
Step 7: Once the Dose Duration timer (xxxx sec) has expired, the duty Hypochlorite Dosing Pump (PU_-0671-
001 or PU_-0671-002) stops.  
The Permeate Purge Duration timer will then begin and the Permeate Pump will continue to run at the Permeate 
Purging Flow Rate for the duration of the timer. This clears cleaning solution out of the membranes.  
Step 8: Once the Permeate Purge Duration timer has expired the Automated Maintenance Clean is completed 
for that Membrane train. The Automated Maintenance Clean will proceed onto the following Membrane train 
(return to Step 1) until all four Membrane trains have been cleaned.  
A Membrane train that has completed its clean will return to the mode selection matrix for automatic mode 
selection (i.e. Production, Standby, Safe recycle or Off Mode depending on equipment availability). Normally 
the membrane trains not being cleaned will be in Production Mode.  
An Automated Maintenance Clean start on any train will be suspended if: 
The system is operating in Fmax mode. 
The system is suspended in Foff mode 
The Automated Maintenance Cleans will be suspended until the above conditions are no longer inhibiting. 
When the above conditions are no longer inhibiting the Automated Clean will resume from the next train in the 
cleaning sequence. 
A clean that is already underway will not be stopped and will complete the cleaning and purging timers, 
regardless of the above inhibitory conditions becoming true during a clean.  
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 Sequence 2 - Operator Selected Maintenance Cleaning Hypochlorite/Caustic, Hypochlorite Only 
and Citric Cleans 

Permissives (all - sequence execution begins) 
Hypochlorite Dosing Pump PU_-0671-001 and PU_-0671-002 is in Auto if Hypo Clean selected. 
Hypochlorite Dosing Valve FCV067100X is in Auto if Hypo Clean selected.  
Caustic Dosing Pump PU_-0672-001 and PU_-0672-002 is in Auto if Caustic Clean selected. 
Caustic Dosing Valve FCV067200X is in Auto if Caustic Clean selected.  
Citric Dosing Pump PU_-0673-001 and PU_-0673-002 is in Auto if Citric Clean selected. 
Citric Dosing Valve FCV067300X is in Auto if Citric Clean selected. 
MBR Permeate Pump PU_-0660-00X is in Auto. 
MBR Permeate Valve FCV066000X is opened. 
 
Inhibits (any - sequence execution ends) 
MBR Permeate Pump PU_-066000X is not in Auto. 
Chemical Dosing Pump PU_067X-00X is not in Auto 
MBR permeate Valve FCV066000X is not opened. 
Chemical dosing Valve FCV067X00X is not opened. 
Membrane Permeate Tank Low Level 
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Starting / Stopping / Opening / Closing and Steady State 
A clean can be started from any MBR mode (Production, Standby, Safe or Off) and five (5) different cleans are 
possible: hypo, hypo/caustic, citric, hypo then citric and hypo/caustic then citric (KMS do not recommend 
cleaning with caustic only and Caustic Clean can not be selected if Hypo Clean is not already sele cted). 
Depending on the mode and clean, some permissives are ignored and some steps or sub -steps are skipped.  
When only Hypochlorite Clean is selected, hypochlorite cleaning starts providing all of the hypochlorite 
permissives are met (all caustic sub-steps are skipped).  When Hypochlorite Clean and Caustic Clean are 
selected, hypochlorite/caustic cleaning starts providing all of the hypochlorite permissives are met and all of 
the caustic permissives are met (all citric steps are skipped).  When only Citri c Clean is selected, citric cleaning 
starts providing all of the citric permissives are met (all hypo/caustic steps are skipped).  When Hypochlorite 
Clean, Caustic Clean and Citric Clean are selected, citric cleaning starts when hypo/caustic cleaning finis hes 
(consecutive cleans, hypochlorite always first). 
Step 1: When MBR Train X Start is selected, the MBR train is selected out of its MBR mode, into Clean Mode 
and a clean is started.  Note: only one MBR train can be cleaned at a time.  
Step 2: De-aeration of the hollow fibres and ventilation of the permeate manifold can enhance MBR membrane 
cleaning.  If the MBR train is in Production Mode, prior to the clean being selected, a de -aeration sequence is 
initiated and then a ventilation sequence is initiated (refer to Chapter 15:  MBR permeate flow sequence).  
MBR Permeate Pump PU_-0660-00X finishes it’s ventilated back-flush and stops, awaiting the cleaning 
command (does not return to Production Mode cycle).  
Step 3: Membrane Feed Pump PU_-0540-00X starts for the train commencing cleaning (if not already running) 
Step 4: Membrane Aeration Control Valve FCV065000X closes for train commencing cleaning  
Step 5: Hypochlorite Dosing Valve FCV067100X opens and Caustic Dosing Valve FCV067200X opens if 
Hypochlorite/Caustic clean is selected. 
Step  6:  To prime the hypochlorite lines, the Hypochlorite Dosing Pump starts at the speed required for 
Hypochlorite Prime Flow Rate (L/sec).  To prime the caustic lines, the caustic dosing pump starts at the speed 
required for Caustic Prime Flow Rate (L/sec). 
The actual flow rate of hypochlorite from PU_-0671-001 AND PU_-0671-002 and caustic from PU_-0672-001 
AND PU_-0672-002 are calculated from setpoints entered by the Operator and current pump speeds:  
Actual Flow Rate of Hypochlorite [L/min] = PU_-0671-00X Capacity [L/min] x (PU_-0671-00X Stroke 
Position [%] / 100) x (PU_-0671-001 AND PU_-0671-002 Speed [Hz] / 50). 
Actual Flow Rate of Caustic [L/min] = PU_-0672-00X Capacity [L/min] x (PU_-0672-00X Stroke Position [%] 
/ 100) x (PU_-0672-00X Speed [Hz] / 50). 
Dosing Pump (PU_-067X-00X) Capacity: After calibrating PU_-067X-00X at maximum speed (50Hz) and 
maximum stroke (100%), the Operator enters a capacity value for each pump.  
Dosing Pump (PU_-067X-00X) Stroke Position: after adjusting the stroke knob on PU_-067X-00X to an 
appropriate position, the Operator enters a stroke position value for each pump.  Flow rate varies linearly as 
stroke is adjusted. 
Dosing Pump (PU_-067X-00X) Speed: the current speed of the pump.  Speed output is mapped to speed 
feedback.  Flow rate varies linearly as speed is adjusted.  
The speed output (OP) of the Hypochlorite Dosing Pump is adjusted so that Actual Flow Rate of Hypochlorite 
= Hypochlorite Prime Flow Rate. 
The speed output (OP) of the Caustic Dosing Pump is adjusted so that Actual Flow Rate of Caustic = Caustic 
Prime Flow Rate. 
Step 7: When the Hypochlorite Dosing Pump and Caustic Dosing Pump have operated for Hypochlorite/Caustic 
Prime Duration, the lines have been primed.  To remove bound organic foula nts, the membranes are then 
cleaned with a high flow rate of permeate carry water and high concentrations of hypochlorite and caustic.  
MBR Permeate Pump PU_-0660-00X starts in reverse.  PID loop PU_-0660-00X  OP automatically varies in 
response to the SP; High Dose Hypochlorite/Caustic Clean Permeate Flow Rate and PV.  PID loop PU_-0660-
00X can not be selected to Manual.  Permeate Pump PU_-0660-00X operates at the speed determined by the 
OP. 
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The required flow rates of hypochlorite and caustic during the h igh dose hypochlorite/caustic clean are 
calculated from the concentration and flow setpoints entered by the Operator:  
High Dose Hypochlorite/Caustic Clean Required Flow Rate of Hypochlorite [L/min] = (((High Dose 
Hypo/Caustic Clean Hypo Dose Conc. [mg/L] / (Hypo Strength [%ww] / 100)) * Hypo SG [number] x 106) x 
Permeate backflush rate (FE066000X) [L/s]) / 60 
High Dose Hypochlorite/Caustic Clean Required Flow Rate of Caustic [L/min] = (((High Dose Hypo/Caustic 
Clean Caustic Dose Conc. [mg/L] / (Caustic Strength [%ww] / 100)) * Caustic SG [number] x 106) x Permeate 
backflush rate (FE066000X) [L/s]) / 60 
Generally the delivered neat concentration of hypochlorite is 12.5% (w/w) with a s.g = 1.2 kg/L  
Permeate Flow Rate (FE066000X) [L/s]: Is the reverse flow rate of permeate water required for the clean. It is 
set at a suitable flux rate (5 – 10 L/sec). 
Step 8: Once the pumps have operated for the High Dose Hypochlorite/Caustic Clean Duration, the next step is 
to treat the membranes with a low concentration of hypochlorite and caustic using a low flow rate of permeate 
carry water for the Low Dose Hypo/Caustic Clean. 
PID loop 066000X OP automatically varies in response to the SP; Low Dose Hypochlorite /Caustic Clean 
Permeate Flow Rate and PV.  PID loop 066000X  can not be selected to Manual.  Permeate Pump PU_-0660-
001 operates at the speed determined by the OP. 
The speed output (OP) of the pumps are adjusted as in step 7 so that Actual Flow Rate of Hypochlorite = Low 
Dose Hypochlorite/Caustic Clean Required Flow Rate of Hypochlorite and Actual Flow Rate of Caustic = Low 
Dose Hypochlorite/Caustic Clean Required Flow Rate of Caustic using the low dose setpoints entered by the 
Operator: 
Low Dose Hypochlorite/Caustic Clean Required Flow Rate of Hypochlorite [L/min] -> Low Dose Hypochlorite 
/Caustic Clean Hypochlorite Dose Conc. [mg/L]. 
Low Dose Hypochlorite /Caustic Clean Required Flow Rate of Caustic [L/min] -> Low Dose Hypochlorite 
/Caustic Clean Caustic Dose Conc. [mg/L]. 
Step 9: Once the pumps have operated for Low Dose Hypochlorite /Caustic Clean Duration, the membranes 
and surrounding water have been infused with low concentrations of hypo and caustic.  To remove remaining 
organic foulants, the membranes are then left to soak for the Hypochlorite /Caustic Clean Soak Duration . 
The Hypochlorite Dosing Pump stops and the Caustic Dosing Pump stops.  Hypochlorite Dosing Valve 
FCV067100X and Caustic Dosing Valve FCV067200X then close.  
MBR permeate pump PU_-0660-00X stops. 
Step 10 Once the membranes have soaked for the Hypochlorite/Caustic Clean Soak Duration, the membranes 
are then backflushed for the Hypochlorite/Caustic Clean Purge Duration (xxx sec) at the Hypochlorite /Caustic 
Clean Purge Permeate Flow Rate (L/sec). This purges residual cleaning solution out of the memb rane and into 
the mixed liquor where it is neutralised.  
MBR permeate pump PU_-0660-00X starts in reverse.  PID loop 0660-00X  OP automatically varies in 
response to the SP; Hypochlorite /Caustic Clean Purge Permeate Flow Rate and PV.  PID loop 0660-00X can 
not be selected to Manual.  0660-00X operates at the speed determined by the OP. 
Step 11: When the membranes have purged for Hypochlorite /Caustic Clean Purge Duration, residual hypo and 
caustic has been removed and the Hypochlorite/caustic clean is fini shed. 
MBR Permeate Pump PU_-0660-00X  stops. 
Step 12:  If the Citric Acid Cleaning Sequence is not selected, the membrane train will revert back to 
Production Mode operation as the Hypochlorite/Caustic Cleaning Sequence has been completed (Sequence 
proceeds to Step 19). If Citric Acid Cleaning is selected, Citric Acid Cleaning Sequence will follow and Citric 
dosing valve FCV0673-00X opens. 
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 Step 13: To prime the citric lines, the Citric Dosing Pump starts at the speed required for Citric Prime Flow 
Rate. 
The actual flow rate of citric from Citric Dosing Pump PU_-0673-001 or PU_-0673-002 is calculated from 
setpoints entered by the Operator and current pump speed: 
Actual Flow Rate of Citric [L/min] = PU_-0673-00X Capacity [L/min] x (PU_-0673-00X Stroke Position [%] / 
100) x (PU_-0673-00X Speed [Hz] / 50). 
PU_-0673-001 or PU_-0673-002 Capacity: after calibrating PU_-0673-001 and PU_-0673-002 at maximum 
speed (50Hz) and maximum stroke (100%), the Operator enters a capacity value for the pump.  
PU_-0673-001 or PU_-0673-002 Stroke Position: after adjusting the stroke knob on PU_-0673-001 and PU_-
0673-002 to an appropriate position, the Operator enters a stroke position value for the pump.  Flow rate varies 
linearly as stroke is adjusted. 
PU_-0673-001 or PU_-0673-002 Speed: The current speed of the pump.  Speed output is mapped to speed 
feedback.  Flow rate varies linearly as speed is adjusted.  
The speed output (OP) of the citric pump is adjusted so that Actual Flow Rate of Citric = Citric Prime Flow 
Rate (L/min).   
Step 14: When the duty citric pump has operated for Citric Prime Duration, the lines have been primed.  To 
remove bound inorganic foulants, the membranes are then cleaned with a high flow rate of permeate carry 
water and a high concentration of citric: - High Dose Citric Clean Dose. 
MBR Permeate Pump PU_-0660-00X starts in reverse.  PID loop 0660-00X  OP automatically varies in 
response to the SP; High Dose Citric Clean Permeate Flow Rate and PV.  PID loop 0660-00X  can not be 
selected to Manual.  MBR permeate pump PU_-0660-00X  operates at the speed determined by the OP. 
The required flow rate of citric during the High Dose Citric Clean is calculated from setpoints entered by the 
Operator: 
High Dose Citric Clean Required Flow Rate of Citric [L/min] = (((High Dose Citric Clean Dose Conc. [mg/L]  
/ (Citric Strength [%ww] / 100)) * Citric SG [number] x 106) x Permeate backflush rate (FE066000X) [L/s]) / 
60 
Citric Strength [%ww]: Various citric solutions can be batched.  Generally 30–50% ww C6H8O7. 
Citric SG: the SG of batched citric solution.  50% ww = 1.17 kg/L 
Permeate backflush rate (FE066000X) [L/s]: the reverse flow rate of permeate carry water needed for a high 
dose citric clean (as recommended by KMS).   
The actual flow rate of citric from Citric Acid Dosing Pump PU_-0673-001 or PU_-0673-002 is also calculated, 
as in step 13. 
The speed output (OP) of the pump is adjusted so that Actual Flow Rate of Citric = High Dose Citric Clean 
Required Flow Rate of Citric.  Note: OP adjustments may occur during a clean ( eg if the Operator changes the 
dose rate setpoint). 
Step 15: Once the pump has operated for High Dose Citric Clean Duration, the membranes are then infused 
with a low concentration of citric using a low flow rate of permeate carry water for the Low Flow Rate Citric 
Acid Clean. 
PID loop 066000X OP automatically varies in response to the SP; Low Dose Citric Clean Permeate Flow Rate 
and PV.  PID loop 066000X can not be selected to Manual.  P_-0660-00X operates at the speed determined by 
the OP. 
The speed output (OP) of the pump is adjusted as in step 14 so that Actual Flow Rate of Citric = Low Dose 
Citric Clean Required Flow Rate of Citric using the low dose setpoints entered by the Operator:  
Low Dose Citric Clean Required Flow Rate of Citric [L/min] -> Low Dose Citric Clean Dose Conc. [mg/L]. 
Step 16: Once the pumps have operated for Low Dose Citric Acid Clean Duration, the membranes and 
surrounding water have been infused with low concentrations of citric acid.  To remove remaining inorganic 
foulants, the membranes are then left to soak for the Citric Acid Clean Soak Duration.  
The Citric Dosing Pump stops.  Citric Dosing Valve FCV067300X closes.  
MBR Permeate Pump PU_- 066000X stops. 
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Step 17: Once the membranes have soaked for the Citric Acid Clean Soak Duration, the membranes are then 
backflushed for the Citric Acid Clean Purge Duration (xxx sec) at the Citric Acid Clean Purge Permeate Flow 
Rate (L/sec). This purges residual cleaning solution out of the membrane and into the mixed liquor where it is 
neutralised. 
MBR Permeate Pump PU_-0660-00X starts in reverse.  PID loop 0660-00X  OP automatically varies in 
response to the SP; Citric Clean Purge Permeate Flow Rate and PV.  PID loop 0660-00X can not be selected to 
Manual.  PU_-066000X  operates at the speed determined by the OP. 
Step 18: When the membranes have purged for Citric Clean Purge Duration, residual citric has been removed 
and the citric clean is finished. 
MBR permeate pump PU_-0660-00X stops. 
Step 19: Membrane Feed Pump PU_-0540-001 starts so recycled mixed liquor can carry residual chemicals in 
the membrane tank away from the membranes, to the bioreactor tank.   
Step 20: When mixed liquor has recycled for Membrane Feed Pump Duration (xx sec), residual chemicals in 
the membrane tank have been carried away from the membranes to the bioreactor tank and the clean is finished.  
When MBR train X has finished a clean, Safe Mode or Production Mode is automatically started depending on 
which mode is selected to start after a clean (tick-box).  
 

 Interlocks Defaults and Forces 
If LE0671001 detects Hypochlorite Tank TK_-0671-001 level is low or low low: PU_-0671-001 AND PU_-
0671-002 critical interlock is activated. 
If LE0671001 faults: its value is forced low and PU_-0671-001 and PU_-0671-002 will stop. 
If LSH0671001 detects Hypochlorite Tank TK_-0671-001 level is high, the 3 phase power GPO contactor will 
open and the tanker pump will be isolated. 
If FE0671001 or FE0671002 detects hypochlorite flow rate is low: PU_-0671-001 or PU_-0671-002 critical 
interlock is activated respectively. 
If LSL0673001 detects Citric Tank level is low: PU_-0673-001 and PU_-0673-002 critical interlock is 
activated. 
If LSH0673001 detects Citric Tank TK_-0673-001 level is high, the 3 phase power GPO contactor will open 
and the tanker pump will be isolated. 
If FE0673001 or FE0673002 detects citric flow rate is low: PU_-0673-001 or PU_-0673-002 critical interlock is 
activated respectively. 
If LE0672001 detects Caustic Tank level is low or low low: Caudtic dosing Pumps PU_ -0672-001 and PU_-
0672-002 critical interlock is activated. 
If LSH0672001 detects Caustic Tank level is high, the 3 phase power GPO contactor will open and the tanker 
pump will be isolated. 
If FE0672001 or FE0672002 detects caustic flow rate is low: PU_-0672-001 or PU_-0672-002 critical interlock 
is activated respectively. 
If Permeate Tank Level LE0660001 < Permeate Tank Low Level during a cleaning sequence. Permeate pump 
PU_0660-00X will stop and the cleaning sequence will fault. The membrane stream will re -enter the mode 
selection matrix (Production, Standby, Safe Mode Recycle or Off mode).  
If LSLL0660001 detects MBR permeate tank level low when PU_0660-00X is running in reverse: Permeate 
pump PU_0660-00X will stop and the cleaning sequence will fault. The membrane train will go  into Safe 
Mode. 
If Chemical Dosing Pump PU_067X00X fails during a dosing sequence the standby pump will automatically be 
selected to operate (if in Auto).  
If both Chemical Dosing Pumps (PU_067X-00X) fail the cleaning sequence will fault and the membrane stream 
will go into Safe Mode. 
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An Automated Maintenance Clean start on any train will be suspended if: 
 - The system is operating in Fmax mode. 
 - The system is suspended in Foff mode 
When the above conditions are no longer inhibiting the Automated Clean will resume from the next train in the 
cleaning sequence. 
 

 Process Alarms 
LE067X001 Chemical tank level Low Alarm (for hypochlorite  and caustic)  
LE067X001 Chemical tank level High Alarm (for hypochlorite or caustic)  
LSH067X001 Chemical tank level High Alarm (for hypochlorite or caustic) (3 phase GPO interlock) 
LSL0673001 Citric Acid tank level Low Alarm 
FE067X001/FE067X001 Chemical flow rate Low (for hypochlorite, citric and caustic). (Flowmeter integrated 
in pump) 
LS067X00X Chemical bund level High (for hypochlorite, citric or caustic) 
LE0660001 Permeate Tank Level Low 
PU_-067X-00X Chemical Dosing Pump Fault 
PU_-0660-00X Permeate Pump Fault 
FE066000X Permeate Low Flow Alarm 
 

 Process Calculations 
Chemical concentration calculation – refer to Sequences in Auto Control. 
 

 Process and Operation Feedback 
Description Units Min Max Preset 

Actual Flow Rate of Hypo L/min 0 200 - 
Hypochlorite Pump Speed % 0 100 - 
Hypochlorite Dosed Today L 0 5,000 - 
Hypochlorite Dosed Yesterday L 0 5,000 - 
     
Actual Flow Rate of Caustic L/min 0 50 - 
Caustic Pump Speed % 0 100 - 
Caustic Dosed Today L 0 5,000 - 
Caustic Dosed Yesterday L 0 5,000 - 
     
Actual Flow Rate of Citric L/min 0 100  
Citric Pump Speed % 0 100 - 
Citric Dosed Today L 0 5,000 - 
Citric Dosed Yesterday L 0 5,000 - 
     
PID Loop 066000X SP L/s 0 30 - 
PID Loop 066000X PV L/s - - - 
PID Loop 066000X OP % 0 100 - 
     
Sequence Indication (LEDs and Timers)     
Sequence Step text - - - 
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Description Units Min Max Preset 
Elapsed Step Timer sec 0 5,000 - 
Train X Clean Active LED - 0 1 - 
Hypochlorite Selected - 0 1 - 
Caustic selected - 0 1 - 
Citric acid Selected - 0 1 - 
Hypochlorite Calculated Speed % 0 100 - 
Hypochlorite Calculated Flow Rate (High Dose) L/min  0 200 - 
Hypochlorite Calculated Flow Rate (Low Dose) L/min  0 200 - 
Caustic Calculated Speed % 0 100 - 
Caustic Calculated Flow Rate (High Dose) L/min  0 50 - 
Caustic Calculated Flow Rate (Low Dose) L/min  0 50 - 
Citric Calculated Speed % 0 100 - 
Citric Calculated Flow Rate (High Dose) L/min  0 100 - 
Citric Calculated Flow Rate (Low Dose) L/min  0 100 - 
     
Idle LED - 0 1 - 
Initiating LED - 0 1 - 
Start De-aeration LED - 0 1 - 
De-aeration/Vent LED/timer sec 0 5,000 - 
Start Cleaning LED - 0 1 - 
Hypochlorite/Caustic Valve Check LED - 0 1 - 
Hypochlorite/Caustic Prime LED/timer sec 0 5,000 - 
Hypochlorite/Caustic High Dose LED/timer sec 0 5,000 - 
Hypochlorite/Caustic Low Dose LED/timer sec 0 5,000 - 
Hypochlorite/Caustic Soak LED/timer sec 0 5,000 - 
Hypochlorite/Caustic Purge LED/timer sec 0 5,000 - 
Permeate Pumps Stop LED - 0 1 - 
Inter-clean Pause LED - 0 1 - 
Citric Valve Check LED - 0 1 - 
Citric Prime LED/timer sec 0 5,000 - 
Citric High Dose LED/timer sec 0 5,000 - 
Citric Low Dose LED/timer sec 0 5,000 - 
Citric Soak LED/timer sec 0 5,000 - 
Citric Purge LED/timer sec 0 5,000 - 
     
Membrane Feed Pump Purge LED/timer sec 0 5,000 - 
Clean Completed LED - 0 1 - 
Fault indication LED - 0 1 - 
Auto Clean Status (Active/Inactive) - 0 1 - 
Restart Mode (Production/Standby) - 0 1 - 
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 Process Trends 
Description Trigger 

Actual Flow.Rate of Hypochlorite - 
Actual Flow.Rate of Caustic - 
Actual Flow.Rate. of Citric - 

 

 Displays 
Mimics: MBR Trains, Hypochlorite, Caustic and Citric Dosing Pages 
Sequence Popups: MBR Cleaning Sequence, MBR Cleaning Settings 
Trends: MBR Cleaning. 
 

 Notes 
Trans-membrane Pressure Low Limit and Trans-membrane Pressure High Limit are shared with MBR permeate 
flow sequences. These interlocks are active during cleaning to protect the membranes.  
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1.0 Blowers 
BL 0650001 
BL 0650001 
BL 0650001 

Membrane air blower No.1 
Membrane air blower No.2 
Membrane air blower No.3 
 

 
No. of Units   

Lubricant Recommended  
 
 

PDA Blower Drive side Mobil SHC 630 
PDA Blower Non Drive Mobil SHC 630 
TECO Motor – Shell Alvania R3  

Period Between Re-Lubrication 
 
PDA Blower: Blower Casing – 4000 hours  
 

 
Manufacturer:  PDA SN809  

REFER TO VENDOR'S EQUIPMENT MAINTENANCE MANUAL FOR SPECIFIC TASK DETAIL 

MAINTENANCE TASK Days Week Mth Qtr Yrly 

Inlet Air Filter Indicator Check  X    

Clean filter & indicator 1000 hours.    X  

Oil Level - Check  X    

Blower Oil Change      

First time: 200 hours      

Thereafter: 4000 hours      

200 Hour Check      

Operating limits are not exceeded.  X    

Vee-belt alignment & tension   X   

Coupling alignment & mounting bolts   X   

Taper lock screws &  motor mounting bolts tightness   X   

Blower mounting bolts are tight & drive guards   X   

Pressure relief valve operation & setting   X   

Vibration mount bolts are tight   X   

All mounting bolts are tight   X   

Continued:- 

3 

Quantity to Fill 
 7 Litre 
 6 Litre 
 80 g 

Pre-lubed 
 

YES 
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REFER TO VENDOR'S EQUIPMENT MAINTENANCE MANUAL FOR SPECIFIC TASK DETAIL 

MAINTENANCE TASK Days Week Mth Qtr Yrly 

V-Belts - Replace 8000 hours      

Filter – replace  
Drive Belts 
Main Shaft Seal  

    
3 yrs 
3 yrs 
3 yrs 

Motor      

Ensure air intake space is not blocked and is dust 
free.  X    

Check terminals are tight    X  

Ensure contactor terminals are tight    X  

Check thermal overload is mechanically OK     X  

Check 6 Monthly      

Stator Resistance      

Supply Voltage       

Check for noise.      

Clean     X 

Check Full Load Conditions     X 
Servicing: 

 Complete inspection with oil change after 200 hours 
 Yearly for three years : 

Replacement of filter cartridge(s) 
Draining & replacement of the oil. 
Replacement of the drive belts 
Replacement of the main shaft seal 

 During the 3rd year, replace pulleys before 24,000 hours of operation. 
Servicing Plan 

Interval in Service 
hours 

Accessories Transmission Motor/ Blower 

After 1/2 hour  Check Belt 
tension 

 

After 24 hours  Check Belt 
tension 

 

Once weekly Check fouling of 
Suction filter and 
clean

 
Check oil levels 
(mid of sight 
glass)

After 200 hours   Drain & replace 
oil In blower 
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Every 1000 hours Check that the 
Enclosure air 
vents 
are not blocked. 
Test the relief 

Check the belt 
condition. 

 

Every 4000 hours 

  

If the unit discharge 
temperature is 
greater than 120 0 
C, drain and 
replace the 
blower oil. 

After 8000 hours 

 

Check the pulleys 
for wear and 
replace the belts if 
necessary 

Drain & replace 
oil in blower 

 
initial fill Synthetic Oil Mobil SHC63O  

Blower oil level can only be checked when blower is stopped. 

Correct oil level is when oil is seen midway through sight glasses. 

Over or under filling of oil will cause severe failure of blower. 
Note: SN Series units are lubricated with oil both ends 

 
Oil Quantities in Litres For Horizontal Position 

Machine 890 
Drive 7.0 
End  

Non- Drive End 6.0 
 

Filter Recommended Service Instructions  

 remove element 
 blow off dust by directing compressed from inside to out 
 wash in warm water with a commercial detergent 
 Replace element when dry. 

Air Dirty Indicator 
Blowing units are fitted with a ''dirty filter" indicator fitted on the inlet side of the blower. This should 
be inspected minimum 160 hourly intervals for clean ambient conditions. Inspect 40 hourly intervals 
(minimum) for dirty ambient conditions. 
In any case filter must be cleaned or replaced if red "tell tale" mark on filter indicator appears. 
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2.0 Instrument  

2.1 Turbidity Analyser AIT0660026 
 
No. of Units  

 
Lubricant Recommended 

 
 
 
 

 
Period Between Re-Lubrication 

 
 
 
 

 
 

Manufacturer  ULTRATURB sc Hach 

REFER TO VENDOR'S EQUIPMENT MAINTENANCE MANUAL FOR SPECIFIC TASK DETAIL 

MAINTENANCE TASK Weekly Months 6 Months Yearly 

Clean X    

Change Wiper    X 

Replace desiccant    2 yrs 

Check Zero point   X  

Check Gradient    X 

     

 

2 

Quantity to Fill 
 

NIL 

Pre-Lubed 
 

NIL 
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3.0 Pump 

3.1 Permeate Pumps  
PU-0660-001 / 
002 / 003 / 004 

Permeate Pumps 
 

 
  No. of Units 

 
Lubricant Recommended 

 
OMALA OEL 220 TIMING GEAR 
SHELL VITREA 68 INTERMEDIATE CHAMBER 
TIVELA OIL SC320 GEARBOX 

 
Period Between Re-Lubrication 
 

2 Years TIMING GEAR 
2 Years INTERMEDIATE CHAMBER 
5000 hours GEARBOX 
 
 

 
Manufacturer  Pump BOERGER CL520 ROTARY LOBE PUMP 

REFER TO VENDOR'S EQUIPMENT MAINTENANCE MANUAL FOR SPECIFIC TASK DETAIL 

Pump : BOERGER CL520 ROTARY LOBE PUMP Lubrication  

Service Application : INTERMEDIATE CHAMBER 

Description : LUBRICANT: SHELL VITREA 68 

Frequency Change : EVERY 2 YEARS OR 10,000 HOURS OF OPERATION 

Quantity Per Charge : APPROX. 1 LITRE 

Service Application : GEARBOX 

Gearbox : BONFIGLIOLI C512 P3.3 P160 B3 GEARBOX Lubrication Description 
OIL SHELL TIVELA OIL SC320 

Frequency Change : EVERY 5,000 HOURS OF OPERATION 

Quantity Per Charge : APPROX. 3.1 LITRES 

 

4 

Quantity to Fill 
APPROX 3.3 LITRE 
1   Litres 

3.1  Litres 

Pre-Lubed 
 

Yes 
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4.0 Chemical Tanks 
  

 
No. of Units   

Lubricant Recommended 
 
 
 

Period Between Re-Lubrication 
 
 

 
 

Manufacturer  Clark  

REFER TO VENDOR'S EQUIPMENT MAINTENANCE MANUAL FOR SPECIFIC TASK DETAIL 

MAINTENANCE TASK Yrly 

Tanks fitted with Oxidation Sample Coupon Systems, need to at minimum, be visually 
inspected every six (6) months and physical chemical / oxidation analysis performed twelve 
(12) monthly. 

Empty the tank and neutralise any remaining chemical. 

Thoroughly clean the exterior and interior of the tank; a dirty tank cannot be properly 

inspected. Examine the exterior and the interior of the tank for cracking, crazing, and brittle 

appearance. 

Pay particular attention to areas around welded fittings and connections, as well as where wall 
and floor, and wall and roof radius into one another. 

If a confined space entry is not feasible, use a bright light source to inspect the tank interior from 
the inspection hatch opening. 
An interior inspection is essential because stress cracks normally show up on the inside of a tank 
before appearing on the outside. 
Don’t forget to inspect areas of the tank that never actually come in contact with the 
chemical stored. 

Fume-emitting chemicals can cause just as much oxidation and scaling on the underside of the 
roof without actually contacting it; resulting in embrittlement of the roof. Caution must be taken 
when accessing the roof of a tank that has contained and aggressive chemical. 
Inspect fittings, flexible connection hoses, and gaskets for leaks and signs of general corrosion or 
deterioration. 

Inspect vents and fume scrubbers to ensure adequate venting for pressure and 

vacuum. Ensure end of scrubber piping is never submerged in liquid. 

Confirm that filling of the tank from tanker trucks is not causing over pressurisation leading 
to ‘ballooning” of the tank. 
Confirm secondary containment is appropriate for chemical stored, adequate in size, and in good 
repair. 

X 

 

2 

Quantity to Fill 
Nil 

Pre-Lubed 
NIL 
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5.0 Chemical Dosing System 

5.1 Chemical Dosing System Caustic 

PU0672001 
PU0672002 

Dosing System Caustic 
Caustic soda dosing pump No. 1 
Caustic soda dosing pump No. 2 

 
No. of Units   

Lubricant Recommended 
 
 
 

Period Between Re-Lubrication 
 
 

 
 

Manufacturer  Prominent 

REFER TO VENDOR'S EQUIPMENT MAINTENANCE MANUAL FOR SPECIFIC TASK DETAIL 
 

Equipment Operation Day Wk Mth 2 yrs 

Calibration cylinder 
Clean calibration cylinder   X  

Dosing Pumps Calibrate Pump   X  
Replace pump kit 

   X 

Strainers Check for debris / clean out   X  
Pulsation 
Damper 

Check charge indicator - if required re-
charge to 60% - 80% operating 
pressure - refer to Manufacturer's 
Data - Addendum 

  

X 

 

Unions Inspect for leaks  X   
All equipment Physically check for vibration and 

security of mounting   X  

Visual inspection for 
leaks 

 

X 
   

Check valve 
configurations 

 
 

X 
  

 

2 

Quantity to Fill 
Nil 

Pre-Lubed 
NIL 
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5.2 Chemical Dosing System Citric 

PU0673002 
PU0673003 

Dosing System Citric 
Citric dosing pump (Duty) 
Citric dosing pump (Standby) 

 
No. of Units   

Lubricant Recommended 
 
 
 

Period Between Re-Lubrication 
 
 

 
 

Manufacturer  Prominent 

REFER TO VENDOR'S EQUIPMENT MAINTENANCE MANUAL FOR SPECIFIC TASK DETAIL 
 

Equipment Operation Day Wk Mth 2 yrs 

Calibration cylinder 
Clean calibration cylinder   X  

Dosing Pumps Calibrate Pump   X  
Replace pump kit 

   X 

Strainers Check for debris / clean out   X  
Pulsation 
Damper 

Check charge indicator - if required re-
charge to 60% - 80% operating 
pressure - refer to Manufacturer's 
Data - Addendum 

  

X 

 

Unions Inspect for leaks  X   
All equipment Physically check for vibration and 

security of mounting   X  

Visual inspection for 
leaks 

 

X 
   

Check valve 
configurations 

 
 

X 
  

 

2 

Quantity to Fill 
Nil 

Pre-Lubed 
NIL 
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3. Manufacturers 
Technical Data - 

General 
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PNEUMATIC ACTUATOR EB-EW, SINGLE-ACTING

TECHNICAL DATA
Torque: 35–1368 Nm (control air pressure 6 bar)

Final position: adjustable to +/– 3°

Limit switch and solenoid
valve mounting: VDI / VDE 3845

Control pressure: min. 3 bar, max. 10 bar

Control air: clean and dry air  
at circuits � 2/min please lubricate

Temperature range: – 20/+85 °C

Valve interface: EN ISO 5211

Actuator cylinder: Aluminium, hard anodized.
Other coatings upon request.

THE ADVANTAGES
- High opening- and closing-torques caused by scotch-yoke 

construction principle

- Very good sliding charakteristic by multiple piston guide.

- Operational safety and longservice life caused by the exact machi-
ning of actuator cylinder.

FEATURES
- Maintenance-free, continious lubrication

- Suitability for valves with an angle of 90°

- Blow-proof shaft bearing

- Torques in agreement with EN ISO 5211

- Control pressure min. 2 bar, max. 10 bar

- Good visible elastic position indicator

- Function return by turning the supply plate:
Currentless - close
Currentless - open

- All elements of connection are made of stainless steel.

Possibilities of mounting and accesories are shown in chapter 4.3.

GENERAL APPLICATIONS
- Water and wastewater technology

- Shipbuilding

- Swimming pool technology

- Bulk handling

- Pneumatic conveying systems

- Chemical industry

4.2EB-EW

The series EB-EW contains single-acting pneumatic actuators in
„spring opens“ and „spring closes“ versions.
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Type

59 49
54 41
49 32
46 27
41 18

121 99
111 82
101 66
93 54
83 37

202 168
185 139
168 110
160 98
143 69

423 348
385 299
348 251
332 208
294 160

685 561
629 478
574 395
537 324
481 240

1084 993
979 842
836 639
709 373

1598 1419
1522 1307
1442 1193
1119 573

3224 2863
3070 2637
2914 2409
2258 1156

PNEUMATIC ACTUATOR EB-EW, SINGLE-ACTING

Spring moment
Md F in Nm

0° 90°
3 bar

0° 90°
4 bar

0° 90°
5 bar

0° 90°
6 bar

0° 90°
7 bar

0° 90°
EB 5

EB 6

EB 8

EB 10

EB 12

EB 265

EB 270

EB 280

17 27
22 35
27 44
30 49
35 58
44 71
35 57
45 74
55 90
63 102
73 119
90 148
48 82
65 111
82 140
90 152

107 181
131 223
107 182
145 231
182 279
198 322
236 370
290 462
185 309
241 392
296 475
333 546
389 630
482 784
211 302
316 453
422 603
459 656
527 754
385 564
461 676
541 790
678 1003
772 1128
777 1138
931 1364

1087 1592
1368 2025
1558 2277

21 11

43 21

77 43

158 83

250 126

436 345

498 233

1006 470

34 24
29 16

69 47
59 30

118 84
101 55

246 171
208 122

395 271
339 188

652 561
459 236

937 626
733 376

1890 1529
1480 759

46 36
41 28
36 19
33 14

95 73
85 56
75 40
67 28

160 126
143 97
126 68
118 56

334 259
296 210
259 162
243 119

540 416
484 333
429 250
392 179

868 777
763 626
538 263

1267 1088
1191 976
964 517

2557 2196
2403 1970
1952 1046

72 62
67 54
62 45
59 40
54 31
45 18

147 125
137 108
127 92
119 80
109 63

92 34
244 210
227 181
210 152
202 140
185 111
161 69
511 436
473 387
436 339
420 296
382 248
328 156
830 706
774 623
719 540
682 469
626 385
533 231

1299 1208
1194 1057
1088 907
1051 854
838 445

1928 1749
1852 1637
1772 1523
1635 1310
1331 705
3891 3530
3737 3304
3581 3076
3300 2643
2686 1423

ACTUATOR TORQUE (SINGLE-ACTING) EFF. AIR TORQUE IN NM AT CONTROL PRESSURE

5,00
0,20
0,58

3,00
0,15
0,26

Weight EW in kg
Closing time EW in sec.
Filling volume NL/Hub at 1 atm:

WEIGHTS, CLOSING TIME* AND AIR CONSUMPTION

25,40
0,70
2,79

26,00
<2,0

2,70

45,00
<5,0

9,00

68,00
<4,0
11,20

Type EB 5 EB 6 EB 8 EB 10 EB 12 EB 265 EB 270 EB 280

4,30
0,45
1,13

14,30
0,50
1,70

* = closing times with unthrottled air exhaust and air supply, 6 bar control pressure and 75 % load
air consumption = filling volume x control pressure

Closing times can be adjusted from 30 sec. up to 300 sec. by using the EBRO speed control block (depending on type of actuator).

Subject to change without notice.

NOTE:
FAIL CLOSE - USE LOW SPRING / HIGH AIR VALUE
FAIL OPEN - USE HIGH SPRING / LOW AIR VALUE
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PNEUMATIC ACTUATOR EB-EW, SINGLE-ACTING

0 10 20 30 40 50 60 70 80 90
Turning angle in ° ���

Ef
fe

ct
iv

e 
to

rq
ue

in
 N

m
 �

�
�

Air moment opening

Spring moment closing

Typical torque curve of a scotch-yoke actuator.

The torques shown in the diagramm are measured values. The requi-
red size of the actuator can be established by comparing the values
of the actuator with the required torque of the valve.

Especially non-lubricant media (e.g. bulk goods and dry gases) may
cause an increasement of the actuators torque. This is why we recom-
mend to cosider a safety of 12%. Choosing an actuator in critical li-
mits, please contact our engineers. We offer our service with the
Know-How of 20 years of process engineering to you.

EB 5 – EB 12 EB 265 – EB 280 SR

K

H

Ø F

J

�G/T = Depth

L

M5 x 7/9

L1

ØR

P

N M5 x 7/9
N

Type F G H H1 H2 J K L L1 L2 N P R T
Weight

[kg]

* flange accomodation F25 with intermediate flange

EB 5
EB 6
EB 8
EB 10
EB 12

EB 265
EB 270
EB 280

F04
F05
F07
F07
F10

F12/16
F12/16/25*
F12/16/25*

11
14
17
17
22

32/36
32/36/46
32/36/46

108
123
136
155
182
232
278
278

30
30
30
30
30
30
30
30

-
-
-
-
-
3
4
5

88
103
115
135
159
152
220
220

55
62
68
79
94
-
-
-

273
326
389
526
656

-
-
-

-
-
-
-
-

317
145
510

-
-
-
-
-

317
510
510

80
130
130
130
130
80

130
130

30
30
30
30
30
30
30
30

-
-
-
-
-
85

100
130

16
18
22
22
27
60
60
60

3,0
5,0
7,7

14,3
25,4
26,0
45,0
68,0

Dimensions [mm]

H1

H
H2

H1

L2

�G/T = Depth

ØF

J

P

Subject to change without notice.

 80
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27

18

18

28 3

21 D

14

21 D

2

1 8

12 D

36

38

9
10

16
13

2

21 D
15 D

21 D

15 D

4

32 D

14

41

33

33
31

7

22 D

23 D
37 D
6

39

30

30

PNEUMATIC ACTUATOR EB-EW, SINGLE-ACTING

COMPONENT PARTS

Pt.

1
2
3
4
6
7
8
9

10
12 D
13
14
15 D
16
18

Description

Actuator cylinder
Piston
End cover
End cover
Drive shaft
Yoke
Bearing sleeve
Piston bolt
Roller
Circlip
Slide segment
Slide segment
Guide band
Spacer ring
Hex. socket screw

Qty.

1
2
1
1
1
1
1
2
2
1
4
4
2
4
8

DIN

17615
1725
1725
1725
17210
30910

17210
17210
471

988
7500

Material

AI Mg Si0,5 F22
GD-AI Si9 Cu3
GD-AI Si9 Cu3
GD-AI Si9 Cu3
16 Mn Cr 5/ESP 65
Sint E 30
Polyacetal
16 Mn Cr S 5
16 Mn Cr 5
1.4122
PE-UHMW
PE-UHMW
PTFE-Compound
1.4301
1.4301

Pt.

21 D
22 D
23 D
27
28
30
31
32 D
33
36
37 D
38
39
41

Description

O-ring
O-ring
O-ring
Stroke adjusting screw
Seal nut
Stop
Valve connection plate
Shaped gasket
Hex. socket screw
Position indicator
Guide band
Pinion washer
Profile
Spring package

Qty.

4
1
1
2
2
2
1
1
2
1
1
1
1
2

DIN

ISO 1629
ISO 1629
ISO 1629
913

ISO 1629
1725
ISO 1629
912

Material

70 NBR
70 NBR
70 NBR
1.4301
St-galvanized
70 NBR
GD-AI Si9 Cu3
70 NBR
1.4301
EPDM
PTFE-Compound
Polyacetal
1.4301
1.4301

REPLACEMENT PARTS
For ordering spare parts, please state actuator size and the required
part no.

The spare parts marked with D are integrated in the standard seal
set. Every component part is - of course - available seperately.

www.ebro-armaturen.com
post@ebro-armaturen.com

03.2002   2.0   MBR

EB5 - EB12   Seperate instructions for use and maintenance are available for EB265 - EB280 

MATERIAL SPECIFICATION AND PARTS LIST

Subject to change without notice.
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3

Section 1 Specifications

Specifications are subject to change without notice.

Component Description Microprocessor-controlled measuring unit with measured value display, temperature 
display, and menu-driven system

Controller Operating 
Temperature

–20 to 60 °C (–4 to 140 °F); 95% relative humidity, non-condensing with sensor/network 
card load <7 W; –20 to 40 °C (–4 to 104 °F) with sensor /network card load <25 W

Controller Storage 
Temperature –20 to 70 °C (–4 to 158 °F); 95% relative humidity, non-condensing

Enclosure NEMA 4X/IP66 metal enclosure with a corrosion-resistant finish

Power Requirements

AC Powered sc100 model: 100–230 VAC ±10%, 50/60 Hz; Power 15 W with 7 W 
sensor/network card load, 37 W with 25 W sensor/network card load

24 VDCpowered sc100 model: 24 VDC –15%, +20%; Power 16W with 7W 
sensor/network card load, 34 W with 25 W sensor/network card load

Pollution Degree/
Installation Category II; II

Outputs Two (Analog (4–20 mA)) outputs, maximum impedance 500 ohm. Optional digital network 
connection. IrDA digital connection. 

Relays Three SPDT, user-configured contacts rated 100–230 VAC, 5 Amp resistive maximum for 
the ac powered sc100 and 24 VDC, 5A resistive maximum for the dc powered sc100. 

Controller Dimensions ½ DIN—144 x 144 x 150 mm (5.7 x 5.7 x 5.9 inches)

Controller Weight 1.6 kg (3.5 lb)

Certifications
CE approved (with all sensor types)
Listed for use in general locations to UL and CSA safety standards by ETL (with all sensor 
types)
Listed for use in Class I, Division 2 hazardous locations to FM & CSA safety standards by 
ETL (with specified sensor types, per Control Drawing 58600-78
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5

Section 2 General Information

2.1 Safety Information
Please read this entire manual before unpacking, setting up, or operating this equipment. 
Pay attention to all danger and caution statements. Failure to do so could result in serious 
injury to the operator or damage to the equipment. 

To ensure that the protection provided by this equipment is not impaired, do not use or 
install this equipment in any manner other than that specified in this manual. 

2.1.1 Use of Hazard Information

DANGER
Indicates a potentially or imminently hazardous situation which, if not avoided, 
could result in death or serious injury.

CAUTION
Indicates a potentially hazardous situation that may result in minor or moderate 
injury.

Important Note: Information the requires special emphasis. 

Note: Information that supplements points in the main text.

2.1.2 Precautionary Labels
Read all labels and tags attached to the instrument. Personal injury or damage to the 
instrument could occur if not observed

2.2 General Product Information 
The controller enclosure is NEMA4X/IP66-rated and has a corrosion-resistant finish 
designed to withstand corrosive environmental constituents such as salt spray and 
hydrogen sulfide. The controller display shows the current reading plus a secondary 
measurement such as temperature if connected to a single sensor, or two readings with 
their corresponding secondary measurement readings when two sensors are connected.

Installation instructions for the controller are presented in this manual. If a system with a 
sensor and a controller has been purchased, complete information for installation and 
operation is also presented in the sensor system manual. 

This symbol, if noted on the instrument, references the instruction manual for operation and/or safety information.

This symbol, when noted on a product enclosure or barrier, indicates that a risk of electrical shock and/or 
electrocution exists.

This symbol, if noted on the product, indicates the need for protective eye wear.

This symbol, when noted on the product, identifies the location of the connection for Protective Earth (ground).

This symbol, when noted on the product, identifies the location of a fuse or current limiting device. 
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7

Section 3 Installation

DANGER
Only qualified personnel should conduct the installation tasks described in this 
section of the manual. This equipment is suitable for use in non-hazardous 
locations or Class 1, Division 2, Groups A, B, C, D Hazardous Locations with 
specified sensors and options when installed per the Hazardous Location 
Installation Control Drawing on page 8. Always refer to the Control Drawing and 
applicable electrical code regulations for proper installation instructions. 

DANGER
Explosion hazard. Substitution of components may impair suitability for Class 1, 
Division 2. Do not replace any component unless power has been switched off 
and the area is known to be non-hazardous. 

Figure 1 Components of a Basic System

1. Controller 6. Lock washer, ¼-inch I.D. (4), Cat. No. 8H1336

2. Mounting foot for panel mounting (2), Cat. No. 1000B4F3222 7. Flat washer, ¼-inch I.D. (4), Cat. No. 8H1346

3. Bracket for panel & pipe mounting, 
Cat. No. 1000C4F3217-101

8. Pan head screws (4), M6 x 1.0 x 20 mm, 
Cat. No. 5867400

4. Gasket for panel mounting, Neoprene, 
Cat. No. 1000A4F3249-101

9. Pan head screws (4), M6 x 1.0 x 100 mm, 
Cat. No. 5867500

5. Hex nut, M6 (4), Cat. No. 5867300 10. Pan head screws (4), M6 x 1.0 x 150 mm, 
Cat. No. 5867600

Table 1 Customer-supplied Items

Item

14-AWG wire for electrical power connections in conduit or 115 or 230 V ac power cord plus a NEMA 4X-rated strain relief 

High-quality, shielded instrumentation cable for connecting the analog outputs plus a NEMA 4X-rated strain relief.

Mounting hardware for the sensor (available from the manufacturer, order separately). See the sensor manual.

Sun shield for mounting configurations where the sun strikes the front of the display.

Common hand tools

1

3

4

8

5

6

7

9

10

2

sc100
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8

Installation

Figure 2 Hazardous Location Installation Control Drawing
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9

Installation

3.1 Mechanical Installation
Install in an environment that is protected from corrosive fluids. 

3.1.1 Controller Dimension Illustrations

Figure 3 Controller Dimensions

Figure 4 Controller Mounting Dimensions

sc100

144.0 mm (5.67 inches) 150.0 mm (5.91 inches)

14
4.

0 
m

m
 (

5.
67

 in
ch

es
)

80.27 mm
(3.16 inches)

144.02 mm (5.67 inches)

80.27 mm
(3.16 inches)

144.02 mm
(5.67 inches)

72.01 mm
(2.84 inches)

72.01 mm
(2.84 inches)

40.14 mm (1.58 inches) M6 x 1.0

40.14 mm
(1.58 inches)
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10

Installation

Figure 5 Panel Mount Cut-out Dimensions

Figure 6 Conduit Hole Dimensions

133 mm (5.25 )inches

144 mm (5.67 )inches
ref only( )

135 mm
(5.31 )inches

144 mm
(5.67 )

( )
inches

ref only

67.4 mm
(2.65 )inches

72 mm
(2.835 )inches

ref only( )

66.67 mm (2.625 )inches

75 mm (2.955 )inches
(ref only)

6.35 mm (0.25 inch)

15.24 mm (0.60 inch)

28.57 mm (1.125 inches)

75.07 mm (2.955 inches)

127 mm
(5.00 inches)

150 mm
(5.91 inches)

(ref only)99.31 mm
(3.91 inches)

50.8 mm
(2.00 inches)

28.57 mm (1.125 inches)

68.96 mm (2.715 inches)

25.4 mm (1.00 inch)

25.4 mm (1.00 inch)

144 mm (5.67 inches)
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Installation

3.1.2 Mounting the Controller
Attach the controller to a rail or wall or mount it in a panel. Supplied mounting hardware is 
shown in Figure 7, Figure 8, and Figure 9.

Figure 7 Vertical or Horizontal Pipe Mounting the Controller

Figure 8 Wall Mounting the Controller

1. Controller 4. Flat washer, ¼-inch I.D. (4), Cat. No. 8H1346

2. Pipe (vertical or horizontal) 5. Hex nut, M6 (4), Cat. No. 5867300

3. Bracket, pipe mounting, Cat. No. 1000C4F3217-101 6. Pan head screw, M6 x 1.0 x 100 mm (4), Cat. No. 5867400

1. Controller 4. Pan head screw, M6 x 1.0 x 20 mm (4), Cat. No. 5867400

2. Bracket, Cat. No. 1000C4F3217-101 5. Customer-supplied hardware for wall mounting

3. Lock washer, ¼-inch I.D., Cat. No. 8H1336

3

1 2

4
5

6

3 4

2

1

5
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Figure 9 Panel Mounting the Controller

To remove the sensor connectors before inserting the controller enclosure into the panel 
cut-out:

1. Disconnect the wires at terminal block J5, see Figure 19 on page 22.

2. Loosen and remove the nut securing the sensor connector inside the enclosure. 
Remove the sensor connector and wires. Repeat step 1 and 2 for the other sensor 
connector. 

3. After the controller is in place in the panel, reinstall the sensor connectors and 
reconnect the wiring to terminal J5 as shown in Figure 19 on page 22.

1. Controller 7. Lock washer, ¼-inch I.D., (4) Cat. No. 8H1336

2. Gasket, Neoprene, panel mount, 
Cat. No. 1000A4F3249-101

8. Hex nut (4), Cat. No. 5867300

3. Panel (maximum thickness is 9.5 mm (3/8 inch)) 9. Flat washer (4), Cat. No. 8H1346

4. Mounting Foot (2), Cat. No. 1000B4F3222 10. Pan head screw, M6 x 1.0 x 150 mm (4), 
Cat. No. 5867600

5. Mounting bracket, controller, Cat. No. 1000C4F3217-101 11. It may be necessary to remove the sensor connectors. 
see procedure below.6. Pan head screw (4), Cat. No. 5867400

1 2 3

4

5

6 7

8

11

9
8

10

ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 258 of 2338



13

Installation

3.2 Wiring Safety Information
When making any wiring connections to the sc100 Controller, the following warnings and 
must be adhered to, as well as, any warnings and notes found throughout the individual 
installation sections. For more safety information refer to Safety Information on page 5.

DANGER
Always disconnect power to the instrument when any making electrical 
connections.

3.2.1 Electrostatic Discharge (ESD) Considerations 
Important Note: To minimize hazards and ESD risks, maintenance procedures not 
requiring power to the analyzer should be performed with power removed. 

Delicate internal electronic components can be damaged by static electricity, resulting in 
degraded instrument performance or eventual failure. 

The manufacturer recommends taking the following steps to prevent ESD damage to 
your instrument:

• Before touching any instrument electronic components (such as printed circuit cards 
and the components on them) discharge static electricity from your body. This can be 
accomplished by touching an earth-grounded metal surface such as the chassis of an 
instrument, or a metal conduit or pipe. 

• To reduce static build-up, avoid excessive movement. Transport static-sensitive 
components in anti-static containers or packaging.

• To discharge static electricity from your body and keep it discharged, wear a wrist 
strap connected by a wire to earth ground. 

• Handle all static-sensitive components in a static-safe area. If possible, use anti-static 
floor pads and work bench pads. 

3.3 Electrical Installation

DANGER
This equipment is suitable for use in non-hazardous locations or Class 1, Division 
2, Groups A, B, C, D Hazardous Locations with specified sensors and options when 
installed per the Hazardous Location Installation Control Drawing on page 8.
Always refer to the Control Drawing and applicable electrical code regulations for 
proper installation instructions. 

High-voltage wiring for the controller is conducted behind the high voltage barrier in the 
controller enclosure. The barrier must remain in place unless a qualified installation 
technician is installing wiring for power, alarms, or relays. See Figure 10 for barrier 
removal information. 
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Figure 10 Removing Voltage Barrier

3.3.1 Installation in Conduit
In hard-wired electrical applications, the power and safety ground service drops for the 
instrument must be 18 to 12 AWG. See Figure 11 on page 14 for strain relief and conduit 
opening sealing plug information. See section 3.3.3 on page 15 for wiring information.

3.3.2 Installation Using a Power Cord

DANGER
Use of a power cord is not acceptable in Class 1, Division 2 Hazardous Location 
Installation (see Hazardous Location Installation Control Drawing on page 8). 

A sealing-type strain relief to maintain the NEMA 4X/IP66 environmental rating and a 
power cord less than 3 meters (10 feet) in length with three 18-gauge conductors 
(including a safety ground wire) can be used, see Replacement Parts and Accessories on 
page 41. See Figure 11 on page 14 for strain relief and conduit opening sealing plug 
assembly. See section 3.3.3 on page 15 for wiring information.

Figure 11 Using the Optional Strain Relief and Conduit Plug

1. High voltage barrier 2. Unsnap the barrier latch then pull out to remove the barrier.
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3.3.3 Wiring for Power at the Controller

DANGER
Explosion hazard. Do not connect or disconnect electrical components or circuits 
to the equipment unless power has been switched off or the area is known to be 
non-hazardous.

DANGER
Do not connect AC power to a sc100 24 VDC powered model.

The sc100 can be purchased as either an 100–230 VAC powered model or a 24 VDC 
powered model. Follow the appropriate wiring instructions per the purchased model. 

Important Note: A protective earth (PE) ground connection is required by the sc100 for 
both 100–230 VAC and 24 VDC wiring applications. Failure to connect a good PE ground 
connection can result in shock hazards and poor performance due to electromagnetic 
interferences. ALWAYS connect a good PE ground to the sc100 terminal. 

The controller can be wired for line power by hard-wiring in conduit or wiring to a power 
cord. Regardless of the wire used, the connections are made at the same terminals. A 
local disconnect designed to meet local electrical code is required and must be identified 
for all types of installation. See Figure 14 and Figure 15 on page 17 for suggested local 
disconnect configurations.

1. Obtain appropriate fittings with NEMA 4X/IP66 environmental rating.

2. Loosen the screws using a phillips-head screwdriver and open the hinged controller 
cover.

3. Remove the high-voltage barrier (see Figure 10 on page 14).

4. Insert the wires through the strain relief fitting or conduit hub located in the right-rear 
access hole in the bottom of the enclosure. Tighten the strain relief if used, to secure 
the cord.

5. Properly prepare each wire (Figure 12) and insert each wire into the terminal 
according to Table 2 or Table 3. Tug gently after each insertion to ensure the 
connection is secure.

6. Seal any unused openings in the controller box with conduit opening sealing plugs.

7. Reinstall the high-voltage barrier and latch to secure.

Figure 12 Proper Wire Preparation and Insertion  

1. Strip ¼-inch of insulation. 2. Seat insulation against connector with no bare wire exposed.
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The DC power source that supplies power to the 24 VDC powered sc100 must maintain 
voltage regulation within the specified 24 VDC –15% +20% voltage limits. The DC power 
source must also provide adequate protection against surges and line transients.

Figure 13 sc100 Wiring Connections

Table 2 AC Power Wiring Information (sc100 AC powered model only)

Terminal Number Terminal Description Wire Color Code for North America Wire Color Code for Europe

1 Hot (L1) Black Brown

2 Neutral (N) White Blue

3 Protective Earth (PE) Green Green w/yellow tracer

Table 3 DC Power Wiring Information (sc100 24 VDC powered model only)

Terminal Number Terminal Description Wire Color Code for North America Wire Color Code for Europe

1 +24 V dc Red Red

2 24 V dc return Black Black

3 Protective Earth (PE) Green Green w/yellow tracer

1. J1—Network connector 8. Sensor connector

2. J2—Header for optional network interface card 9. Sensor connector

3. J5—Relay A connector 10. J6—Analog output (4–20 mA) connector

4. J6—Relay B connector 11. J5—Sensor connector for hard-wiring

5. J7—Relay C connector 12. Position for network interface card

6. Fuses (F1, F2) 13. Service port

7. J8—Power connections 14. Sensor terminator selector/service port configuration

a. AC Power connection (AC powered sc100 model only)

b. DC Power connection (24 VDC sc100 model only)
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Figure 14 Local Disconnect for Power Cord

Figure 15 Local Disconnect for Hard-wired Line Power

1. Power terminal 2. Power cord strain relief

1. Power terminal 2. Conduit strain relief
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3.4 Alarms and Relays

DANGER
Explosion hazard. Do not connect or disconnect electrical components or circuits 
to the equipment unless power has been switched off or the area is known to be 
non-hazardous.

DANGER
For Class 1, Division 2 Hazardous Location installations, refer to the Control 
Drawing (Figure 2 on page 8) for permanent connection requirements for the alarm 
relays. 

DANGER
Exposure to some chemicals may degrade the sealing properties of materials used 
in the following devices: Relays K1, K2, and K3. Periodic inspection of these 
devices is recommended to check for degradation.

The controller is equipped with three unpowered relays rated 100–230 VAC, 50/60 Hz, 
5 amp resistive maximum. See the sensor manual for relay setup details.

3.4.1 Connecting the Relays

DANGER
Relay loads must be resistive. User must externally limit current to the relays to 
5 Amps by use of a fuse or breaker. 

DANGER
Power and relay terminals are designed for only single wire termination. Do not use 
more than one wire in each terminal. 

The relay connector accepts 18–12 AWG wire (as determined by load application). Wire 
gauge less than 18 AWG is not recommended. 

The Normally Open (NO) and Common (COM) relay contacts will be connected when an 
alarm or other condition is active. The Normally Closed (NC) and Common relay contacts 
will be connected when an alarm or other condition is inactive or when power is removed 
from the controller. 

AC Line (100–230 V) Powered sc100’s
AC line powered sc100 controllers contain three relays designed for connection to AC 
MAINS circuits (i.e., voltages greater than 30V-RMS, 42.2V-PEAK or 60 V dc). Refer to 
Figure 16 for connection information. The relay wiring compartment is not designed for 
voltage connections below these levels. Relays must not be powered from the same wiring 
used to power the controller.

24 VDC Powered sc100
The 24 VDC sc100 controller contains three relays designed for connection to LOW 
voltage circuits (i.e., voltages less than 30V-RMS, 42.2V-PEAK or 60 V dc). Refer to 
Figure 16 for connection information. The wiring compartment is not designed for voltage 
connections above these levels. Relay must not be powered from the same wiring used to 
power the controller. 
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Figure 16 Alarm and Relay Connections

3.4.2 Connecting the Analog Outputs

DANGER
Explosion hazard. Do not connect or disconnect electrical components or circuits 
to the equipment unless power has been switched off or the area is known to be 
non-hazardous.

DANGER
For Class 1, Division 2 Hazardous Location installations, refer to the Control 
Drawing (Figure 2 on page 8) for permanent connection requirements for the analog 
output. 

Two isolated analog outputs (1 and 2) are provided, see Figure 17. Each output can be set 
to 0–20 or 4–20 mA, and can be assigned to represent the measured parameter or 
secondary measurement such as temperature. Make connections with twisted-pair 
shielded wire and connect the shield at the controlled component end or at the control 
loop end. Do not connect the shield at both ends of the cable. Use of non-shielded 
cable may result in radio frequency emission or susceptibility levels higher than allowed. 
Maximum loop resistance is 500 ohm. Refer to the sensor manual for output software 
setup.

Make wiring connections at the analyzer end as shown in Table 4 and Figure 17.
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Figure 17 Analog Output Connections

3.5 Connecting/Wiring the sc Sensor

DANGER
For Class 1, Division 2 Hazardous Location installations, refer to the Control 
Drawing (Figure 2 on page 8) for sensor and optional equipment connection 
requirements.

3.5.1 Connecting the sc Sensor in a Non-hazardous Location

3.5.1.1 Attaching a sc Sensor with a Quick-connect Fitting
The sensor cable is supplied with a keyed quick-connect fitting for easy attachment to the 
controller, see Figure 18. Retain the connector cap to seal the connector opening in case 
the sensor must be removed. Optional extension cables may be purchased to extend the 
sensor cable length. If the total cable length exceeds 100 m (300 ft), a termination box 
must be installed. When used with the termination box, the maximum cable length is 
1000 m (3000 ft). See the Replacement Parts section in the sensor manual for part 
number information. 

Table 4 Output Connections at Terminal Block J6
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Output 2 + 1

Output 2 – 2

Shield 3

Output 1 + 4
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Figure 18 Attaching the Sensor using the Quick-connect Fitting

3.5.1.2 Hard-wiring a sc Sensor to the Controller

1. Open the controller cover. 

2. Disconnect and remove the existing wires between the quick connect and terminal 
block J5, see Figure 19.

3. Remove the quick connect fitting and wires and install the threaded plug on the 
opening to maintain the environmental rating.

4. Strip the insulation on the cable back 1-inch. Strip ¼-inch of each individual wire end.

5. Pass the cable through conduit and a conduit hub or a strain relief fitting and an 
available access hole in the controller enclosure. Tighten the fitting.

6. Wire as shown in Table 5.

7. Close and secure the cover. 

ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 267 of 2338



22

Installation

Figure 19 Hard-wiring the sensor

3.5.2 Connecting the sc Sensor to a Controller in a Hazardous Location

DANGER
For Class 1, Division 2 Hazardous Location installations, refer to the Control 
Drawing (Figure 2 on page 8) for sensor and optional equipment connection 
requirements.

DANGER
Explosion hazard. Do not connect or disconnect electrical components or circuits 
to the equipment unless power has been switched off or the area is known to be 
non-hazardous.

3.5.2.1 Attaching a sc Sensor with a Quick-connect FItting in a Hazardous Location
The sensor cable is supplied with a keyed quick-connect fitting for easy attachment to the 
controller, see Figure 18. For hazardous locations, a connector safety lock must be 
installed. Retain the connector cap to seal the connector opening in case the sensor must 

Table 5 Wiring the Sensor at Terminal Block J5

Terminal Number Terminal Designation Wire Color

1 Data (+) Blue

2 Data (–) White

3 Service Request No Connection

4 +12 V dc Brown

5 Circuit Common Black

6 Shield Shield (grey wire in existing quick disconnect fitting)
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be removed. Optional extension cables may be purchased to extend the sensor cable 
length (up to a maximum length of 1000 m (3000 ft). 

1. Remove the connector cap from sc100 controller. Retain the connector cap to seal the 
connector opening in case the sensor must be removed. 

2. Connect the sensor connector to the plug on the sc100. 

3. Install a connector safety lock (Figure 20). Align the lock over the connector and 
squeeze the two halves together to lock. To remove the connector safety lock by 
inserting a small flat-bladed screwdriver into the locking groove. Pivot the screwdriver 
away from the groove and separate the two halves (Figure 20).

Figure 20 Installing the Connector Safety Lock

3.6 Wiring the Digital Gateway

DANGER
For Class 1, Division 2 Hazardous Location installations, refer to the Control 
Drawing (Figure 2 on page 8) for sensor and optional equipment connection 
requirements.

The digital gateway is designed to provide a digital interface to the sc100 controller (or 
other appropriate digital controller). The non-sensor end is connected to the controller as 
described in section 3.5.1 on page 20 for non-hazardous locations and section 3.5.2 on 
page 22 for hazardous locations. 

3.7 Connecting the Optional Digital Output 

DANGER
Explosion hazard. Do not connect or disconnect electrical components or circuits 
to the equipment unless power has been switched off or the area is known to be 
non-hazardous.

DANGER
For Class 1, Division 2 Hazardous Location installations refer to the Control 
Drawing (Figure 2 on page 8) for permanent connection requirements for the Digital 
Outputs. Installation of communication protocols other than those specified in the 
Control Drawing are not allowed for Class 1, Division 2 Hazardous Locations. 

38.1 mm
(1.50 inches)

38.1 mm
(1.50 inches)
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At this time, the manufacturer supports Modbus RS485, Modbus RS232, and Profibus DP 
communication protocols. The optional digital output card is installed in the location 
indicated in Figure 22 on page 25. Terminal block J1 provides user connection to the 
optional network card. The terminal connection is based on the selected network card. 
Refer to the instructions supplied with the network card for more details.

Note: The sc100/1720E system also supports the AquaTrend Network.

Surge Protection Recommendation for Profibus DP
Many industrial environments are vulnerable to power transients and lightning. Water and 
wastewater plants are frequent targets of lightning. Lightning generated fields and power 
surges can cause instrument failures at these facilities. Surge protectors limit the 
magnitude of over-voltage transients and protect equipment from damage. To be effective 
on Data lines, at a minimum, a surge protector should provide two stages of protection 
with sub-nanosecond response time. Data line surge protection should be installed on a 
Profibus DP network where it might be susceptible to lightning or transients. The purpose 
of the surge protector is to protect the equipment that it is located next to, not the 
network cable.

For the best performance/protection connect the surge protector as close as possible to 
the device to be protected and connect the device (instrument) ground connection through 
the surge protector’s ground to the local protective earth ground. Contact your local 
Profibus network component supplier for their recommendation as to which surge 
protectors may be best for your system.

Figure 21 RS232 Connection to Customer-supplied Computer 9-pin D Subminiature Connector

Table 6 Digital Output Terminal Assignments

Terminal 
Number

AquaTrend 
Network1

Modbus RS485 
2-wire

Modbus RS485 
4-wire Modbus RS232 Profibus DP

1 Network A D+ RD+ Rx A1– (out)

2 Network B D– RD– No connection B1+ (out)

3 Network A No connection TD+ Tx A2– (in)

4 Network B No connection TD– No connection B2+ (in)

5 No connection Common Common Common Common

6 No connection No connection No connection No connection No connection

7 Shield Shield Shield Shield Shield

1 The AquaTrend Network only applies to sc100/1720E systems

Common 5
9

8

7

6

Not used 4

Rx 3

Tx 2

Not used 1
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Figure 22 Network Card Position in the Controller

1. J2—Network card header 4. Mounting hole (3)

2. J2 Pin 1 5. Network card placement

3. J1 Terminal
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Section 4 Operation

4.1 Using the Keypad
The front of the controller is shown in Figure 23. The keypad consists of the eight keys 
described in Table 7.

Figure 23 Front of the Controller 

1. Instrument display 5. IrDA Port

2. BACK key 6. HOME key

3. MENU key 7. ENTER key

4. RIGHT, LEFT, UP, and DOWN keys

Table 7 Controller Key Functions/Features

Number Key Function

2 Moves back one level in the menu structure.

3 Moves to the main menu from other menus. This key is not active in menus where a selection or other 
input must be made. 

4 Navigates through the menus, changes settings, and increments and decrements digits.

6 Moves to the Main Measurement screen from any other screen. This key is not active in menus 
where a selection or other input must be made. 

7 Accepts an input value, updates, or accepts displayed menu options. 

sc100

1

2 6

5

3 7

4
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4.2 Controller Display Features
When a sensor is connected and the controller is in measurement mode, the controller 
automatically identifies the connected sensors and displays associated measurements.

The display will flash on startup, when a sensor error has occurred, when the hold outputs 
function has been activated, and when a sensor is being calibrated. An active system 
warning will cause the warning icon (a triangle with an exclamation point inside) to be 
displayed on the right side of the display. See Figure 24.

Figure 24 Display Example

4.2.1 Important Key Presses
• Press HOME then RIGHT or LEFT to display two readings when two sensors are 

connected. Continue to press RIGHT or LEFT to toggle through the available display 
options: 

• Press UP and DOWN to toggle the status bar at the bottom of the measurement display 
to display the secondary measurement (temperature) and output information. 

• When in Menu mode, an arrow may appear on the right side of the display to indicate 
that more menus are available. Press UP or DOWN (corresponding to the arrow 
direction) to display additional menus.

1. Status bar. Indicates the sensor name and status of relays. The relay 
letter is displayed when the relay is energized. 

4. Parameter

2. Main measurement 5. Warning icon area

3. Secondary measurement (if applicable) 6. Measurement units

7.00
SENSOR NAME:

pH
TEMP: 23.0°C

1

2

3

6

5

4

pH pHpH

7.00
SENSOR NAME:

TEMP: 23.0°C

7.00
SENSOR NAME:

OUTPUT1: 12.00 mA
pH 7.00

SENSOR NAME:

OUTPUT2: 12.00 mV
pHpH

SENSOR DIAG
SENSOR SETUP

TEST/MAINT

MAIN MENU

SYSTEM SETUP

OUTPUT SETUP
SYSTEM SETUP

NETWORK SETUP
RELAY SETUP

DISPLAY SETUP

DISPLAY SETUP
SYSTEM SETUP

LOG SETUP
SECURITY SETUP

CALCULATION

SECURITY SETUP
SYSTEM SETUP

CALCULATION
LOG SETUP

ERROR HOLD MODE
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4.3 System Setup

4.2.2 Software Text Abbreviations
Abbreviation Meaning Abbreviation Meaning

Adj Adjust P/F Pass/Fail

Cal Calibration Pass Password

Cont Continue Preped Prepared

Dflt Default SN Serial Number

Diag Diagnostic Std Standard

Freq Frequency Temp Temperature

Int Internal Vers Version

Meas Measurement Xfer Transfer

4.3.1 Adjusting Display Contrast
Step Select Menu Level/Instructions Confirm

1 MAIN MENU —

2 SYSTEM SETUP

3 DISPLAY SETUP

4 — ADJUST CONTRAST

5 (+0–50)

6 Main Menu or Main Measurement Screen —

4.3.2 Specifying the Displayed Language
Step Select Menu Level/Instructions Confirm

1 MAIN MENU —

2 SYSTEM SETUP

3 DISPLAY SETUP

4 LANGUAGE

5 Select the language from displayed options.

6 Main Menu or Main Measurement Screen —
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4.3.3 Setting the Time and Date
4.3.3.1 Setting the Time (24-hr format)

Step Select Menu Level/Instructions Confirm

1 MAIN MENU —

2 SYSTEM SETUP

3 DISPLAY SETUP

4 SET DATE/TIME

5 Highlight TIME

6
Select the character to edit.

Scroll to appropriate number.

7 Main Menu or Main Measurement Screen —

4.3.3.2 Setting the Date Format and Date

Step Select Menu Level/Instructions Confirm

1 MAIN MENU —

2 SYSTEM SETUP

3 DISPLAY SETUP

4 SET DATE/TIME

5 — Highlight DATE FORMAT

6 Choose the appropriate date format from the displayed options.

7 Highlight DATE

8
Select the character to edit. —

Scroll to the appropriate number.

9 Main Menu or Main Measurement Screen —
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4.4 Setting up System Security 
The passcode feature of the sc100 restricts unauthorized access to configuration and 
calibration settings. The passcode is factory set to sc100 (the five digits must be followed 
by a space to remove the trailing asterisk). The following two options are available:

Disabled: All configuration settings and calibrations can be changed. This is the default.

Enabled: Certain calibration and Test/Maint settings/operations cannot be accessed 
without the passcode. If the passcode is enabled, it may be edited (section 4.4.2). The 
passcode can include up to six digits (alpha and/or numeric and available characters). If 
the instrument is reset using the Configure/Default Setup menu selection, the passcode 
will return to the factory default. If a passcode is forgotten, obtain the Master passcode 
from the Technical Consulting Services Department, see Section 9 on page 46.

4.4.1 Setting the Passcode
Step Select Menu Level/Instructions Confirm

1 MAIN MENU —

2 SYSTEM SETUP

3 SECURITY SETUP

4 — SET PASSCODE

5 Highlight ENABLE

6 Main Menu or Main Measurement Screen —

4.4.2 Editing the Passcode
Step Select Menu Level/Instructions Confirm

1 MAIN MENU —

2 SYSTEM SETUP

3 Highlight SECURITY SETUP

4 ENTER PASSCODE

5 EDIT PASSCODE

6
EDIT PASSCODE select character (shown in brackets) —

EDIT PASSCODE move to the next character

7 Main Menu or Main Measurement Screen —
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4.5 Output Options
Refer to the System Setup on page 29 for more information on the output options menu. 
The analyzer provides two isolated analog outputs (Output 1 and Output 2).

4.5.2 Hold/Transfer Outputs
During normal measurement operation, the analog outputs can be held at the 
last measured value or transferred to a preset value. 

4.5.1 Navigating to the Output Options Menu
Step Select Menu Level/Instructions Confirm

1 MAIN MENU —

2 SYSTEM SETUP

3 OUTPUT SETUP

4 SELECT OUTPUT

5 Customize the options, refer to System Setup on page 29.

6 Main Menu or Main Measurement Screen when Output options are configured. —

4.5.2.1 Hold/Transfer Outputs until Release

Step Select Menu Level/Instructions Confirm

1 MAIN MENU —

2 TEST/MAINT

3 HOLD OUTPUTS

4 SET OUTMODE

5 Select HOLD OUTPUTS or XFER OUTPUTS

6 SET CHANNELS

7 Select ALL or one of the connected sensors. —

8 ACTIVATION

9 Select LAUNCH

10 Main Menu or Main Measurement Screen reading
will flash
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During calibration, analog outputs can remain active, held, or transferred to a preset mA 
value.

4.6 Relay Options
Refer to System Setup on page 29 for more information on the relay options menu. 

4.7 Data Event Logging Options
The sc100 provides three data logs (one for each sensor and one for calculated values) 
and three event logs (one for each sensor and one for the controller). The data logs store 
the measurement data at selected intervals. The event log stores a variety of events that 
occur on the devices such as configuration changes, alarms, and warning conditions. The 
data logs are stored in a packed binary format and the event logs are stored in a CSV 
format. The logs can be downloaded through the digital network port, the IrDA port, or 
through the service port using the service cable LZX887. 

4.5.3 Release Outputs
Step Select Menu Level Confirm

1 MAIN MENU —

2 TEST/MAINT

3 HOLD OUTPUTS

4 ACTIVATION

5 RELEASE

6 Main Menu or Main Measurement Screen —

4.6.1 Navigating to the Relay Options Menu
Step Select Menu Level/Instructions Confirm

1 MAIN MENU —

2 SYSTEM SETUP

3 RELAY SETUP

4 SELECT RELAY

5 Customize the options, refer to System Setup on page 29.

6 Main Menu or Main Measurement Screen when Relay options are configured. —
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4.8 Digital Network Options
The sc100 provides two digital communication methods with the controller (the digital 
network port and the IrDA port). Either of the digital ports can be used to access setup 
data, measurement data, or data/event logs. For the features available for each individual 
digital network port, refer to the instruction sheet supplied with the selected network card.

4.9 System Setup Menu
OUTPUT SETUP (see section 4.5.1 on page 32 for expanded menu information)

SELECT OUTPUT 1 OR 2

SELECT SOURCE

Press ENTER to access a list of all connected sensors and select the sensor that will drive the output.

SET PARAMETER

Press ENTER to select from the displayed parameters. Highlight the appropriate displayed parameter and press ENTER.
SET FUNCTION

Select LINEAR CONTROL for current output to track the measurement valve. Select PID CONTROL for the sc100 to 
operate as a PID controller. 

SET TRANSFER

Each analog output is normally active, responding to the measured value of its assigned parameter. However, during 
calibration, each output can be transferred to this preset transfer value.

SET FILTER

Average measurements over time (0–999 seconds). Default is 0 seconds. The higher the value, the longer the sensor 
signal response time will be to a change in the actual process value. 

SCALE 0 mA/4 mA

Select 0 mA or 4 mA for minimum current (outputs will be set to 0–20 mA or 4–20 mA). 

ACTIVATE

Dependent on Function selected previously. See section 4.5.1 on page 32 for additional information.

FUNCTION set to LINEAR CONTROL

If LINEAR CONTROL was selected in SET FUNCTION, set the low and the high values for the current output here. 

FUNCTION set to PID CONTROL

1. SET MODE: AUTO or MANUAL

2. PHASE: DIRECT or REVERSE controller operation.

3. SET SETPOINT: enter the setpoint the PID control will control the process to.

4. PROP BAND: control the proportional band for the PID control.

5. INTEGRAL: control the integral action time period in minutes.

6. DERIVATIVE: control the settings for the rate control.
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RELAY SETUP

Select Relay A, B, or C

SELECT SOURCE

. Select from none, a connected sensor, or the real time clock (RTC)

SET PARAMETER

Press ENTER to select from the displayed parameters.

SET FUNCTION

Source set to sensor

Alarm: Operates relays in response to the measured parameter. Contains separate High and Low Alarm points, 
deadbands, and ON/OFF delay.

Feeder Control: Operates in response to the measured parameter. Can be set for phasing, setpoint, deadband, overfeed 
timer, and ON/OFF delay.

Event Control: Controls a cleaning system (or equivalent) on a timed basis. 

Warning: Activated when the analyzer detects a sensor warning. 

PMW Control: Allows the relay to provide a duty cycled output. 

Freq Control: Allows the relay to cycle at a frequency between the minimum pulse per minute and maximum pulse per 
minute.

Source set to RTC

Timer: Sets the timer for a cleaning system (or equivalent). Controls the output hold, interval, duration, and off delay.

SET TRANSFER

Sets the relay to Energize or De-energize (user-selectable). Normally, each control or alarm relay is active, 
responding to the measured value of its assigned parameter. During calibration, however, the relay can be 
transferred to a preset on/off state to suit the application requirements. Select Energize or De-energize and 
press ENTER.

FAILSAFE

Allows the user to create a state where the normal condition is energized. The relay is de-energized when an 
error condition is experienced. Select YES (Energized) or NO (De-energized) and press ENTER. YES sets 
the relay normal condition to energized resulting in the relay becoming de-energized when an error condition 
is experienced.

ACTIVATION

Function set to ALARM 
LOW ALARM—Sets the value where the relay will turn on in response to decreasing measured value. For example, if 
the low alarm is set for 1.0 and the measured value drops to 0.9, the relay will be activated. 

HIGH ALARM—Sets the value where the relay will turn on in response to increasing measured value. For example, if 
the high alarm is set for 1.0 and the measured value increases to 1.1, the relay will be activated. 

LOW DEADBAND—Sets the range where the relay remains on after the measured value increases above the low 
alarm value. Default is 5% of the range. For example, if the low alarm is set for 1.0 and the low deadband is set for 0.5, 
then the relay remains on between 1.0 and 1.5. 

HIGH DEADBAND—Sets the range where the relay remains on after the measured value decreases below the high 
alarm value. Default is 5% of the range. For example, if the high alarm is set for 4.0 and the high deadband is set for 0.5, 
then the relay remains on between 3.5 and 4.0. 

OFF DELAY—Sets a time (0–300 seconds) to delay the relay from normally turning off.

ON DELAY—Sets a time (0–300 seconds) to delay the relay from normally turning on.

LOW ALARM—Sets the value where the relay will turn on in response to decreasing measured value. For example, if 
the low alarm is set for 1.0 and the measured value drops to 0.9, the relay will be activated. 

4.9 System Setup Menu (continued)
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Function set to FEEDER CONTROL 
PHASE—“High” phase assigns the relay setpoint to respond to an increasing measured value; conversely, a “Low” 
phase assigns the relay setpoint to respond to a decreasing measured value.

SET SETPOINT—Sets the value where the relay will turn on.

DEADBAND—Sets the range where the relay remains on after the measured value decreases below the setpoint value 
(high phase relay) or increases above the setpoint value (low phase relay).

OVERFEED TIMER—Sets the time (0–999.9 minutes) to limit how long the relay can remain on. 

OFF DELAY—Sets a time (0–999 seconds) to delay the relay from normally turning off.

ON DELAY—Sets a time (0–999 seconds) to delay the relay from normally turning on.

Function set to EVENT CONTROL  
SET SETPOINT—Sets the value where the relay will turn on.

DEADBAND—Sets the range where the relay remains on after the measured value decreases below the setpoint value 
(high phase relay) or increases above the setpoint value (low phase relay).

OnMax TIMER—Sets the time (0–999 minutes) to limit the time the relay can remain on.

OffMax TIMER—Sets a time (0–999 minutes) to delay the relay from normally turning off.

OnMin TIMER—Sets the time (0–999 minutes) to limit the time the relay can remain on.

OffMin TIMER—Sets the time (0–999 minutes) to limit the time the relay can remain off.

Function set to TIMER (RTC selected in SELECT SOURCE) 
HOLD OUTPUTS—Set OUTMODE to select output hold operation and select channels that cause the outputs to be 
held.

INTERVAL—Set the off time for the relay.

DURATION—Set the on time for the relay.

OFF DELAY—Set the time for additional hold/output time after the relay has been turned off.

Function set to WARNING CONTROL 
WARNING LEVEL—Set the warning level that will trigger a relay. Range: 0–32. For example: If warnings 1–9 are active 
on the instrument, set the warning level to 0 to allow all warnings to trigger the relay; set the warning level to 5 to allow 
warnings 6 and above to trigger the relay. Set the warning level to 9 or greater to not trigger the relay on any warning. 

Function set to PMW CONTROL 
SET MODE—Auto or Manual

PHASE—Direct or Reverse

SET SETPOINT—Control Setpoint

DEAD ZONE—Zone around setpoint where output is off

PERIOD—3–60 second PMW period

MIN WIDTH—Minimum pulse width in 0.1 seconds

MAX WIDTH—Maximum pulse width in 0.1 seconds

PROP BAND—Proportional control band

INTEGRAL—Integral control setting (minutes)

Function set to FREQ CONTROL  
SET MODE—Auto or Manual

PHASE—Direct or Reverse

SET SETPOINT—Control Setpoint

DEAD ZONE—Zone around setpoint where output is off

MIN WIDTH—0.001–200 pulses per minute

MAX WIDTH—0.001–200 pulses per minute

PROP BAND—Proportional control band (this is outside of the dead zone)

INTEGRAL—Integral control setting (minutes)

4.9 System Setup Menu (continued)
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NETWORK SETUP (this menu appears only if a network card is installed in the controller)

SET MODE

Auto or Manual

MODBUS ADDRESS

Highlight sc100 Analyzer, or either connected sensor then press ENTER. Choose a number between 1 and 247 as the 
address (each source must have a different address) then press ENTER.

BAUD RATE

Select a baud rate of 9600, 19200, 38.4K, 57.6K, or 115.2K. Default: 19200

STOP BITS

Select 1 or 2 stop bits. Default: 1

MODBUS MODE

Select RTU or ASCI. Default: RTU

DATA ORDER

Select Normal or Swapped. Default: Swapped

DISPLAY SETUP

ADJUST CONTRAST

Use the UP and DOWN keys to increase or decrease the contrast, see section 4.3.1 on page 29.

LANGUAGE

The default is English. Choose Spanish, German, or French to allow all menus to appear in the selected language. 

SET DATE/TIME

Select the date format and to set the date and time (24-hour (military) format), see section 4.3.3 on page 30.

SECURITY SETUP (Enter a 6-digit passcode)

SET PASSCODE

DIISABLE

Disables system security. See section 4.4 on page 31.

ENABLE

Enables system security. See section 4.4 on page 31.

LOG SETUP

DATALOG SETUP

Setup datalogging of displayed sensor measurements

CALCULATION

SET VARIABLE X

Select the sensor corresponding to the variable set as “X”.

SET VARIABLE Y

Select the sensor corresponding to the variable set as “Y”.

SET PARAMETER

Select the parameter to be associated with the variable.

SET FORMULA

Select the formula of the calculation to be performed on “X” and “Y”.

4.9 System Setup Menu (continued)

ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 283 of 2338



38

Operation

ERROR HOLD MODE

HOLD OUTPUTS

Holds outputs when unable to communicate with the sensor. 

XFER OUTPUTS

Goes to transfer state when unable to communicate with the sensor. 

4.10 Test/Maint Menu
STATUS

Indicates the status of each relay and indicates which sensors are connected to the controller. 

OUTPUT CAL

SELECT OUTPUT 1 OR 2

Calibrate Analog Output by specifying values to correspond to 4 mA and 20 mA using the UP and DOWN arrow keys.

HOLD OUTPUTS

SET OUTMODE

Choose Hold Outputs or Xfer Outputs

SET CHANNELS

Choose any individual attached sensor or all attached sensors to be held or transferred. 

 ACTIVATION

Select Launch or Release.

OVERFEED RESET

Reset the overfeed time out. 

TEST OUTPUT

SELECT OUTPUT 1 OR 2

Set the analog output to a desired current level. Range: 0–20

TEST RELAY

SELECT RELAY A, B, OR C

Energize or de-energize the selected relay.

RESET CONFIG

Reset to default configuration

SIMULATION

SELECT SOURCE, SET PARAMETER, SET SIM VALUE

Simulate sensor measurement value for testing the outputs and relays.

SCAN SENSORS

Manually scans for sensors to determine if sensors have been added or removed.

MODBUS STATS

Indicates the communication statistics for use with an external network. 

CODE VERSION

Indicates the controller software version. 

4.9 System Setup Menu (continued)
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Section 5 Maintenance 

DANGER
Only qualified personnel should conduct the tasks described in this section of the 
manual.

DANGER
Explosion hazard. Do not connect or disconnect equipment unless power has been 
switched off or the area is known to be non-hazardous. 

DANGER
Explosion hazard. Substitution of components may impair suitability for Class 1, 
Division 2. 

5.1 Cleaning the Controller
With the enclosure securely closed, wipe the exterior with a damp cloth.

5.2 Fuse Replacement
The instrument contains two mains fuses. Failed fuses are an indication that an equipment 
problem could exist. Problem resolution and fuse replacement should be performed only 
by qualified service personnel. Refer to Figure 25 and the following steps to replace the 
fuses:

1. Disconnect power to the controller (including power to relays and other components, 
if powered).

2. Open the hinged controller cover by completely loosening all four captive screws in the 
cover. 

3. Remove the high voltage barrier; pull out on the lever of the captive fastener then pull 
straight out on the barrier. Set the barrier aside for reinstallation.

4. Remove the fuses and install new fuses of the same type and rating:

• ac Powered sc100: T, 1.6 A, 250 V, slow blow

• 24 V dc powered sc100: T, 3 A, 250V, slow blow

5. Reinstall the high voltage barrier. 

6. Close the controller cover and hand-tighten the four screws. 

7. Reconnect power to the instrument.
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Maintenance

Figure 25 Fuse Replacement

1. Fuses F1 and F2. 
AC powered, T, 1.6A, 250V, slow blow
DC powered, T, 3A, 250V, slow blow
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Section 6 Replacement Parts and Accessories

6.1 Replacement Items
Description Quantity Catalog Number

Controller Installation Kit each 58672-00

Fuse, T, 3A, 250V, slow blow each 41060

Fuse, T, 1.6 A, 250 V, slow blow each 52083-00

Instruction manual, English each 58600-18

6.2 Accessories
Description Quantity Catalog Number

Digital output card for Modbus RS232 communication each 59200-00

Digital output card for Modbus RS485 communication each 59200-01

Locknut each 1059612

Plug, conduit opening each 58687-00

Power cord with strain relief, 115 V each 54488-00

Power cord with strain relief, 230 V each 54489-00

Sealing Washer each 1033814

Strain relief, Heyco each 4379400

Sun Shield each 58690-00
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Section 7 Compliance Information

Hach Co. certifies this instrument was tested thoroughly, inspected, and found to meet its 
published specifications when it was shipped from the factory.

The Model sc100 has been tested and is certified as indicated to the following 
instrumentation standards:

Product Safety

FM 3600/3611 Class I, Division 2 (ETL Listing I.D. # 65454)
UL 61010A-1 (ETL Listing # 65454)
CSA C22.2 No. 1010.1 & No. 213-M1987 Class I, Division 2 (ETLc Certification I.D. # 
65454)
Certified by Hach Co. to EN 61010-1 Amds. 1 & 2 (IEC1010-1) per 73/23/EEC, 
supporting test records by Intertek Testing Services. 

Immunity
This equipment was tested for Industrial level EMC per:

EN 61326 (EMC Requirements for Electrical Equipment for Measurement, Control 
and Laboratory Use) per 89/336/EEC EMC: Supporting test records by Hach 
Company, certified compliance by Hach Company.

Standards include:

IEC 1000-4-2:1995 (EN 61000-4-2:1995) Electrostatic Discharge Immunity (Criteria 
B)
IEC 1000-4-3:1995 (EN 61000-4-3:1996) Radiated RF Electromagnetic Field 
Immunity (Criteria A)
IEC 1000-4-4:1995 (EN 61000-4-4:1995) Electrical Fast Transients/Burst (Criteria B)
IEC 1000-4-5:1995 (EN 61000-4-5:1995) Surge (Criteria B)
IEC 1000-4-6:1996 (EN 61000-4-6:1996) Conducted Disturbances Induced by RF 
Fields (Criteria A)
IEC 1000-4-11:1994 (EN 61000-4-11:1994) Voltage Dip/Short Interruptions (Criteria 
B)

Additional Immunity Standard/s include:
ENV 50204:1996 Radiated Electromagnetic Field from Digital Telephones (Criteria A)

Emissions
This equipment was tested for Radio Frequency Emissions as follows:

Per 89/336/EEC EMC: EN 61326:1998 (Electrical Equipment for measurement, 
control and laboratory use—EMC requirements) Class “A” emission limits. Supporting 
test records by Hewlett Packard, Fort Collins, Colorado Hardware Test Center (A2LA # 
0905-01) and certified compliance by Hach Company.

Standards include:
EN 61000-3-2 Harmonic Disturbances Caused by Electrical Equipment
EN 61000-3-3 Voltage Fluctuation (Flicker) Disturbances Caused by Electrical Equipment

Additional Emissions Standard/s include:
EN 55011 (CISPR 11), Class “A” emission limits
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Compliance Information

Canadian Interference-causing Equipment Regulation, IECS-003, Class A
Supporting test records by Hewlett Packard, Fort Collins, Colorado Hardware Test Center 
(A2LA # 0905-01) and certified compliance by Hach Company.

This Class A digital apparatus meets all requirements of the Canadian 
Interference-causing Equipment Regulations.
Cet appareil numèrique de la classe A respecte toutes les exigences du Rëglement sur le 
matÈriel brouilleur du Canada.

FCC PART 15, Class “A” Limits
Supporting test records by Hewlett Packard, Fort Collins, Colorado Hardware Test Center 
(A2LA # 0905-01) and certified compliance by Hach Company.

This device complies with Part 15 of the FCC Rules. Operation is subject to the following 
two conditions: 

(1) this device may not cause harmful interference, and (2) this device must accept any 
interference received, including interference that may cause undesired operation.

Changes or modifications to this unit not expressly approved by the party responsible for 
compliance could void the user's authority to operate the equipment.

This equipment has been tested and found to comply with the limits for a Class A digital 
device, pursuant to Part 15 of the FCC Rules. These limits are designed to provide 
reasonable protection against harmful interference when the equipment is operated in a 
commercial environment. This equipment generates, uses, and can radiate radio 
frequency energy and, if not installed and used in accordance with the instruction manual, 
may cause harmful interference to radio communications. Operation of this equipment in a 
residential area is likely to cause harmful interference, in which case the user will be 
required to correct the interference at his own expense. The following techniques of 
reducing the interference problems are applied easily.

1. Disconnect the Model sc100 Controller from its power source to verify that it is or is 
not the source of the interference.

2. If the Model sc100 Controller is connected into the same outlet as the device with 
which it is interfering, try another outlet.

3. Move the Model sc100 Controller away from the device receiving the interference.

4. Reposition the receiving antenna for the device receiving the interference.

5. Try combinations of the above.
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Section 8 How to Order

U.S.A. Customers

By Telephone:
6:30 a.m. to 5:00 p.m. MST
Monday through Friday
(800) 227-HACH (800-227-4224)

By Fax:
(970) 669-2932

By Mail:
Hach Company
P.O. Box 389
Loveland, Colorado 80539-0389 U.S.A.
Ordering information by e-mail: orders@hach.com

Information Required

International Customers
Hach maintains a worldwide network of dealers and distributors. To locate the 
representative nearest you, send an e-mail to: intl@hach.com or contact:

Hach Company World Headquarters; Loveland, Colorado, U.S.A.
Telephone: (970) 669-3050; Fax: (970) 669-2932

Technical and Customer Service (U.S.A. only)
Hach Technical and Customer Service Department personnel are eager to answer 
questions about our products and their use. Specialists in analytical methods, they are 
happy to put their talents to work for you.

Call 1-800-227-4224 or e-mail techhelp@hach.com

• Hach account number (if available) • Billing address

• Your name and phone number • Shipping address

• Purchase order number • Catalog number

• Brief description or model number • Quantity
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Section 9 Repair Service

Authorization must be obtained from Hach Company before sending any items for 
repair. Please contact the Hach Service Center serving your location.

In the United States:
Hach Company
Ames Service
100 Dayton Avenue
Ames, Iowa 50010
(800) 227-4224 (U.S.A. only)
FAX: (515) 232-3835

In Canada:
Hach Sales & Service Canada Ltd.
1313 Border Street, Unit 34
Winnipeg, Manitoba
R3H 0X4
(800) 665-7635 (Canada only)
Telephone: (204) 632-5598
FAX: (204) 694-5134
E-mail: canada@hach.com

In Latin America, the Caribbean, the Far East,
Indian Subcontinent, Africa, Europe, or the Middle East:
Hach Company World Headquarters,
P.O. Box 389
Loveland, Colorado, 80539-0389 U.S.A.
Telephone: (970) 669-3050
FAX: (970) 669-2932
E-mail: intl@hach.com
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Section 10 Limited Warranty

Hach Company warrants its products to the original purchaser against any defects that are due to faulty 
material or workmanship for a period of one year from date of shipment unless otherwise noted in the 
product manual. 

In the event that a defect is discovered during the warranty period, Hach Company agrees that, at its 
option, it will repair or replace the defective product or refund the purchase price excluding original 
shipping and handling charges. Any product repaired or replaced under this warranty will be warranted 
only for the remainder of the original product warranty period. 

This warranty does not apply to consumable products such as chemical reagents; or consumable 
components of a product, such as, but not limited to, lamps and tubing. 

Contact Hach Company or your distributor to initiate warranty support. Products may not be returned 
without authorization from Hach Company.

Limitations
This warranty does not cover:

• Damage caused by acts of God, natural disaster, labor unrest, acts of war (declared or undeclared), 
terrorism, civil strife or acts of any governmental jurisdiction

• Damage caused by misuse, neglect, accident or improper application or installation

• Damage caused by any repair or attempted repair not authorized by Hach Company

• Any product not used in accordance with the instructions furnished by Hach Company

• Freight charges to return merchandise to Hach Company

• Freight charges on expedited or express shipment of warranted parts or product

• Travel fees associated with on-site warranty repair

This warranty contains the sole express warranty made by Hach Company in connection with its 
products. All implied warranties, including without limitation, the warranties of merchantability and fitness 
for a particular purpose, are expressly disclaimed.

Some states within the United States do not allow the disclaimer of implied warranties and if this is true 
in your state the above limitation may not apply to you. This warranty gives you specific rights, and you 
may also have other rights that vary from state to state.

This warranty constitutes the final, complete, and exclusive statement of warranty terms and no person 
is authorized to make any other warranties or representations on behalf of Hach Company.

Limitation of Remedies
The remedies of repair, replacement or refund of purchase price as stated above are the exclusive 
remedies for the breach of this warranty. On the basis of strict liability or under any other legal theory, in 
no event shall Hach Company be liable for any incidental or consequential damages of any kind for 
breach of warranty or negligence.
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Appendix A Modbus Protocol

A.1 Introduction
Modbus was developed as a PLC communication protocol by Modicon in the late 1970s. 
Because Modbus is a well-defined and published standard, Modbus has become one of 
the best known protocols for interfacing digital equipment to PLCs.

Modbus uses a master/slave data exchange technique. The master (typically a PLC) 
generates queries to individual slaves. The slaves, in turn, reply back with a response to 
the master. A Modbus message contains the information required to send a query or 
request, including the slave address, function code, data, and a checksum. 

The format of a Modbus message is shown below:

A.2 Query Message
A query message is generated by the master to request data from a slave. It contains a 
function code that specifies the type and amount of data requested. A read digital input 
register function code (02), for example, instructs the slave to read digital inputs and return 
the value in a response message.

The following message instructs slave 1 to read two bits starting at offset 0.

Note that the above values are hexadecimal bytes, not ASCII characters.

A.3 Response Message
A response message is generated by the slave in response to a query message from the 
master. The response to read digital input register function code (02), for example, returns 
the value of the requested digital inputs. The original slave address and function code is 
also returned to validate the response.

The following response is generated from the previous query if discrete input 1 is OFF (0) 
and discrete input 2 is ON (1).

Again note that the above values are hexadecimal bytes, not ASCII characters.

Address Function Data Checksum

1 byte 1 byte Variable number of bytes 2 bytes

Address Function
Data

Checksum
Start Register Number of Points

01 02 00 00 00 02 F9 CB

Address Function
Data

Checksum
Byte Count Digital Input Bits

01 02 01 02 20 49
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Modbus Protocol

A.4 Modbus Message Detail
The various fields within a Modbus message are described in more detail below.

Address
The address field is a single byte. This byte ranges in value from 1 to 247. 

Function Codes
The function code is a single byte. Several function code values exist in Modbus. The ones 
supported by the sc100/Digital Sensor System are described below.

Only the relative address is specified in a message. The relative address is automatically 
added to the absolute address for that function code. If a read holding register message, 
for example, specifies relative address 0, the value in absolute address 40001 would be 
returned.

Data
The data field consists of a series of bytes. The number of bytes varies in length 
depending on the function code. Typical query message data consists of the relative 
address to be read by the slave. Typical response message data consists of actual data 
read by the slave.

Checksum
The checksum is two bytes which are appended to every message. These bytes ensure 
the data packet was transmitted with no errors. The algorithm which is applied to RTU 
messages is a 16 bit Cyclic Redundancy Check (CRC). The algorithm which is applied to 
ASCII messages is an 8 bit Longitudinal Redundancy Check (LRC). 

ASCII / RTU Data Format
Modbus supports both ASCII and RTU data formats. RTU uses binary (non-printable) 
characters, and is used for normal operation. ASCII uses 7 bit printable characters, and is 
typically only used for debugging purposes.

The following tables show the same message in RTU and ASCII formats.

Function Code Description Data Type Absolute Address Relative Address

03 Read Holding Registers Word (16 bits) 40001 to 49999 0 to 9998

06 Write Holding Register Word (16 bits) 40001 to 49999 0 to 9998

08 Loopback Test n/a n/a n/a

17 Report Slave ID n/a n/a n/a

Table 8 RTU Message

Address Function
Data

Checksum
Start Register Number of Points

01 02 00 00 00 02 F9 CB

Table 9 ASCII Message

Colon Address Function
Data

Checksum CR LF
Start Register Number of Points

3A 30 31 30 32 30 30 30 30 30 30 30 32 46 42 0D 0A

ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 296 of 2338



51

Modbus Protocol

Exception Codes
An illegal request will generate a Modbus Exception Code. The most common code is 
caused by reading data from an unused register. An exception response message 
consists of the slave address, the function code with the high order bit set, the exception 
code, and a CRC. In the following response message, the slave reported exception code 
02, indicating an illegal data address. 

More Information
More information about the Modbus Protocol can be found on the Modbus-IDA website at 
www.modbus-ida.org.

A.5 Floating Point Measurements
Floating point measurements are available from the sc100/Digital Sensor system. Each 
floating point number is a 32-bit IEEE-754 value, occupying two 16-bit registers 
(back-to-back); this has one sign bit, eight exponent bits and 23 mantissa bits, and is 
stored in Motorola (big-endian) order.

A.5.1 Big-endian and Little-endian
Big-endian and little-endian are terms that describe the order in which a sequence of 
bytes are stored in the computer memory. Big-endian is an order in which the "big end" 
(most significant value) is stored first (lowest storage address). Little-endian is an order in 
which the "little end" (least significant value in the sequence) is stored first. For example, in 
a big-endian computer, the two bytes required for the hexadecimal number 4F52 would be 
stored as 4F52 in storage (if 4F is stored at storage address 1000, for example, 52 will be 
at address 1001). In a little-endian system, it would be stored as 524F (52 at address 
1000, 4F at 1001). 

The sc100/Digital Sensor registers are big-endian byte order within a register and 
little-endian word order for multi-registers Floats.

A.5.2 Changing the “endian” Order
The default "endian" order is little-endian word order for multi-registers Floats (SWAPPED 
order).  The order can be changed in the NETWORK SETUP menu to NORMAL order 
(big-endian word order for multi-registers Floats).

Address Function Data Checksum

01 81 02 C1 91
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A.6 Modbus Troubleshooting
Table 10 Troubleshooting

Problem Possible Causes Solution

No Modus Response

Baud rate, or stop bits does not 
match settings of Modbus master

Verify sc100 settings match the Modbus master 
settings.Verify Modbus master Parity setting is set to 
None.

Bad RS232 or RS485 cable Replace/Repair cable

No or improper network biasing and 
termination.

Check all network devices for termination or biasing 
settings.  Only the ends of the network should have 
termination turned on and only one point on the 
network should be providing biasing.

Slave Address incorrect or duplicate 
address of another bus device.

Verify all addresses are unique and between 1 and 
247.

Modbus Exception 
Response

Register not supported Verify register is supported

Data Type incorrect

Verify the requested register(s) Data Type matches the 
Modbus Master Request e.g. do not access a Slave 
Float value with a 2 byte Integer request.  When 
requesting a Float (2 registers/4 bytes), both registers 
must be requested at the same time.

Table 11 sc100 Modbus Registers

Group Name Tag Name Register
#

Data 
Type Length R/W Description

Measurements Calculated 
Value 40001 Float 2 R Value calculated from two sensor 

measurements

Setup Language 40003 Unsigned 
Integer 1 R/W Current System Language

Setup Date Format 40004 Unsigned 
Integer 1 R/W

Current Data Display Format 
(0 = DD/MM/YY; 1 = MM/DD/YY; 
2 = DD-MM-YY; 3 = MM-DD-YY)

Setup Error Hold 
Mode 40005 Unsigned 

Integer 1 R/W

Error Mode Hold State (0 = Hold 
outputs; 
1 = Transfer outputs to predefined 
value)

Setup/Analog Output 1 Source 40006 Unsigned 
Integer 1 R/W Selects data source for this output 

(0 = None; 2 = sensor; 4 = Calculation)

Setup/Analog Output 1 Sensor
Select 40007 Unsigned 

Integer 1 R/W Selects sensor source when Source = 
Sensor (0 = sensor1; 1 = sensor2)

Setup/Analog Output 1 Measuremen
t Select 40008 Unsigned 

Integer 1 R/W Selects measurement on the sensor 
(0 = Meas1.. 3 = Meas4)

Setup/Analog Output 1 Type 40009 Unsigned 
Integer 1 R/W Selects output type 

(0 = Linear output; 1 = PID control)

Setup/Analog Output 1 Transfer 
Value 40010 Float 2 R/W Sets the transfer value

Setup/Analog Output 1 Filter 40012 Unsigned 
Integer 1 R/W Sets the output filter value in seconds 

(0 to 120 sec.)

Setup/Analog Output 1 0mA - 4mA 
Select 40013 Unsigned 

Integer 1 R/W Selects 0mA/4mA for min output 
(0 = 0mA; 1 = 4mA)

Setup/Analog Output 
1/Linear Min Setting 40014 Float 2 R/W Sets the min output value

Setup/Analog Output 
1/Linear Max Setting 40016 Float 2 R/W Sets the max output value
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Setup/Analog Output 
1/PID PID Mode 40018 Unsigned 

Integer 1 R/W Sets the PID mode (0 = auto; 1 = 
manual)

Setup/Analog Output 
1/PID

PID Manual 
Set 40019 Float 2 R/W Sets the PID manual output value 

(0.0 to 100.0%)

Setup/Analog Output 
1/PID PID Setpoint 40021 Float 2 R/W Sets the PID setpoint

Setup/Analog Output 
1/PID PID Phase 40023 Unsigned 

Integer 1 R/W Sets the PID phase (0 = Direct; 
1 = Reverse)

Setup/Analog Output 
1/PID

PID
Proportional 
Band

40024 Float 2 R/W Sets the PID proportional band

Setup/Analog Output 
1/PID

PID Integral 
Time 40026 Unsigned 

Integer 1 R/W Sets the PID integral time (min)

Setup/Analog Output 
1/PID

PID
Derivative 
Time

40027 Unsigned 
Integer 1 R/W Sets the PID derivative time (min)

Setup/Analog Output 2 Source 40028 Unsigned 
Integer 1 R/W Selects data source for this output 

(0 = None; 2 = Sensor; 4 = Calculation)

Setup/Analog Output 2 Sensor
Select 40029 Unsigned 

Integer 1 R/W Selects sensor source when Source = 
Sensor (0 = Sensor1; 1 = Sensor2)

Setup/Analog Output 2 Measuremen
t Select 40030 Unsigned 

Integer 1 R/W Selects measurement on the Sensor 
(0 = Meas1 .. 3 = Meas4)

Setup/Analog Output 2 Type 40031 Unsigned 
Integer 1 R/W Selects output type (0 = Linear output; 

1 = PID control)

Setup/Analog Output 2 Transfer 
Value 40032 Float 2 R/W Sets the transfer value

Setup/Analog Output 2 Filter 40034 Unsigned 
Integer 1 R/W Sets the output filter value in seconds 

(0 to 120 sec)

Setup/Analog Output 2 0mA - 4mA 
Select 40035 Unsigned 

Integer 1 R/W Selects 0mA/4mA for min output 
(0 = 0mA; 1 = 4mA)

Setup/Analog Output 
2/Linear Min Setting 40036 Float 2 R/W Sets the min output value

Setup/Analog Output 
2/Linear Max Setting 40038 Float 2 R/W Sets the max output value

Setup/Analog Output 
2/PID Mode 40040 Unsigned 

Integer 1 R/W Sets the PID mode (0 = auto; 1 = 
manual)

Setup/Analog Output 
2/PID Manual Set 40041 Float 2 R/W Sets the PID manual output value 

(0.0 to 100.0%)

Setup/Analog Output 
2/PID Setpoint 40043 Float 2 R/W Sets the PID setpoint

Setup/Analog Output 
2/PID Phase 40045 Unsigned 

Integer 1 R/W Sets the PID phase 
(0 = Direct; 1 = Reverse)

Setup/Analog Output 
2/PID

Proportional 
Band 40046 Float 2 R/W Sets the PID proportional band

Setup/Analog Output 
2/PID Integral Time 40048 Unsigned 

Integer 1 R/W Sets the PID integral time (min)

Setup/Analog Output 
2/PID

Derivative 
Time 40049 Unsigned 

Integer 1 R/W Sets the PID derivative time (min)

Table 11 sc100 Modbus Registers (continued)

Group Name Tag Name Register
#

Data 
Type Length R/W Description
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Setup/Relay 1 Source 40050 Unsigned 
Integer 1 R/W

Selects data source for this relay 
(0 = None; 1 = Real Time Clock; 
2 = Sensor; 4 = Calculation)

Setup/Relay 1 Sensor
Select 40051 Unsigned 

Integer 1 R/W
Selects Sensor source when 
Source = Sensor 
(0 = Sensor1; 1 = Sensor2)

Setup/Relay 1 Measuremen
t Select 40052 Unsigned 

Integer 1 R/W Selects measurement on the Sensor 
(0 = Meas1 .. 3 = Meas4)

Setup/Relay 1 Type 40053 Unsigned 
Integer 1 R/W

Selects the relay type 
(0 = Alarm; 1 = Control; 
2 = Status; 3 = Timer; 4 = Event)

Setup/Relay 1 Transfer 
Setting 40054 Unsigned 

Integer 1 R/W Selects the transfer value for the relays 
(0 = De-energized; 1 = Energized)

Setup/Relay 1/Alarm High Alarm 40055 Float 2 R/W Sets the high alarm setpoint

Setup/Relay 1/Alarm Low Alarm 40057 Float 2 R/W Sets the low alarm setpoint

Setup/Relay 1/Alarm High 
Deadband 40059 Float 2 R/W Sets the high alarm deadband

Setup/Relay 1/Alarm Low 
Deadband 40061 Float 2 R/W Sets the low alarm deadband

Setup/Relay 1/Alarm On Delay 40063 Unsigned 
Integer 1 R/W Sets the on delay time

Setup/Relay 1/Alarm Off Delay 40064 Unsigned 
Integer 1 R/W Sets the off delay time

Setup/Relay 1/Control Setpoint 40065 Float 2 R/W Sets the controller setpoint

Setup/Relay 1/Control Phase 40067 Unsigned 
Integer 1 R/W Sets the controller phase 

(0 = Low; 1 = High)

Setup/Relay 1/Control Deadband 40068 Float 2 R/W Sets the controller deadband

Setup/Relay 1/Control Overfeed 
Timer 40070 Unsigned 

Integer 1 R/W Sets the overfeed timer value (mins)

Setup/Relay 1/Control On Delay 40071 Unsigned 
Integer 1 R/W Sets the on delay time (sec)

Setup/Relay 1/Control Off Delay 40072 Unsigned 
Integer 1 R/W Sets the off delay time (sec)

Setup/Relay 1/Control
Reset
Overfeed 
Timer

40073 Unsigned 
Integer 1 R/W Resets the overfeed timer

Setup/Relay 1/Event Setpoint 40074 Float 2 R/W Sets the event setpoint

Setup/Relay 1/Event Phase 40076 Unsigned 
Integer 1 R/W Sets the event phase (0 = Low; 1 = 

High)

Setup/Relay 1/Event Deadband 40077 Float 2 R/W Sets the event deadband

Setup/Relay 1/Event On Max Time 40079 Unsigned 
Integer 1 R/W Sets the max on time (mins)

Setup/Relay 1/Event On Min Time 40080 Unsigned 
Integer 1 R/W Sets the min on time (mins)

Setup/Relay 1/Event Off Max Time 40081 Unsigned 
Integer 1 R/W Sets the max off time (mins)

Setup/Relay 1/Event Off Min Time 40082 Unsigned 
Integer 1 R/W Sets the min off time (mins)

Table 11 sc100 Modbus Registers (continued)

Group Name Tag Name Register
#

Data 
Type Length R/W Description
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Setup/Relay 1/Timer Hold Type 40083 Unsigned 
Integer 1 R/W

Sets which Sensor outputs are affected 
during timer on time (0 = None; 
2 = Selected Sensor; 13 = All Sensors)

Setup/Relay 1/Timer Sensor
Select 40084 Unsigned 

Integer 1 R/W

Selects which Sensor outputs are being 
held/transferred during the timers on 
time (this is used when Hold type is set 
for single Sensor)

Setup/Relay 1/Timer Hold Mode 40085 Unsigned 
Integer 1 R/W Selects hold outputs vs. set transfer 

value during timers on time

Setup/Relay 1/Timer Duration 
Time 40086 Unsigned 

Integer 1 R/W Sets the timer on duration time (sec)

Setup/Relay 1/Timer Period Time 40087 Unsigned 
Integer 1 R/W Sets the period between timer on events 

(mins)

Setup/Relay 1/Timer Off Delay 40088 Unsigned 
Integer 1 R/W

Sets the time the affected Sensor 
outputs are held/transferred after the 
timer turns off (sec)

Setup/Relay 1/Status Level 40089 Unsigned 
Integer 1 R/W Sets the status level which will trigger 

the relay

Setup/Relay 2 Source 40090 Unsigned 
Integer 1 R/W

Selects data source for this relay 
(0 = None; 1 = Real Time Clock; 
2 = Sensor; 4 = Calculation)

Setup/Relay 2 Sensor
Select 40091 Unsigned 

Integer 1 R/W Selects Sensor source when Source 
= Sensor (0 = Sensor1; 1 = Sensor2)

Setup/Relay 2 Measuremen
t Select 40092 Unsigned 

Integer 1 R/W Selects measurement on the Sensor 
(0 = Meas1 .. 3 = Meas4)

Setup/Relay 2 Type 40093 Unsigned 
Integer 1 R/W

Selects the relay type (0 = Alarm; 1 = 
Control; 2 = Status; 3 = Timer; 4 = 
Event)

Setup/Relay 2 Transfer 
Setting 40094 Unsigned 

Integer 1 R/W Selects the transfer value for the relays 
(0 = De-energized; 1 = Energized)

Setup/Relay 2/Alarm High Alarm 40095 Float 2 R/W Sets the high alarm setpoint

Setup/Relay 2/Alarm Low Alarm 40097 Float 2 R/W Sets the low alarm setpoint

Setup/Relay 2/Alarm High 
Deadband 40099 Float 2 R/W Sets the high alarm deadband

Setup/Relay 2/Alarm Low 
Deadband 40101 Float 2 R/W Sets the low alarm deadband

Setup/Relay 2/Alarm On Delay 40103 Unsigned 
Integer 1 R/W Sets the on delay time

Setup/Relay 2/Alarm Off Delay 40104 Unsigned 
Integer 1 R/W Sets the off delay time

Setup/Relay 2/Control Setpoint 40105 Float 2 R/W Sets the controller setpoint

Setup/Relay 2/Control Phase 40107 Unsigned 
Integer 1 R/W Sets the controller phase 

(0 = Low; 1 = High)

Setup/Relay 2/Control Deadband 40108 Float 2 R/W Sets the controller deadband

Setup/Relay 2/Control Overfeed 
Timer 40110 Unsigned 

Integer 1 R/W Sets the overfeed timer value (mins)

Setup/Relay 2/Control On Delay 40111 Unsigned 
Integer 1 R/W Sets the on delay time (sec)

Setup/Relay 2/Control Off Delay 40112 Unsigned 
Integer 1 R/W Sets the off delay time (sec)

Table 11 sc100 Modbus Registers (continued)

Group Name Tag Name Register
#

Data 
Type Length R/W Description
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Modbus Protocol

Setup/Relay 2/Control
Reset
Overfeed 
Timer

40113 Unsigned 
Integer 1 R/W Resets the overfeed timer

Setup/Relay 2/Event Setpoint 40114 Float 2 R/W Sets the event setpoint

Setup/Relay 2/Event Phase 40116 Unsigned 
Integer 1 R/W Sets the event phase (0 = Low; 1 = 

High)

Setup/Relay 2/Event Deadband 40117 Float 2 R/W Sets the event deadband

Setup/Relay 2/Event On Max Time 40119 Unsigned 
Integer 1 R/W Sets the max on time (mins)

Setup/Relay 2/Event On Min Time 40120 Unsigned 
Integer 1 R/W Sets the min on time (mins)

Setup/Relay 2/Event Off Max Time 40121 Unsigned 
Integer 1 R/W Sets the max off time (mins)

Setup/Relay 2/Event Off Min Time 40122 Unsigned 
Integer 1 R/W Sets the min off time (mins)

Setup/Relay 2/Timer Hold Type 40123 Unsigned 
Integer 1 R/W

Sets which Sensor outputs are affected 
during timer on time (0 = None; 
2 = Selected Sensor; 13 = All Sensors)

Setup/Relay 2/Timer Sensor
Select 40124 Unsigned 

Integer 1 R/W

Selects which Sensor outputs are being 
held/transferred during the timers on 
time (this is used when Hold type is set 
for single Sensor)

Setup/Relay 2/Timer Hold Mode 40125 Unsigned 
Integer 1 R/W Selects hold outputs vs. set transfer 

value during timers on time

Setup/Relay 2/Timer Duration 
Time 40126 Unsigned 

Integer 1 R/W Sets the timer on duration time (sec)

Setup/Relay 2/Timer Period Time 40127 Unsigned 
Integer 1 R/W Sets the period between timer on events 

(mins)

Setup/Relay 2/Timer Off Delay 40128 Unsigned 
Integer 1 R/W

Sets the time the affected Sensor 
outputs are held/transferred after the 
timer turns off (sec)

Setup/Relay 2/Status Level 40129 Unsigned 
Integer 1 R/W Sets the status level which will trigger 

the relay

Setup/Relay 3 Source 40130 Unsigned 
Integer 1 R/W

Selects data source for this relay 
(0 = None; 1 = Real Time Clock; 
2 = Sensor; 4 = Calculation)

Setup/Relay 3 Sensor
Select 40131 Unsigned 

Integer 1 R/W Selects Sensor source when Source = 
Sensor (0 = Sensor1; 1 = Sensor2)

Setup/Relay 3 Measuremen
t Select 40132 Unsigned 

Integer 1 R/W Selects measurement on the Sensor 
(0 = Meas1 .. 3 = Meas4)

Setup/Relay 3 Type 40133 Unsigned 
Integer 1 R/W

Selects the relay type (0 = Alarm; 1 = 
Control; 2 = Status; 3 = Timer; 4 = 
Event)

Setup/Relay 3 Transfer 
Setting 40134 Unsigned 

Integer 1 R/W Selects the transfer value for the relays 
(0 = De-energized; 1 = Energized)

Setup/Relay 3/Alarm High Alarm 40135 Float 2 R/W Sets the high alarm setpoint

Setup/Relay 3/Alarm Low Alarm 40137 Float 2 R/W Sets the low alarm setpoint

Setup/Relay 3/Alarm High 
Deadband 40139 Float 2 R/W Sets the high alarm deadband

Table 11 sc100 Modbus Registers (continued)

Group Name Tag Name Register
#

Data 
Type Length R/W Description
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Modbus Protocol

Setup/Relay 3/Alarm Low 
Deadband 40141 Float 2 R/W Sets the low alarm deadband

Setup/Relay 3/Alarm On Delay 40143 Unsigned 
Integer 1 R/W Sets the on delay time

Setup/Relay 3/Alarm Off Delay 40144 Unsigned 
Integer 1 R/W Sets the off delay time

Setup/Relay 3/Control Setpoint 40145 Float 2 R/W Sets the controller setpoint

Setup/Relay 3/Control Phase 40147 Unsigned 
Integer 1 R/W Sets the controller phase 

(0 = Low; 1 = High)

Setup/Relay 3/Control Deadband 40148 Float 2 R/W Sets the controller deadband

Setup/Relay 3/Control Overfeed 
Timer 40150 Unsigned 

Integer 1 R/W Sets the overfeed timer value (mins)

Setup/Relay 3/Control On Delay 40151 Unsigned 
Integer 1 R/W Sets the on delay time (sec)

Setup/Relay 3/Control Off Delay 40152 Unsigned 
Integer 1 R/W Sets the off delay time (sec)

Setup/Relay 3/Control
Reset
Overfeed 
Timer

40153 Unsigned 
Integer 1 R/W Resets the overfeed timer

Setup/Relay 3/Event Setpoint 40154 Float 2 R/W Sets the event setpoint

Setup/Relay 3/Event Phase 40156 Unsigned 
Integer 1 R/W Sets the event phase (0 = Low; 1 = 

High)

Setup/Relay 3/Event Deadband 40157 Float 2 R/W Sets the event deadband

Setup/Relay 3/Event On Max Time 40159 Unsigned 
Integer 1 R/W Sets the max on time (mins)

Setup/Relay 3/Event On Min Time 40160 Unsigned 
Integer 1 R/W Sets the min on time (mins)

Setup/Relay 3/Event Off Max Time 40161 Unsigned 
Integer 1 R/W Sets the max off time (mins)

Setup/Relay 3/Event Off Min Time 40162 Unsigned 
Integer 1 R/W Sets the min off time (mins)

Setup/Relay 3/Timer Hold Type 40163 Unsigned 
Integer 1 R/W

Sets which Sensor outputs are affected 
during timer on time (0 = None; 
2 = Selected Sensor; 13 = All Sensors)

Setup/Relay 3/Timer Sensor
Select 40164 Unsigned 

Integer 1 R/W

Selects which Sensor outputs are being 
held/transferred during the timers on 
time (this is used when Hold type is set 
for single Sensor)

Setup/Relay 3/Timer Hold Mode 40165 Unsigned 
Integer 1 R/W Selects hold outputs vs. set transfer 

value during timers on time

Setup/Relay 3/Timer Duration 
Time 40166 Unsigned 

Integer 1 R/W Sets the timer on duration time (sec)

Setup/Relay 3/Timer Period Time 40167 Unsigned 
Integer 1 R/W Sets the period between timer on events 

(mins)

Setup/Relay 3/Timer Off Delay 40168 Unsigned 
Integer 1 R/W

Sets the time the affected Sensor 
outputs are held/transferred after the 
timer turns off (sec)

Setup/Relay 3/Status Level 40169 Unsigned 
Integer 1 R/W Sets the status level which will trigger 

the relay

Table 11 sc100 Modbus Registers (continued)

Group Name Tag Name Register
#

Data 
Type Length R/W Description
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Modbus Protocol

Comm/Net Card Mode 40170 Unsigned 
Integer 1 R/W Sets the Modbus mode 

(0 = RTU; 1 = ASCII)

Comm/Net Card Baud 40171 Unsigned 
Integer 1 R/W

Sets the Modbus baud rate (0 = 9600; 
1 = 19200; 2 = 38400; 3 = 57600; 

4 = 115200)

Comm/Net Card Stop Bits 40172 Unsigned 
Integer 1 R/W Sets the number of stop bits (1,2)

Comm/Net Card Data Order 40173 Unsigned 
Integer 1 R/W Sets the register data order for floats 

(0 = Normal; 1 = Reversed)

Comm/Net Card
Min 
Response
Time

40174 Unsigned 
Integer 1 R/W Sets the minimum response time 

(0 to 30 sec)

Comm/Net Card
Max 
Response
Time

40175 Unsigned 
Integer 1 R/W Sets the maximum response time 

(100 to 1000 sec)

Comm/Net 
Card/Addresses sc100 40176 Unsigned 

Integer 1 R/W Sets the sc100 Modbus Address

Comm/Net 
Card/Addresses Sensor 1 40177 Unsigned 

Integer 1 R/W Sets the Sensor 1 Modbus Address

Comm/Net 
Card/Addresses Sensor 2 40178 Unsigned 

Integer 1 R/W Sets the Sensor 2 Modbus Address

Comm/Net Card/Stats Good 
Messages 40179 Unsigned 

Integer 2 R/W Number of good messages

Comm/Net Card/Stats Bad
Messages 40181 Unsigned 

Integer 2 R/W Number of failed messages

Comm/Net Card/Stats % Good 
Mesg 40183 Float 2 R/W % of good messages

Comm/Service Port Mode 40185 Unsigned 
Integer 1 R/W Sets the Modbus mode (0 = RTU; 

1 = ASCII)

Comm/Service Port Baud 40186 Unsigned 
Integer 1 R/W

Sets the Modbus baud rate (0 = 9600; 
1 = 19200; 2 = 38400; 3 = 57600; 
4 = 115200)

Comm/Service Port Stop Bits 40187 Unsigned 
Integer 1 R/W Sets the number of stop bits (1,2)

Comm/Service Port Data Order 40188 Unsigned 
Integer 1 R/W Sets the register data order for floats 

(0 = Normal; 1 = Reversed)

Comm/Service Port
Min 
Response
Time

40189 Unsigned 
Integer 1 R/W Sets the minimum response time 

(0 to 30 sec)

Comm/Service Port
Max 
Response
Time

40190 Unsigned 
Integer 1 R/W Sets the maximum response time 

(100 to 1000 sec)

Comm/Service 
Port/Addresses sc100 40191 Unsigned 

Integer 1 R/W Sets the sc100 Modbus Address

Comm/Service 
Port/Addresses Sensor 1 40192 Unsigned 

Integer 1 R/W Sets the Sensor 1 Modbus Address

Comm/Service 
Port/Addresses Sensor 2 40193 Unsigned 

Integer 1 R/W Sets the Sensor 2 Modbus Address

Comm/Service 
Port/Stats

Good 
Messages 40194 Unsigned 

Integer 2 R/W Number of good messages

Table 11 sc100 Modbus Registers (continued)

Group Name Tag Name Register
#

Data 
Type Length R/W Description
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Comm/Service 
Port/Stats

Bad
Messages 40196 Unsigned 

Integer 2 R/W Number of failed messages

Comm/Service 
Port/Stats

% Good 
Mesg 40198 Float 2 R/W % of good messages

Comm/Sensor/ Sensor1 
Stats

Good 
Messages 40200 Unsigned 

Integer 2 R/W Number of good messages

Comm/Sensor/ Sensor1 
Stats

Bad
Messages 40202 Unsigned 

Integer 2 R/W Number of failed messages

Comm/Sensor/ Sensor1 
Stats

% Good 
Mesg 40204 Float 2 R/W % of good messages

Comm/Sensor/ Sensor2 
Stats

Good 
Messages 40206 Unsigned 

Integer 2 R/W Number of good messages

Comm/Sensor/ Sensor2 
Stats

Bad
Messages 40208 Unsigned 

Integer 2 R/W Number of failed messages

Comm/Sensor/ Sensor2 
Stats

% Good 
Mesg 40210 Float 2 R/W % of good messages

Calibration Output1 4mA 
count 40212 Unsigned 

Integer 1 R/W Calibration counts for the 4mA output 1

Calibration Output1 
20mA count 40213 Unsigned 

Integer 1 R/W Calibration counts for the 20mA output 1

Calibration Output2 4mA 
count 40214 Unsigned 

Integer 1 R/W Calibration counts for the 4mA output 2

Calibration Output2 
20mA count 40215 Unsigned 

Integer 1 R/W Calibration counts for the 20mA output 2

Table 11 sc100 Modbus Registers (continued)

Group Name Tag Name Register
#

Data 
Type Length R/W Description
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DW = drinking water  WW = wastewater municipal PW = pure water / power 

IW = industrial water E = environmental  C = collections FB = food and beverage

Controller—
M

ulti-Param
eter

DATA SHEET

sc100 Controller

Features and Benefits 

One Controller for One or Two Sensors
The Hach sc100 Controller receives data from up to two
sensors. Use any of Hach’s line of digital sensors for
pH/ORP, conductivity, dissolved oxygen, or turbidity. 

One Controller for One or Two Parameters
Not only can the sc100 controller be used for up to two
sensors, but the sensors need not be the same. Mix and
match any combination of parameters. 

One Controller for Many Options
Communications using RS485/MODBUS® or Profibus DPV1®

protocols are available. (Contact your Hach representative 
for other communication protocols.) Multiple control functions
include built-in PID, control contacts, and alarm functions.

“Plug and Play” Operation
There’s no complicated wiring or set up procedures with the
sc100 controller. Just plug the sensor in and it’s ready for
use without special ordering or software configuration.

Simple, Reliable Data Collection
A built-in data logger collects measurement at user
selectable intervals (1 to 15 minutes), together with
calibration and verification points, alarm history, and
instrument setup changes for up to 6 months. With 
a two-year warranty, the Hach sc100 Controller is 
built to last. 

The Model sc100 Controller receives data from 
one or two sensors. Its plug-and-play, mix-and-match 

operation lets it fit into any facility or workflow. 
Digital communication with any Hach digital 

sensor or probe is simple and reliable.

DW

WW

PW

IW
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Ambient Conditions 
Operation 
With less than 7 W sensor load: 
-20 to 60°C (-4 to 140°F); 0 to 95% relative humidity, 
non-condensing

With less than 25 W sensor load: 
-20 to 40°C (-4 to 104°F); 0 to 95% relative humidity, 
non-condensing

Storage
-20 to 70°C (-4 to 158°F); 0 to 95% relative humidity, 
non-condensing

Power Requirements 
AC Powered sc100 model: 100-230 Vac ±10%, 50/60 Hz;
Power 15 W with 7 W sensor/network card load, 37 W 
with 25 W sensor/network card load

24 Vdc Powered sc100 model: 24 Vdc -15%, +20%; 
Power 16 W with 7 W sensor/network card load, 34 W 
with 25 W sensor/network card load 

Display 
Graphic LCD, 128 x 64 pixels with LED backlighting 

Relays
Three SPDT, user-configurable contacts rated 100 to 230 Vac,
5 Amp resistive maximum

Outputs
Two analog 4-20 mA, maximum impedance 500 Ohms,
optional digital network connection

Control 
PID, High/low phasing, setpoint, deadband, overfeed timer, 
off delay, and on delay

Alarms
Low alarm point, low alarm point deadband, high alarm point,
high alarm point deadband, off delay, and on delay

Communication (Optional)
RS-232 (MODBUS): Configure and retrieve measured data for
one analyzer using IBM-compatible PC

RS-485 (MODBUS): Advanced communications/networking
with PLC or SCADA system directly from analyzer.

Profibus DPV1: Advanced communications/networking with
PLC or SCADA system directly from analyzer.

Memory Backup 
All user settings are retained indefinitely in memory 
(non-volatile) (EEPROM)

Mounting Configurations 
Surface, panel, and pipe (horizontal and vertical)

Enclosure
NEMA 4X/IP66; metal enclosure with corrosion-resistant finish

Dimensions
1/2 DIN; 144 x 144 x 150 mm (5.7 x 5.7 x 5.9 in.)

Weight 
1.6 kg (3.5 lbs.)

Certifications
ETL to UL 61010A-1 and CSA C22.2 No. 1010.1

Specifications*

*Specifications subject to change without notice.

2

1. The controller shall be a
microprocessor-based instrument.

2. Connections between the sensors
and the controller shall be “plug 
and play.”

3. The controller shall have the 
option for RS-232/MODBUS, 
RS-485/MODBUS, or Profibus DPV1
serial input/output capability for two-
way communication to a computer
and have wireless downloading
capability through an IR Port located
on the interface unit to download
and print realtime data, calibration
history, and current set points in a
CSV format.

4. The Interface unit shall allow
operators to control sensor and
interface functions with menu-driven
software. 

5. The interface unit shall have a built-
in data logger with the capacity to
store data on 15-minute intervals for
up to 6 months with two sensors per
controller. 

5. The interface unit shall include two
analog 4-20 mA outputs and 3
unpowered SPDT form ‘C’ alarm
contacts. 

7. The interface unit shall include two
independent PID control functions.

8. The interface unit shall be housed 
in a NEMA-4X/IP66 metal enclosure
with corrosion-resistant finish.

9. The controller shall be mounted
horizontal or vertical on surface,
panel, or pipe. 

10. The AC power supply shall be
housed in the interface unit and
automatically accept input in the
range of 100 to 230 Vac, 50/60 Hz.

11. All system components shall be 
certified by ETL to UL 61010A-1,
CSA C22.2 No. 1010.1. 

12. The controller shall be warranted for
two full years against defects in
material and workmanship.

13. The controller shall be Hach
Company Model sc100 Controller.

Engineering Specifications
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sc100

144.0 mm (5.67 inches) 150.0 mm (5.91 inches)
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R

133 mm 5.25 inches

144 mm 5.67 inches
(ref only)

135 mm
5.31 inches

144 mm
5.67 inches

(ref only)

69 mm
2.7 inches

72 mm
2.955 inches

(ref only)

65 mm 2.575 inches

72 mm 2.955 inches
(ref only)

Dimensions

The sc100 controller unit can be installed on a surface, panel, or pipe (horizontally or vertically). No tools are needed to connect
the controller unit to any Hach digital sensor. 

Front and Side Views

Back View

3

M6X1.0

Panel Mount Cut-Out Dimensions

6.35 mm 0.25 inch

15.24 mm 0.60 inch

28.57 mm 1.125 inches

75.07 mm 2.955 inches

127 mm
5.00 inches

150 mm
5.91 inches

(ref only)99.31 mm
3.91 inches

50.8 mm
2.00 inches

28.57 mm 1.125 inches

68.96 mm 2.715 inches

25.4 mm 1.00 inches25.4 mm 1.00 inches

144 mm 5.67 inches

Conduit Hole Dimensions
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To complete your digital
measurement system, choose from
Hach’s family of digital products…

Lit. No. 2463 Rev 1
E9 Printed in U.S.A.
©Hach Company, 2009. All rights reserved.
In the interest of improving and updating its equipment, Hach Company reserves the right to alter specifications to equipment at any time.

For current price information,
technical support, and ordering
assistance, contact the Hach
office or distributor serving
your area.  

In the United States, contact: 

HACH COMPANY World Headquarters 
P.O. Box 389 
Loveland, Colorado 80539-0389
U.S.A. 
Telephone: 800-227-4224 
Fax: 970-669-2932 
E-mail: orders@hach.com 
www.hach.com 

U.S. exporters and customers in Canada,
Latin America, sub-Saharan Africa, Asia,
and Australia/New Zealand, contact: 

HACH COMPANY World Headquarters 
P.O. Box 389 
Loveland, Colorado 80539-0389 
U.S.A. 
Telephone: 970-669-3050 
Fax: 970-461-3939 
E-mail: intl@hach.com
www.hach.com 
www.hach-latinoamerica.com

In Europe, the Middle East, and
Mediterranean Africa, contact: 

HACH LANGE GmbH
Willstätterstraße 11
D-40549 Düsseldorf 
GERMANY
Tel: +49 (0) 211 5288-0
Fax: +49 (0) 211 5288-143
E-mail: info@hach-lange.de
www.hach-lange.com

At Hach, it’s about learning
from our customers and
providing the right answers.
It’s more than ensuring the
quality of water—it’s about
ensuring the quality of life.
When it comes to the things
that touch our lives...

Keep it pure.

Make it simple.

Be right.

4

LXV401.52.00002 sc100 Controller Standard

LXV401.52.01002 sc100 Controller with RS-232 (MODBUS)

LXV401.52.02002 sc100 Controller with RS-485 (MODBUS)

Note: Power cords must be ordered separately.

Note: Other communication options are available. Please contact Hach Technical
Support or your Hach representative.

Power Cords

5448800 Power Cord with strain relief, 125 Vac

5448900 Power Cord with strain relief, 230 Vac, European-style plug

Accessories

LZX961.5 Weather Protection Shield, for controller

Ordering Information
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Features and Benefits

Accurate, Color-independent Measurement
Hach’s SOLITAX sc Turbidity and Suspended Solids 
Sensors are immune to shifts in color of activated 
sludge caused by variations in through-flow volume, 
climatic fluctuations, or other unexpected events. Unlike
conventional systems, that need to be continually calibrated
to compensate for color variation, the proven measurement
technique used in the SOLITAX sc sensor is the only
technology that provides measurement completely
independent of color. 

Self-cleaning Wiper Prevents Erroneous Values
The SOLITAX sc sensor’s self-cleaning wiper prevents
erroneous values and maintenance problems by preventing
biological growth. Gas bubbles in the sample do not
interfere with the measurement. 

Excellent Correlation to Laboratory Analysis
Comparisons between laboratory analysis and continuous
suspended solids measurement using SOLITAX sc sensors
show an exceptional correlation to mixed liquor, settled and
thickened sludge. Online measurement not only saves time
on manual analysis but also provides critical real time TSS
measurements that can be used to operate the plant more
efficiently. (See Correlation Chart on page 2.)

Fully Serviceable Sensors
Conventional Turbidity and Suspended Solids sensors are
potted and are discarded when they no longer function.
SOLITAX sc sensors are serviceable so that the useful life 
of the sensor, in many cases, is doubled. 

Easy One-point Calibration
Calibration of SOLITAX sc sensors is easy with a simple
correction factor procedure to measure turbidity or
suspended solids. Multipoint calibration is available for
nonlinear samples.

Versatile Mounting Styles
SOLITAX sc sensors can easily be configured for many
applications. Models designed for immersion into a tank are
available in PVC plastic or stainless steel. An insertion style
sensor for pipes is available in stainless steel. Installation
kits for either style sensor are also available.

Multi-channel, Multi-parameter System
Any combination of two SOLITAX sc sensors can be
installed using one Hach sc100 Controller. The same
controller can also accommodate any combination of
parameters, including suspended solids, turbidity, pH/ORP,
dissolved oxygen, conductivity, and nitrate. All of Hach’s
model sc sensors are “plug and play” with no complicated
wiring or set-up procedure necessary. 

Communications—Multiple alarm/control schemes are
available using three relays and two PID control outputs.
Communications use analog 4-20 mA and digital
MODBUS®/RS485, MODBUS®/RS232 protocols. 
(Other digital protocols are available. Contact your Hach
representative for details.) Every sc100 controller is equipped
with wireless communication through an infrared port.

Data logger—A built-in data logger collects measurement
data, calibration, verification points, and alarm history for up
to 6 months. Data can be retrieved to a computer or PDA.

DW = drinking water  WW = wastewater municipal PW = pure water / power 

IW = industrial water E = environmental  C = collections FB = food and beverage

Turbidity and Suspended Solids
DATA SHEET

SOLITAX® sc 
Turbidity and 
Suspended Solids 
Sensors 

DW

WW

IW

Hach SOLITAX sc sensors provide accurate, color-independent
measurement of turbidity and suspended solids in drinking water,

wastewater, and industrial process applications. A self-cleaning
wiper prevents measurement error due to fouling. These sensors

demonstrate excellent correlation with laboratory analysis 
so it’s an exceptional tool for process control.

ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 313 of 2338



Wiper

LED Window

Wiper
Area

140˚ Backscatter
Detector Window

90˚ Detector 
Window

2

Principal of Operation:
SOLITAX sc ts-line sensor with dual-beam optics
and added back-scatter detector

• Dual infrared light beams. LED light source transmits light 
at 45° to sensor face.

• Nephelometric photoreceptors detect light at 90° to the
transmitted light beam.

• Backscatter photoreceptor (included on all models except
the SOLITAX sc t-line) detects light at 140° to the
transmitted light beam to measure suspended solids in
heavily loaded sample streams.

• Self-cleaning wiper, optional.

• T-line probes measure turbidity only.

• TS, HS, inline, and highline sensors measure either 
turbidity or suspended solids. The parameter to be
measured is user selectable and can be changed 
at any time.
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For insertion in pipes For immersion in open tanks
Model inline sc Model highline sc Model t-line sc Model ts-line sc Model hs-line sc

Parameter

Turbidity Turbidity Turbidity Turbidity Turbidity
Suspended Solids Suspended Solids Suspended Solids Suspended Solids

Measuring Range

Turbidity 0.001 to 4000 NTU 0.001 to 4000 NTU 0.001 to 4000 NTU 0.001 to 4000 NTU 0.001 to 4000 NTU
Suspended Solids 0.001 mg/L to 50 g/L 0.001 mg/L to 500 g/L n/a 0.001 mg/L to 50 g/L 0.001 mg/L to 500 g/L

Units of Measure

Turbidity User selectable—NTU, FNU, or TE/F
Suspended Solids User selectable—g/L, mg/L, ppm, or % solids

Accuracy Defined according to ISO/WD 13530.

Turbidity Less than 1% of reading or ±0.001 NTU, whichever is greater
Suspended Solids Less than 5% of reading (depends on homogeneity of municipal activated sludge)

Repeatability Defined according to ISO/WD 13530.

Turbidity Less than 1% of reading
Suspended Solids Less than 3% of reading (depends on the homogeneity of municipal activated sludge)

Detection Limit

Turbidity 0.001 NTU
Suspended Solids 0.001 mg/L

Response Time Initial response in 1 second

Signal Average Time User selectable ranging from 1 to 300 seconds

Calibration

Turbidity Formazin or StablCal® Standard
Suspended Solids Based on gravimetric TSS analysis with a correction factor procedure

Certifications CE certified to EN 61326-1, EN 61326/A1, EN 61326/A2, EN 61010-1

Mounting

Through sidewall of a pipeline using Fixed to the rim of the tank
a ball valve; minimum pipe size 
100 mm (4 in.) in carbon or 
stainless steel

Flow Velocity 3 m/s (9.8 ft./s) maximum

Operating Temperature >0 to 40°C (>32 to 104°F)

Sample Temperature >0 to 40°C (>32 to 104°F)

Sample Pressure 6 bar (87 psi) maximum

Sensor Construction

Wiper Silicon Silicon
Sensor body Stainless steel Stainless steel or PVC

Dimensions (diameter x length)

Insertion sensor: 60 x 315 mm Immersion sensor: 60 x 200 mm (2.4 x 7.9 in.)
(2.4 x 12.4 in.);
Ball valve from flange: 185 x 625 mm 
(7.3 x 24.6 in.)

Weight

Insertion stainless steel: 2.4 kg (5.3 lb.) Immersion, stainless steel: 1.38 kg (3.0 lb.)
Immersion, PVC: 0.52 kg (1.2 lb.)

Cable Length

10 m (33 ft.) standard. Optional extension cables available in 7.6 m (25 ft.), 15.2 m (50 ft.), 
30.5 m (100 ft.). Maximum total length: 100 m (328 ft.).

Specifications*

3

*Specifications subject to change without notice.
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4

SOLITAX sc models t-line, ts-line, and hs-line sensors for immersion in open tanks

7 mm
(0.28 inches)

Ø 60 mm
(2.36 inches)

200 mm
(7.87 inches)

Engineering Specifications

1. The suspended solids and/or turbidity sensor shall consist
of a digital sensor designed to connect to a universal
controller.

2. The suspended solids and/or turbidity sensor shall use
dual infrared light beam technique design utilizing an LED
light source in the sensor to transmit an infrared/scattered
dual beam into the sample stream at an angle of 45
degrees to the sensor face.

3. A photoreceptor located in the sensor face shall detect
scattered light (turbidity) at 90 degrees to the transmitted
beam.

4. A backscatter photoreceptor (included on all models
except the SOLITAX sc t-line), positioned at 140 degrees
to the transmitted beam, shall detect light scattered for
suspended solids readings.

5. The sensor shall analyze the dual-beam data and provides
a color independent measurement. 

6. The sensor shall have a self-cleaning wiper to prevent
erroneous values and maintenance problems caused by
biological activity, scum build-up, and gas bubbles.

7. The self-cleaning wiper shall ensure that measurements
are accurate, continuous, and completely color
independent.

8. The sensor shall have an operating range of 0.001 mg/L
to 50 g/L or 0.001 mg/L to 500 g/L and/or 0.001 to 
4000 NTU suspended solids and turbidity depending 
on the model.

9. The sensor shall be capable of immersion in a tank or
insertion into a pipe.

10. The materials of construction shall be PVC or polished
stainless steel, depending on the sensor selection.

11. The sensor shall have an operating temperature of 
>0 to 40°C (32 to 104°F).

12. The initial response time shall be 1 second and 
user-adjustable up to 300 seconds.

13. The accuracy shall be less than 1% of reading or 
0.01 NTU, whichever is greater for turbidity and less 
than 5% of reading for suspended solids. 

14. The suspended solids and turbidity sensor shall be 
Hach Company Model t-line sc for turbidity measurement
or ts-line sc, hs-line sc, inline sc, or highline sc for
suspended solids and turbidity measurement. 

Dimensions

Hach SOLITAX sc sensors can be fixed to the rim of the tank for immersion applications or inserted directly through the sidewall
of a pipeline for insertion applications. The optical unit of the sensor should be installed facing downstream in the direction of
the flow to minimize the impact of debris against the measurement system. A variety of installation kits are available.

SOLITAX sc models inline and highline sensors for insertion in pipes

7 mm
(0.28 inches)

315 mm
(12.40 inches)

Ø 60 mm
(2.36 inches)
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Dimensions continued

Installation for mounting SOLITAX sc models t-line, ts-line, and hs-line sensors for
immersion in open tanks. (Fixed point Installation Kit, P/N 5734400)

280 mm
(11.0 inches)

2000 mm
(78.7 inches)

130 mm
(5.1 inches)

Fixture with ball valve for mounting SOLITAX sc models inline and highline sensors in pipes

625 mm

Welding Neck Flanges

Handrail Mounting Kit
includes 1.5-inch diameter by 

7.5-ft long CPVC pipe and 
swivel/pivot/ pipe clamp assembly

(P/N MH236B00Z )
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Ordering Information

Sensor Selection

For insertion in pipes For immersion in open tanks

Range inline highline t-line ts-line hs-line

Wastewater

Final effluent 0 to 0.1 g/L or 0 to 1000 NTU • • •
Influent suspended solids 0 to 1.5 g/L • • •
Filtrate/centrate 0 to 2 g/L • • •
Mixed liquor suspended solids 0 to 5 g/L • •
Return activated sludge 0 to 25 g/L • •
Waste activated sludge 0 to 2% or 0 to 20 g/L • •
Primary sludge (settled sludge) 0.5 to 10% or 5 to 100 g/L • •
Anaerobic digested sludge 1.5 to 7% or 15 to 70 g/L • •
Gravity thickened sludge 2 to 10% or 20 to 100 g/L • •
Mechanically thickened sludge 3 to 8% or 30 to 80 g/L • •

Drinking Water

Source water monitoring 0 to 500 NTU • • •
Influent pressurized raw water 0 to 500 NTU • • •
Clarifier efficiency 0 to 20 NTU • • •
Filter backwash 0 to 20 NTU • • •
De-watering 0.5 to 10% or 5 to 100 g/L • • •

Industrial Water

Make-up water—Power, Pulp & Paper, Petrochemical, • • •
Food & Beverage

Boiler and cooling water—Petrochemical, Pulp & Paper • •
Lime addition—Petrochemical, Mining, Pulp & Paper • •
Wastewater (activated sludge process)—Power, Pulp & Paper, • • • • •
Petrochemical, Food & Beverage

White liquid applications—Pulp & Paper • •
Stormwater—Pulp & Paper, Petrochemical • • •
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Ordering Information continued

SOLITAX sc Turbidity and Suspended Solids Analyzers
(common controller and sensor configurations)

Immersion in Open Tanks Applications
6940000 Turbidity Analyzer includes sc100 controller and PVC t-line sc sensor (0.001 to 4000 NTU) with wiper

6940100 Turbidity and Suspended Solids Analyzer includes sc100 controller and stainless steel ts-line sc sensor 
(0.001 to 4000 NTU, 0.001 mg/L to 50 g/L) with wiper

6940200 Turbidity and High Range Suspended Solids Analyzer includes sc100 controller and stainless steel 
hs-line sc sensor (0.001 to 4000 NTU, 0.001 mg/L to 500 g/L) with wiper

Insertion in Pipes Applications
6940300 Turbidity and Suspended Solids Analyzer includes sc100 controller, stainless steel inline sc sensor 

(0.001 to 4000 NTU, 0.001 mg/L to 50 g/L) with wiper, and insertion mounting kit

6940400 Turbidity and High Range Suspended Solids Analyzer includes sc100 controller, stainless steel 
highline sc sensor (0.001 to 4000 NTU, 0.001 mg/L to 500 g/L) with wiper, and insertion mounting kit

Both 6940300 and 6940400 include the insertion mounting kit which includes a 4 inch pre-coped Carbon Steel Flange. 
Non-coped flanges are available. See below.

NOTE
1. Power cords must be ordered separately.
2. Fixed point installation kit or handrail mount kit must be ordered separately for all immersion analyzers.

Individual SOLITAX sc Sensors

Immersion Sensors 
LXV423.99.10000 Turbidity, t-line sc, PVC with wiper (0.001 to 4000 NTU)
LXV423.99.12000 Turbidity, t-line sc, PVC without wiper (0.001 to 4000 NTU)
LXV423.99.10100 Turbidity and Suspended Solids, ts-line sc, PVC with wiper (0.001 to 4000 NTU, 0.001 mg/L to 50 g/L)
LXV423.99.12100 Turbidity and Suspended Solids, ts-line sc, PVC without wiper (0.001 to 4000 NTU, 0.001 mg/L to 50 g/L)
LXV423.99.00100 Turbidity and Suspended Solids, ts-line sc, stainless steel with wiper (0.001 to 4000 NTU, 0.001 mg/L to 50 g/L)
LXV423.99.02100 Turbidity and Suspended Solids, ts-line sc, stainless steel without wiper (0.001 to 4000 NTU, 0.001 mg/L to 50 g/L)
LXV423.99.10200 Turbidity and Suspended Solids, hs-line sc, PVC with wiper (0.001 to 4000 NTU, 0.001 mg/L to 500 g/L)
LXV423.99.12200 Turbidity and Suspended Solids, hs-line sc, PVC without wiper (0.001 to 4000 NTU, 0.001 mg/L to 500 g/L)
LXV423.99.00200 Turbidity and Suspended Solids, hs-line sc, stainless steel with wiper (0.001 to 4000 NTU, 0.001 mg/L to 500 g/L)
LXV423.99.02200 Turbidity and Suspended Solids, hs-line sc, stainless steel without wiper (0.001 to 4000 NTU, 0.001 mg/L to 500 g/L)

Insertion Sensors
LXV424.99.00100 Turbidity and Suspended Solids, inline sc, stainless steel with wiper (0.001 to 4000 NTU, 0.001 mg/L to 50 g/L)
LXV424.99.02100 Turbidity and Suspended Solids, inline sc, stainless steel without wiper (0.001 to 4000 NTU, 0.001 mg/L to 50 g/L)
LXV424.99.00200 Turbidity and Suspended Solids, highline sc, stainless steel with wiper (0.001 to 4000 NTU, 0.001 mg/L to 500 g/L)
LXV424.99.02200 Turbidity and Suspended Solids, highline sc, stainless steel without wiper (0.001 to 4000 NTU, 0.001 mg/L to 500 g/L)

Accessories

5733000 Calibration Kit, includes calibration 
cylinder, two 500-mL 800 NTU StablCal®, 
and a sensor bracket

2660549 800 NTU StablCal®, 500-mL 
(two required per calibration)

LZX050 Wiper Blades, replacement only, pkg. of 5
LZX961.54 Sun Shield for sc100 controller

Cable Accessories

5796000 7.6 m (25 ft.) Extension Cable
5796100 15.2 m (50 ft.) Extension Cable
5796200 30.5 m (100 ft.) Extension Cable
Maximum total length 100 m (328 ft.)

Installation Accessories

5734400 Fixed Point Installation Kit for t-line, ts-line, 
and hs-line immersion sensors, includes stand 
and sun shield for controller and pipe for 
sensor cable

5738400 Insertion Mounting Kit for inline and highline 
insertion sensors (ball valve and extraction 
system). Kit includes a 4 inch pre-coped 
Carbon Steel Flange. Non-coped flanges are 
available. See below.

AHA033NPT Sensor Adapter, straight 1-1/2 FNPT
AHA034NPT Sensor Adapter, elbow 1-1/2 FNPT, 90º
MH236B00Z Handrail Mounting Kit (for sensor to be used 

with either adapter above) includes 1.5-inch 
diameter by 7.5-ft long CPVC pipe and 
swivel/pivot/ pipe clamp assembly

LZX660 Non-coped stainless steel welding flange for 
insertion kit 

LZX661 Non-coped carbon steel welding flange for 
insertion kit
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Lit. No. 2472 Rev 2
B91 Printed in U.S.A.
©Hach Company, 2009. All rights reserved.
In the interest of improving and updating its equipment, Hach Company reserves the right to alter specifications to equipment at any time.

For current price information,
technical support, and ordering
assistance, contact the Hach
office or distributor serving
your area.  

In the United States, contact: 

HACH COMPANY World Headquarters 
P.O. Box 389 
Loveland, Colorado 80539-0389
U.S.A. 
Telephone: 800-227-4224 
Fax: 970-669-2932 
E-mail: orders@hach.com 
www.hach.com 

U.S. exporters and customers in Canada,
Latin America, sub-Saharan Africa, Asia,
and Australia/New Zealand, contact: 

HACH COMPANY World Headquarters 
P.O. Box 389 
Loveland, Colorado 80539-0389 
U.S.A. 
Telephone: 970-669-3050 
Fax: 970-461-3939 
E-mail: intl@hach.com
www.hach.com 

In Europe, the Middle East, and
Mediterranean Africa, contact: 

HACH LANGE GmbH
Willstätterstraße 11
D-40549 Düsseldorf 
GERMANY
Tel: +49 (0) 211 5288-0
Fax: +49 (0) 211 5288-143
E-mail: info@hach-lange.de
www.hach-lange.com

At Hach, it’s about learning
from our customers and
providing the right answers.
It’s more than ensuring the
quality of water—it’s about
ensuring the quality of life.
When it comes to the things
that touch our lives...

Keep it pure.

Make it simple.

Be right.

8

To complete your turbidity and
suspended solids measurement
system, choose from these Hach
controllers…
Model sc100 Controller

(see Lit. #2463)

The Model sc100 Controller receives data from one or two
sensors. Its “plug and play”, mix-and-match operation lets 
it fit into any facility or workflow. Digital communication with
any Hach digital sensor or probe is simple and reliable.

Model sc1000 Controller

(see Lit. #2403)

Get the same great features as the sc100 Controller
above—“plug and play”, all digital operation and
communication—but with the Hach sc1000 Controller,
up to eight Hach sensors can be used with one
controller in any combination. The sc1000 Controller is
also expandable and upgradeable to easily adapt to
your needs.

ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 320 of 2338



DW = drinking water  WW = wastewater municipal PW = pure water / power 

IW = industrial water E = environmental  C = collections FB = food and beverage

Turbidity
DATA SHEET

1720E Low Range 
Turbidimeter

Features and Benefits 

USEPA Reporting
The 1720E Low Range Turbidimeter applies the instrument
design and meets performance criteria established by the
U.S. Environmental Protection Agency (USEPA) in Method
180.1, making it suitable for regulatory reporting.

Accuracy
Continuously flowing sample flows through the patented*
bubble removal system, which vents entrained air from 
the sample stream and eliminates the most significant
interference in low level turbidity measurement. The 
1720E Turbidimeter is not affected by variations in flow 
and pressure.

Nephelometric Measurement
Incandescent light directed from the sensor head assembly
down into the turbidimeter body is scattered by suspended
particles in the sample. The sensor's submerged photocell
detects light scattered at 90° from the incident beam.
Sample enters the center column of the turbidimeter, rises
into the measuring chamber and spills over the weir into the
drain port. This configuration results in an optical flat surface
free of turbulence. 

Simplicity
A simplified two-module design includes the sensor and 
the controller interface. The controller accepts two turbidity
sensors—adding a second 1720E sensor makes a system
with two complete turbidimeters. Connections are simple
plug & play.

Data Collection and Display
The 1720E Turbidimeter uses the sc100 Controller to 
receive data from up to two sensors. A built-in data 
logger collects turbidity measurement at user selectable
intervals (1-15 minutes), along with calibration and
verification points, alarm history, and instrument setup
changes for 6 months. Communications using
MODBUS®/RS485, MODBUS®/RS232, LonWorks®

protocols or the wireless IR port are available. The sc100
Controller is also compatible with AquaTrend® Networks.
Local display, recall, graphing, and trending in CSV format
make chart recorders redundant.

Experience
The 1720E Turbidimeter reflects 45 years of Hach leadership
in turbidity measurement science. Hach has the largest
turbidimeter installation base in the world. And, Hach offers
a two-year warranty on the 1720E.

*U.S. patent 5,831,727

Fast Calibration and Verification
Calibration and verification can be performed without loss of
sample flow using the ICE-PIC™ Calibration/Verification
Module. One-point calibration with prepared StablCal™
Stabilized Formazin Solution eliminates the errors of 
user-prepared formazin suspension dilution. Features of 
the ICE-PIC Module include:

• Calibrate or verify the performance of each sensor 
in less than one minute 

• Factory calibrated and provided with a certificate 
of accuracy

• Cost effective, one-time investment. No consumables 
are needed

• Small, lightweight design can be used for spot verification
in the facility

• Available in 20 and 1.0 NTU

The Model 1720E Low Range Turbidimeter is the newest is 
a long line of successful Hach turbidimeters—from the

unsurpassed world leader in turbidity measurement.

DW

PW

IW
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Range 
0.001-100 Nephelometric Turbidity 
Units (NTU)

Accuracy
(Defined according to ISO 15839.)
±2% of reading or ±0.015 NTU
(whichever is greater) from 0 to 40 NTU;
±5% of reading from 40 to 100 NTU

Displayed Resolution 
0.0001 NTU up to 9.9999 NTU; 
0.001 NTU from 10.000 to 99.999 NTU

Repeatability
(Defined according to ISO 15839.)
Better than ±1.0% of reading or 
±0.002 NTU, whichever is greater

Response Time 
Initial response in 1 minute, 15 seconds
for a full-scale step change

Signal Average Time 
User selectable from 6, 30, 60, 90
seconds; default 30 seconds

Sample Temperature
0 to 50°C (32 to 122°F)

Sample Flow Required 
200 to 750 mL/minute 
(3.1 to 11.9 gal/hour)

Operating Temperature 
Single sensor system: 
0 to 50°C (32 to 122°F)
Two sensor system: 
0 to 40°C (32 to 104°F)

Operating Humidity 
5 to 95% non-condensing

Storage Temperature 
-20 to 60°C (-4 to 140°F)

Power Requirements 
100-230 Vac, 50/60 Hz, 
auto selecting; 40 VA

Sample Inlet Fitting 
1/4" NPT female, 1/4" compression
fitting (provided)

Drain Fitting 
1/2" NPT female, 1/2" hose barb (provided)

Recorder Outputs 
Two selectable for 0-20 mA or 4-20 mA;
output span programmable over any
portion of the 0-100 NTU range; 
built into the sc100 Controller

Alarms 
Three set-point alarms, each equipped
with an SPDT relay with unpowered
contacts rated 5A resistive load at 
230 Vac; built into the sc100 Controller

Enclosure
NEMA-4X (indoor)/IP66 Controller

Digital Communication 
Network card compatible;
MODBUS®/RS485, MODBUS/RS232,
LonWorks® protocol (optional)

Wireless Communication 
IR Port on the sc100 Controller to
download into a handheld Personal
Digital Assistant (PDA), or laptop
computer via MODBUS®

Compliance
Standard Methods 2130B, USEPA 180.1,
Hach Method 8195

Certifications
Safety: 
Listed by ETL to UL 61010A-1: Certified
by ETL to CSA C22.2 No. 1010.1: CE
certified by Hach Company to EN
61010-1
Immunity: 
CE certified by Hach Company to
EN61326 (industrial levels)
Emissions: 
Class A: EN 61326, CISPR 11, FCC 
Part 15, Canadian Interference-Causing
Equipment Regulation ICES-003

Mounting 
Turbidimeter body and head assembly: 
wall and floor stand
sc100 Controller: 
wall, pole, panel, and floor stand

Dimensions 
Turbidimeter body and cap: 
25.4 x 30.5 x 40.6 cm (10 x 12 x 16 in.)
sc100 Controller: 
14.4 X 14.4 X 15.0 cm 
(5.67 x 5.67 x 5.91 in.)

Shipping Weight 
1720E Turbidimeter and 
sc100 Controller: 
6.12 kg (13.5 lbs.)
1720E Turbidimeter: 
4.54 kg (10 lbs.)

Specifications*

*Specifications subject to change without notice.

2

1. The turbidimeter shall be a
microprocessor-based, continuous-
reading, on-line nephelometric
instrument

2. The turbidity monitoring system shall
include one or two turbidimeter(s)
and one interface unit.

3. The turbidimeter shall measure turbidity
in the range of 0.001-100 NTU

4. Accuracy shall be ±2% of reading or
±0.015 NTU (whichever is greater)
from 0 to 40 NTU; ±5% of reading
from 40 to 100 NTU

5. Displayed resolution shall be 0.0001
NTU from 0 to 9.999 NTU and 0.001
NTU from 10.000 to 9.999 NTU.

6. Repeatability shall be better than 
±1.0% of reading or ±0.002 NTU
(whichever is greater). 

7. The turbidimeter shall meet all
design and performance criteria
specified by USEPA method 180.1.

8. Light shall be directed through the
surface of the sample and the
detector shall be immersed in the
sample, eliminating glass windows
and flow cells. 

9. Optical components shall be mounted
in a sealed head assembly that can
be removed for calibration/ service
without disturbing sample flow.

10. The turbidimeter body shall be
constructed of corrosion-resistant
polystyrene.

11. An internal bubble removal system
shall be included to vent entrained
air from the sample stream. 

12. Calibration of the turbidimeter 
shall be either formazin-based 
(20 or 1 NTU) or instrument
comparison-based calibration method.

13. User selectable signal averaging,
bubble removal, alarm and recorder
output hold, and self-test
diagnostics shall be provided. 

14. Connections between the
turbidimeter(s) and the controller
shall be “plug and play.”

15. All turbidimeters installed on a
network shall have the option for
MODBUS/RS232, MODBUS/RS485,
LonWorks serial input/output
capability for two-way
communication to a computer or a
have a wireless downloading

capability through the IR Port
located on the interface unit to
download and print realtime turbidity
data, calibration history, and current
set points in a CSV format.

16. The Interface unit shall allow
operators to control sensor and
interface functions with menu-driven
software and shall provide data
logging of measurement data from
up to two turbidimeters for 15
minutes, 1 hour, 24 hours, 30 days,
or 180 days.

17. The interface unit shall be able to
transfer data to a computer or
printer via direct MODBUS
communications or directly into a
Personal Digital Assistant (PDA) via 
a wireless IR Port. 

18. The interface unit shall have a built-
in data logger with the capacity to
store data on 15-minute intervals for
up to 6 months with two sensors per
controller. 

19. The interface unit shall include two
analog outputs and 3 unpowered
SPDT alarm contacts. 

Engineering Specifications
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sc100

POWER STATUS

127.8 mm
(5.0 inches)

236.22 mm
(9.30 inches)

384.30 mm
(15.13 inches)

19.72 mm
(0.78 inches)

238.35 mm (9.38 inches)

80.27 mm
(3.16 inches)

40.14 mm
(1.58 inches)
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Sample Inlet

2 Slots for
0.25" fastener

Sample Drain

Service Drain
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Allow at least
254 mm (10.00 inches)
above the instrument
for removal of
the head assembly.
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3

The sc100 controller unit can be installed on a pole, wall, panel or a floor stand. The 1720E turbidimeter can be installed on a
wall or a floor stand. No tools are needed to connect the controller unit to the turbidimeter. The distance between the two units
can be a maximum of 9.62 m (31.6 ft) with the use of an extension cable.

Dimensions

sc100 Controller

20. The interface unit shall be housed in
a NEMA-4X (indoor) industrial
metal/plastic enclosure.

21. The DC power supply shall be
housed in the interface unit 

22. The DC power supply shall
automatically accept input in the
range of 100 to 230 Vac, 50/60 Hz.

23. All system components shall be ETL
listed to UL 61010A-1, certified to
CSA C22.2 No. 1010.1, and CE
certified by manufacturer to EN
61010-1. 

24. All system components shall be CE
certified by the manufacturer to EN
61326 (industrial levels) for immunity
and emissions, Class A.

25. All system components shall meet
FCC Part 15 for North America and
Canadian Interference-Causing
Equipment Regulation ICES-003,
and CISPR 11 Class A levels for rest
of the world.

26. The turbidimeter shall be Hach
Company Model 1720E Low Range
Turbidimeter with sc100 Controller.

Engineering Specifications continued

1720E Turbidimeter
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E81 Printed in U.S.A.
©Hach Company, 2008. All rights reserved.
In the interest of improving and updating its equipment, Hach Company reserves the right to alter specifications to equipment at any time.

For current price information,
technical support, and ordering
assistance, contact the Hach
office or distributor serving
your area.  

In the United States, contact: 

HACH COMPANY World Headquarters 
P.O. Box 389 
Loveland, Colorado 80539-0389
U.S.A. 
Telephone: 800-227-4224 
Fax: 970-669-2932 
E-mail: orders@hach.com 
www.hach.com 

U.S. exporters and customers in Canada,
Latin America, sub-Saharan Africa, Asia,
and Australia/New Zealand, contact: 

HACH COMPANY World Headquarters 
P.O. Box 389 
Loveland, Colorado 80539-0389 
U.S.A. 
Telephone: 970-669-3050 
Fax: 970-461-3939 
E-mail: intl@hach.com
www.hach.com 

In Europe, the Middle East, and
Mediterranean Africa, contact: 

HACH LANGE GmbH
Willstätterstraße 11
D-40549 Düsseldorf 
GERMANY
Tel: +49 (0) 211 5288-0
Fax: +49 (0) 211 5288-143
E-mail: info@hach-lange.de
www.hach-lange.com

At Hach, it’s about learning
from our customers and
providing the right answers.
It’s more than ensuring the
quality of water—it’s about
ensuring the quality of life.
When it comes to the things
that touch our lives...

Keep it pure.

Make it simple.

Be right.

4

1720E Turbidimeter

6010100 1720E Turbidimeter with 
sc100 Controller

6010101 1720E Turbidimeter, sensor only

1720E with DigitalDirect
Communications

6010102 1720E/sc100 with
MODBUS/RS485 output

6010103 1720E/sc100 with
MODBUS/RS232 output

6010104 1720E/sc100 with 
LonWorks output

Cables

5796000 Extension Cable, 7.7 m (25 ft.)
4630600 Power Cord w/ strain relief,

125 Vac
4630800 Power Cord w/ strain relief,

230 Vac, European-style plug

Note: Power cables must be ordered
separately.

Accessories

5743200 Floor Stand

Calibration Supplies

ICE-PIC Calibration/Verification 
Module / 1720E:
5225000 20 NTU Module
5221500 1 NTU Module

StablCal Comparative Calibration Standards
2660153 20.0 NTU, 1 L each 

(Calibration Cylinder, 
P/N 44153-00, must be
ordered separately.)

StablCal Verification Standards
2697953 0.3 NTU, 1 L each
2698053 0.5 NTU, 1 L each
2723353 0.1 NTU, 1 L each
2659853 1.0 NTU, 1 L each
2746353 40.0 NTU, 1 L each

Formazin Calibration Standards
4415600 Formazin Calibration Kit for

user-prepared calibration
(includes 500 mL of 4000
NTU Formazin, TenSette®

Pipet, and calibration
cylinder)

246149 Formazin Primary Standard,
4000 NTU, 500 mL 
(replacement for P/N 4415600)

4415300 Calibration Cylinder, 1 L

Ordering Information

To complete your turbidity
measurement system, choose 
the sc100 or the sc1000 controller…
Model sc100 Controller

(see Lit. #2463)

LXV401.52.00002 sc100 Controller Standard
LXV401.52.01002 sc100 Controller with RS-232 MODBUS®

LXV401.52.02002 sc100 Controller with RS-485 MODBUS®

Model sc1000 Controller

(see Lit. #2403)

LXV402.99.00002 sc1000 Display Module
LXV400.99.1R572 sc1000 Probe Module, 4 sensors, 

4 mA Out, 4 mA In, 4 Relays, 110-230V
LXV400.99.1B572 sc1000 Probe Module, 4 sensors, 

4 mA Out, 4 mA In, 4 Relays, 
RS-485 (MODBUS), 110-230V

LXV400.99.1F572 sc1000 Probe Module, 4 sensors, 
4 mA Out, 4 mA In, 4 Relays, 
PROFIBUS DP, 110-230V

LXV400.99.1R582 sc1000 Probe Module, 6 sensors, 
4 mA Out, 4 mA In, 4 Relays, 110-230V
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PDA BLOWER COMPANY PTY LTD 

Client Name:   Tenix Alliance Pty Ltd  
Purchase Order Number:   TW-108522 
Purchase Order Date:   29/9/2009 
Equipment Description:         Membrane Blower  
Blower Model:   SN809 
Date Manufactured:         Feb. 2010 

S1409B-09-OM
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IMPORTANT!
Plastic bubble-wrap is 
for protection during 

transport only!

Remove upon receipt of 
blower.

Do not use bubble-wrap 
for storage purposes or 
else paintwork may be 

damaged.
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WARNING
MACHINE TO BE 

STOPPED AND POWER 
ISOLATED

 BEFORE: 

*Cleaning Air Filter 

*Checking Blower Oil Level 

*Any Maintenance Service 
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CAUTION

DO NOT OPERATE 

MACHINE WITHOUT 

VENTILATION FAN 

TURNED ON, 

CHECKED & 

RUNNING

CORRECTLY
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PDA BLOWER COMPANY PTY LTD 

OPERATORS MANUAL INDEX 

Section 1: Foreword__________________________________________________ 7
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Section 3: General Assembly Drawing ________________________________ 9
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Section 6: Equipment Warranty ______________________________________ 12
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Section 11: Lubrication______________________________________________ 18

Section 12: Service Instructions For Air Filter Elements _________________ 19

Section 13: Troubleshooting _________________________________________ 20

Section 14: Spare Parts______________________________________________ 21

Section 15: Performance Tables _____________________________________ 22

Section 16: Wedge Belts ____________________________________________ 23

Section 17: Pressure Relief Valve Series N ____________________________ 26
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Section 20: Ventilation Fan __________________________________________ 33
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PDA BLOWER COMPANY PTY LTD
OPERATORS MANUAL

Section 1: Foreword

Congratulations on your purchase of a precision engineering product by 
PDA Blower Company Pty Ltd.  PDA is specialist in the roots blower field 
and the assembly has been designed to operate reliably over many 
years in harsh Australian conditions to your satisfaction. 

The Assembly is fitted with world renowned BOC Edwards Hibon Bare Shaft 
Blower. Hibon have been manufacturing Positive Blowers since 1899 and 
all Manufacturing comes under Quality Assurance control to ISO 9001. 
Hibon Quality Assurance certificate No 943375 of Lloyds register applies. 
Every Individual Blower is tested to ISO 5167 after manufacture and a 
performance test certificate can be provided on request at time of order. 
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Section 2: Performance Data

PDA BLOWER COMPANY PTY LTD

BLOWER / VACUUM ASSEMBLY PERFORMANCE DATA

 - BLOWER SIZE:-                         SN809 

 - BLOWER FILTER SIZE:-                  ACMW6F 

      - MOTOR SIZE:-         37 kW/4P 

 - MOTOR SPEED:-                   1480 RPM 

- MOTOR DRIVE PULLEY:-                 355x4 SPA 

 - BLOWER PULLEY:-                  150x4 SPA 

 - DRIVE BELTS (WEDGEBELT):-              4x2360 XPA 
(Gates QuadPower II) 

- BLOWER SPEED:-         3578 RPM 

 - BLOWER DESIGN VOLUME:-            1772 Sm3/hr 

 - BLOWER DESIGN PRESSURE:-                        50 kPag 

- PRESSURE SWITCH SETTING:-                             55 kPag 

 - PRESSURE RELIEF VALVE SETTING:-                  60 kPag 

BELT TENSIONING DATA

  NEW BELTS                       USED BELTS 

 -  DEFLECTION FORCE:-             18-19N                     15-16N 

 - DEFLECTION DISTANCE:-        12mm                   12mm 
              
  - SPAN LENGTH:-                   776mm 

*New belts should be installed as close as possible to the Max     
Deflection Force  

IMPORTANT: WHEN ORDERING SPARES, PLEASE QUOTE THIS JOB REFERENCE 
NO.: S1409B-09
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Section 4: Roots Blower Description, Installation & Operation

It should be noted that a roots type blower is a positive displacement 
gas moving machine, so the units will operate equally as gas boosters or 
exhausters. However, a particular package will be designed and 
equipped with the necessary ancillaries to operate in only the pressure 
(blowing) or vacuum (sucking) mode, not both. 

Reversing the rotation of the unit will reverse the mode. Great care 
should be taken to check the rotation of the blower before 
commissioning.  The vacuum units will be fitted with vacuum relief valve 
and vacuum ancillaries, whilst the pressure units will be fitted with 
pressure relief valve and pressure ancillaries. 

Both blowing and vacuum units are fitted with inlet filters as standard 
and these must be cleaned regularly.
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Section 5: Warnings and Safety

It is essential that any one involved in the installation and operation of Positive 
Displacement Air Blowers, must have read and understood these instructions. 

SAFETY

Maintenance work carried out on site can be dangerous. Removing the 
blower, if necessary, from its foundations and transfer into a workshop is strongly 
recommended. 

1. Before any maintenance work is started. The drive motor should be isolated 
and a section of pipe work removed from both the inlet and outlet of 
blower. This ensures that any difference between the pressure in the pipe 
work and normal atmospheric pressure cannot cause the impellors to 
rotate. An alternative to removing the pipe work is to break the flanged 
joint in the pipe and insert a blanking off plate. 

2. All work on the machine, including oil changes and greasing, must be done 
during shutdown with power supply to the drive motor switched  off and 
isolated. 

3. Positive Displacement Air blowers are noisy; especially when Acoustic 
Enclosures are not fitted .The use of Hearing Protection is recommended 
and may be compulsory to comply with Plant Health & Safety Regulations. 

4. Protection devices, such as relief valves, drive guards and temperature 
switches must not be removed, modified or disabled. 

5. The temperature piping and blower casing may reach temperatures 
between 100 and 150 Degrees C and must not be touched until sure of 
cooling. 

6. Many of the larger components are heavy and it will often be necessary to 
employ safe, adequate lifting tackle. 

7. If the blower is operated with piping disconnected, place a strong coarse 
screen over the inlet and avoid standing in hot discharge of the blower or 
exhauster. Stay clear of open inlet piping (suction area) of pressure blowers 
and open discharge blast from vacuum blowers. 

8. Stay clear of air blast from pressure relief valves. 
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Section 6: Equipment Warranty

Warranties:
1 The period of warranty is 12 months from date of installation and commissioning or 

18 months from date of dispatch ex our works Melbourne Victoria, Australia or 
whichever is soonest. 

2 To the extent permitted by law all implied conditions, warranties and undertakings 
are expressly excluded. 

3 Except as provided in this clause the Company shall not be liable for any loss or 
damage, whether direct, or indirect (including consequential losses or damage 
)arising out of any breach of contract by the Company or any negligence of the 
Company , its employees or agents. 

4 Should the Company be liable for a breach of a condition or warranty implied by 
Division 2 of Part V of the Trade Practices Act 1974 (not being a condition or 
warranty implied by Section 69 of that Act) then its liability for a breach of any such 
condition or warranty express or implied shall be limited , at its option, to any one or 
more of the following:  

a) in the case of Goods: 

I. the replacement of the Goods or the supply of equivalent Goods; 

II. the repair of the Goods; 

III. the payment of the cost of replacing the Goods or acquiring equivalent 
Goods; 

IV. the payment of the cost of having the Goods repaired;  

provided that any such Goods are returned to the Company by the 
Purchaser at the Purchaser’s expense. 

b) in the case of Services: 

I. the supply of Services again; 

II. the payment of the cost of having the Services supplied again. 

5 The Company will not be liable for the costs of recovery of the goods from the field 
,loss of use of the Goods, loss of time, inconvenience , incidental or consequential  
loss or damage, nor for any other loss or damage other than stated above, where 
ordinary or exemplary , caused either directly or indirectly by use of the Goods. This 
does not apply to any defects or other malfunctions caused to the Goods by 
accident, neglect, vandalism, misuse, alteration, modification or unusual; physical, 
environment or electrical stress. 

6 The equipment must be installed and operated fully in accordance with operating 
and instruction manuals provided. Failure to do comply with these instructions will 
void any warranties. 

Fitness for Purpose:
The Purchaser agrees that it does not rely on the skill or judgment of the Company in 
relation to the suitability of any of the Goods for a particular purpose unless it has been 
indicated in writing to the Company and the Company has acknowledged in writing 
that the Goods will be fit for the particular purpose 
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Section 7: General Description of Assembly

General

Before delivery all blowers are subjected to a test run in the factory to confirm 
mechanical and operational performance.  Each Assembly is fitted with a 
nameplate identifying its model, size, serial No and Performance criteria. Any 
unauthorised modification to the blower, blower assembly or any failure to 
observe the installation requirements in this Instruction Manual will cancel any 
Guarantee rights and is at the customer’s responsibility and risk. 

Component Description

a) Suction Filter Silencer
This unit acts as both an initial filtration facility and as a sound attenuator. 
Cartridges located centrally to guarantee non-contamination of the 
conveyed gas. 

b) Blower
Air/Gas is conveyed by two tri-lobe impellors rotating within a casing which 
is provided with anti pulsation channels to minimise sound emissions. Any 
pressure rise will cause an equivalent temperature rise which will prohibit 
any contact with any part of the blower except for the suction side. 

c) Silencer Base
Standing on Vibration Mounts the silencer base carries the inlet filter silencer 
, blower and motor assembly. It is of all metal design eliminating the risk of 
product contamination and at the same time giving a broad sound 
attenuation. 

d) Acoustic Enclosure
Constructed from 1.6 mm Galvanised  Sheet metal and coated with 
etched primer and top coat enamel .(Some requirements include for 2- 
pack epoxy finish or enclosure to  be 316 stainless steel) .The enclosure is not 
normally  fitted with a cooling fan as it is not required. Air is directly to motor 
and blower inlet filter from outside of enclosure. In Special circumstances 
where a Variable Speed is required or blower is operating near maximum 
design a cooling fan is fitted to aid the electric motor in circulating the air 
through the enclosure. 

The acoustically enclosed blower units are supplied without a drive guard: 
therefore before starting, ensure that the removable panels and doors are 
secured by bolts or hex key locks provided. 
Vacuum units are fitted with guard even with enclosure, so safe access to 
vacuum relief valve (fitted inside enclosure) during operation can be 
achieved.  

e)   Pressure Relief Valve
The relief valve is preset in the factory; however during transportation the 
setting can sometimes be upset requiring valve to be reset on 
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commissioning on site, Advice on this can be obtained from PDA if this 
occurs.
The relief valve is the main and often the only protection for the blower and 
must be set and maintained to required design pressure. 

e) Non Return Valve
The primary function of this valve is to eliminate any possibility of pressurised 
piping causing material/fluids being sent back to blower discharge on 
blower shut down. This could cause severe damage to blower. 
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Section 8: Transport and Storage

The blower assembly is normally supplied on wooden pallet for fork lifting or has 
forklift access under the floor of enclosure. For lifting by crane, slings should be 
fitted under enclosure at each end and connected to spreader bar to ensure 
enclosure is not damaged. 

  The Blower Assembly must be stored in a dry and suitably protected place. 

       For Extended Storage Times:  
- Ensure equipment is stored in a clean, dry, flat place that is properly 

ventilated and free of vibration. 
- For units with acoustic enclosures, ensure that the suction and 

discharge vents are not blocked. 
- Spray protection oil into the compression chamber after removing 

the suction silencer cartridge and also on outside non-protected 
surfaces (e.g. shafts, pulleys …etc). Recommended protective oil is 
INOX MX3 Anti-Corrosion distributed by BSC Motion Technologies.

- Relieve tension on belt drive. 
- Rotate blower and motor shafts a few revolutions every 1-2 weeks to 

ensure bearings are adequately covered in lubricant and to prevent 
corrosion occurring in bearings. 

- Before start-up, drain the casings and if there is fear of 
contamination, clean the compression chamber with a solvent 
(alcohol, white spirit) 
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Section 9: Installation and Starting of Unit

Ensure that the foundations are clean, firm and level. These units require a 
flat slab at least 150 mm thick to take the fixing bolts .Vibration Isolation has 
been taken care of internally by flexible contacts between the silencer 
base and the palletised chassis. Mounting on uneven surfaces can cause 
access doors to distort, making them difficult to remove or replace .(Place 
shims under mounting feet if necessary) 
Ensure that electricity and other necessary services are available and 
adequate for required duty. 
Ensure adequate ventilation is available if inside building or enclosure. 
On receipt, check unit for damage or distortion. 
Place unit in selected location and ensure there is adequate access for 
component servicing or removal. 
Bolt the unit to the foundations. 
Check to ensure the Motor/ Blower turns freely 
Check unit for proper lubrication in accordance with Operators Manual. 
Open all downstream valves to ensure the blower is not operating against a 
closed head of pressure. 
Flick on/off the motor starter to check direction of rotation. 
Ensure ventilation openings of Acoustic Enclosure (where supplied) are 
unobstructed 
If cooling fan fitted, ensure connected and that fan is rotating in correct 
direction (exhausting air from inside of enclosure to outlet duct) Fan should 
operate at all times when main Blower Drive motor is running. 
Connect pipe work to blower with gaskets between flanges. 
Air filter , keep clean 
Belts: check tension and align as necessary 
The unit must only be used under the conditions for which it was designed. 
Modifications to the equipment, failure to comply with installation and use 
constraints will result in the warranty becoming invalid. 
For units with frequency invertor: 
The minimum and maximum frequencies must be preset. 
The maximum frequency must be tailored to meet the maximum 
performance of the blower. 
The frequency invertor must be set for operation at constant torque. 
For blowers with dual speed motors: 
It is possible to change from low to high speed by switching. 
Conversely, to switch from high to low speed, the motor must be stopped 
between the two phases because of the increase in resistive torque. 
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Section 10: Maintenance and Servicing

IMPORTANT NOTE:
CHECK THE BELT TENSION, TAPERLOCK SCREW TIGHTNESS AND ALIGNMENT 
BEFORE START UP. 
AGAIN AFTER 30 MINUTES OF BLOWER OPERATION 
THEN AGAIN AFTER 24 HOURS OF OPERATION 

IF THIS IS NOT DONE BELT STRETCH MAY CAUSE BELTS TO SLIP RESULTING IN 
PREMATURE BELT FAILURE AND CAUSING DAMAGE TO BLOWER DRIVE SHAFT SEAL 

Servicing:

Complete inspection with oil change after 200 hours 
Yearly , for three years : 

- Replacement of filter cartridge(s) 
- Draining & replacement of the oil. 
- Replacement of the drive belts 
- Replacement of the main shaft seal 

During the 3rd year, replace pulleys, At the end of the 3rd year, ie, after 24,000 
hours of operation, our after- sales service can offer you general servicing. This 
includes replacement of wearing parts such as bearings, seals etc. 

Servicing Plan

Interval in Service 
hours

Accessories Transmission Motor/ Blower

After ½ hour   Check Belt 
tension

After 24 hours Check Belt 
tension

Once weekly Check fouling of 
Suction filter and 

clean

Check belt 
tension till 
stabilized

Check oil levels 
(mid of sight 

glass)
After 200 hours      Drain & replace 

oil In blower
Every 1000 hours Check that the 

Enclosure air vents 
are not blocked. 

Test the relief 
valve.

Check the belt 
condition. 

Every 4000 hours   If the unit 
discharge         

temperature is 
greater than 120 0

C, drain and 
replace the 
blower oil.

After 8000 hours Check the pulleys 
for wear  and 

replace the belts 
if necessary

Drain & replace 
oil in blower
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Section 11: Lubrication

The information given below is only valid under the following conditions of use: 
- Suction Temp = < 60 Degrees C 
- Discharge Temp = < 140 Degrees C 
- Compliance with oil change intervals 

IMPORTANT NOTE:

- All blower units in assemblies are supplied with initial fill of Synthetic Oil (Mobil SHC630) as 
standard. If changing to another make of oil, drain and flush out oil casings before refilling. 
IMPORTANT: Bare Shaft Blowers are not supplied with oil. Fill before operation.

- Blower oil level can only be checked when blower is stopped. 

- Correct oil level is when oil is seen midway through sight glasses. 

- Over or under filling of oil will cause severe failure of blower. 

Note: SN Series units are lubricated with oil both ends 
           2000 H Series are oil on rear end , Grease lubricate on drive end 

We recommend Mobil SHC630

Density at 150 C=0.89 kg/cm3 Mean Pour point= -45 0 C Mean Flash Point=+260 0 C
Viscosities at:  
 200 C  640 cST 
 400 C  218 cST  
1000 C  27 cST 

For any other type of oil, please consult with PDA 

2000 H Series Grease  
Shell        Alvania R2     Mobil      Mobiltemp 1 
Castrol    Spheerol B2     BP           Energrease LS 2 

Approximate Oil Quantities in Litres (For Horizontal Position) 
Machine 801K 

802K 
803A 
804A 

806A 
809A 
811A 

818K 822A 842 870 
890 

892K 2022 
2023 

2031 
2032 
2033 

2041 
2042 
2043 

2051 
2052 

Drive
End 

0.101 0.50 1.0 0.41 1.80 4.0 7.0 1.94 Grease Grease Grease Grease 

Non-
Drive
End 

0.311 0.3 0.90 1.1 1.50 3.0 6.0 3.58 0.21 0.36 0.36 0.71 

Changing from Mineral Oil to Synthetic Oil or from one type to another:
1. Drain old oil when the machine is hot 
2. Put in the new oil as per instructions in the manual 
3. Run for 5 minutes 
4. Drain the oil again while hot 
5. Repeat points 2 to 4 again 
6. Put in the new oil to manual instructions 
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Section 12: Service Instructions For Air Filter Elements

Air Filter elements are an integral part of the inlet silencer incorporated in this 
equipment. 

The filter protects the equipment from airborne solids, e.g. Dust, powders, grain, pellets 
etc. Which if left free to enter the blower would cause costly break downs 

REGULAR attention to air filter elements is vital to long term trouble free running. 

Recommended Service Instructions
remove element 
blow off dust by directing compressed from inside to out  
If washable type ,wash in warm water with a commercial detergent 
Replace element when dry. 

*Important 
Air Dirty Indicator 
Blowing units are fitted with a “dirty filter” indicator fitted on the inlet side of the blower. 
This should be inspected @ minimum 160 hourly intervals for clean ambient conditions. 
Inspect @ 40 hourly intervals (minimum) for dirty ambient conditions. 
In any case filter must be cleaned or replaced if red “tell tale” mark on filter indicator 
appears. 
Some units are fitted with a vacuum gauge instead of the "Dirty Filter Indicator". In this 
case maintain the filter and inspect inlet when the vacuum is close to -5kPag. 

                                                                                
Some vacuum units are fitted with 
vacuum switches, which are factory 
preset to stop circuit when the filter is dirty. 
If blower stops and contactor trips out 
again after, clean or replace filter, then 
retry starting. 

NOTE: When replacing element, ensure 
that it is seated correctly. 
These elements are constructed to give 
long operational life – at low initial cost, 
and low maintenance cost – and will, 
dependant on the degree of 
maintenance, plus operating conditions, 
exceed 800 running hours   . 

THE OPERATING EFFICIENCY AND SERVICE 
LIFE OF YOUR BLOWER ASSEMBLY IS 
DEPENDANT ON THE QUALITY OF THE FILTER 
ELEMENT, SO SERVICE IT REGULARLY. 
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Section 13: Troubleshooting

Problem Possible Cause Remedy 
The rotors are touching Check the Clearance 
Considerable overload 

applied to machine 
Check pressure and 

temperature.  
Check condition of rotors 

and casing 
Foreign matter has entered 

the machine. 
Complete strip down & 

repair. 
Machine fouled. Clean. 

The machine fails to start or 
seizes 

Belt alignment defective Check and readjust 
Rotors touching Check clearances 

Excessive gear clearance Check and replace if 
necessary 

Excessive bearing 
clearance 

Check and replace if 
necessary 

Machine emits high noise 

Rotors unbalanced Carry out complete 
rotor/housing cleaning. 

Check clearances. 
Suction filter blocked 

(shown by filter indicator) 
Clean or replace filter 

Excessive differential 
pressure 

Check valve circuit and 
calibration 

Oil level or viscosity too 
high

Replace oil or readjust level 

Clearances between rotors 
or rotors and casing 

excessive 

Consult PDA after sales 
service 

Enclosure vent blocked Clean or clear 

Machine overheating 

Defective cooling fan Replace fan 
Oil level too high Re-establish correct level 

after purging 
Oil in gas stream 

Sealing rings defective Consult PDA after sales 
service 

Shaft seal leak Lip seal damaged Replace (check condition 
of seal collar) 

Suction filter blocked Clean or replace 
Operating characteristics 

not as scheduled 
Check 

Low volume flow 

Clearances have become 
excessive due to wear 

Have machine overhauled 

Operating characteristics 
differ to ordered design 

Absorbed power too high 

Differential pressure has 
increased to blocked 

suction filter 

Clean or replace filer 

After stopping the blower 
runs in reverse 

Non Return Valve 
defective 

Replace
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Section 14: Spare Parts

Item Qty. Description Item Qty Description 
001 1 Casing 024 1 Gear Hub 
006 1 Drive End Head Plate 028 1 Main Shaft Ring 
007 1 Non-Drive End Head Plate 031 2 Non-Gear End Bearing Case 
008 1 Gear Case 034 2 Non-Gear End Bearing Cover 
009 1 Case of Non-Gear End 035 2 Shaft Sealing Seals 
010 1 Shaft Seal Housing 036 12 Seals 
011 1 Drive Rotor Assembly 040 1 Locking Washer 
012 1 Driven Rotor Assembly 041 1 Non-Gear End Driven Locking Washer 
014 2 Labyrinth Ring Gear End 042 1 Non-Gear End Driver Locking Washer 
015 2 Labyrinth Ring Non-Gear End 043 1 Gear End Oil Slinger 
017 2 Deflector – Gear End 044 1 Non-Gear End Oil Slinger 
018 2 Deflector – Non-Gear End 105 1 Casing Feet 
019 2 Bearing Gear End     
020 2 Bearing Non-Gear End     
021 1 Main Shaft Bearing    
022 1 Spacer Bearing/Gear    
023 1 Set of Gears    
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Section 15: Performance Tables
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Section 16: Wedge Belts
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Section 17: Pressure Relief Valve Series N

General:

PDA positive displacement blowers like all P D units, must never be operated in excess 
of either their designed pressure or vacuum capacity. 
A blockage, of any description, in the outlet or inlet piping can cause sever damage to 
the unit. 
PDA has developed a series of pneumatically damped relief valves particularly 
adapted to the units, but also suitable in all cases where a reliable relief valve is desired 
or necessary. 

Operation:

In normal operation the force on the valve piston is balanced by the pressure setting 
spring (3). 
The design of the piston in the housing (6) prevents chatter due to pressure pulsations 
and the valve can fully open on a very small pressure setting differential. 

Construction:

Standard: 
          - Flange (8) cast iron 20 
          - Housing (6) bronze Cu Sn 12 
          - Stem (4) steel 
These materials prevent jamming or sticking 
due to oxidisation of the moving parts. 

Other materials available on request (eg. 
completely stainless steel) 

Nomenclature: 
1. Nut   6. Housing 
2. Spring collar  7.  Screw 
3. Spring  8. Flange 
4. Guide  9. Washer 
5. Tube   10.Nut 

Procedure for Setting P.D.A. Relief Valves:    

1. Ensure the blower is stopped before undertaking the following procedure. 
2. Dismantle the pipe spool cover (5) by removing the bolts (7). 
3. Back off spindle locknut (1A). 
4. Loosen (screw up) adjusting nut (1B) to reduce valve spring tension. 
5. Shut off the blower discharge line by closing the system isolating valve. 
6. Start Blower …. Total air flow from blower will discharge through the pressure relief 

valve. 
7. Adjust tension (screw down nut (1B) until the pressure gauge reads 5-7 kpa above 

design operating pressure. 
8. Stop the blower. 
9. Refit spindle locknut (1A) and pipe spool cover (5) 
10. Open system isolating valve (blower discharge line) 
11. Start Blower. 
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12. Check system s back pressure noting that the relief should not blow off. A small 
amount of air leakage is acceptable so long as the relief valve is not continuously 
relieving  ( i.e. The bell housing (6) just lifting) 
Running the unit with the relief valve bell lifting (6) will cause excessive wear.  

13. If a higher or lower relief setting is required, stop the blower and repeat the above 
procedure adjusting the spring tension as required to give the desired result. 

NOTES:

The blower works against the system back pressure, so the discharge pressure 
gauge reading is actually the system back pressure. 
The relief valve has a span approximately 4-5 kpa between starting to relieve and 
fully open. 
The relief valve is a safety device designed to protect the blower from overpressure. 
It is NOT a pressure control valve and never should be used as such 

Weight kg DN A 
dia. 

B
dia. 

C
dia. 

D1 D2 E1 E2 E3 F G 
dia. 

N
P:V C 

80 185 146 89   20 31 11 215 18 4 7 8 
125 250 210 140   24 37 13 365 18 8 15 17 
200 335 292 219   24 43 19 565 22 8 30 35 
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Section 18: Flange Neoprene Expansion Joint Installation Instructions
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Flange Neoprene Joint Data Table 
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Section 19: Pressure/Vacuum Switch
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Section 20: Ventilation Fan
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Calibration Cylinders Series 501 

Grundfos Alldos 501 clear PVC 
Calibration cylinders
Large range of sizes  
Solid Grey uPVC ends
Full scale calibration in easy to read increments
Easy to install BSP threaded socket connections

Grundfos Alldos calibration cylinders are designed to make calibration of chemical metering pumps simple. 
When installed in the flooded suction line of a metering pump, calibrating the pump can be completed on-line with minimal 
effort. This is the most accurate method of calibration as a working system is the only true way to gauge the output of a 
pump.
Grundfos Alldos calibration cylinders are manufactured from schedule 40 clear uPVC water pipe and are calibrated using 
the mean average internal dimensions of the pipe standards tolerance guide. The cylinders are scaled with zero at the top 
so that the volume used is shown at the completion of a calibration run.  
A calibration cylinder should be sized to allow the pump calibration trial to be carried out in one minute. Whilst Clear and 
Grey uPVC have very good chemical resistance to most chemicals, users should determine that the chemical resistance of 
these materials is suitable for their application before purchasing a cylinder. 
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Installation of calibration cylinders.
Install the calibration cylinder on the suction line of a dosing pump. The suction line should be flooded from the bulk storage
tank so that it fills the cylinder from the tank contents. For installations where the pump is mounted higher than the chemical
storage, the calibration cylinder can either be manually filled or by the dosing pump through back flow plumbing. 
The calibration cylinder must be installed with an isolating ball valve at the bottom connection and the suction line (from the
tank to the pump) must also have an isolation valve fitted at the tank outlet. 
The top connection must have a vent line installed, which should run back to the top of the storage tank or at least be 
higher than the bulk storage container. This vent line should be large enough so as not to cause a vacuum in the calibration 
cylinder during calibration. 
To fill the calibration cylinder open the bottom ball valve and the tank isolation valve. 
Start the metering pump and allow sufficient time for the pump head pressure to find its normal working pressure.  
With the pump running, close the tank isolation valve and when the liquid level in the calibration cylinder hits the zero mark 
start to time the calibration. Stop the pump at one minute and determine the amount of chemical drawn from the calibration 
cylinder. 
Use the formula Volume used (ml) x 60 min = L/hr. 
                                                1000 
Alternatively time a set volume (e.g. 200ml) and use the formula, Vol (ml) x 3.6 = L/hr. 
                       T, (sec) 
Adjust the pump stroke length control or speed and repeat the calibration until the desired output is achieved. 
When the correct calibration is completed you can either draw down the calibration cylinder until empty and close the 
bottom valve or use the cylinder and vent line as a guide to the bulk storage tank level. 
Alternatively you can install another ball valve on the top connection of the cylinder. This remains open during calibration. 
When the calibration is complete pump down the cylinder until it is half empty then close the top valve and leave the bottom 
valve open. The calibration cylinder then becomes a very effective suction pulsation damper and also a gas bubble 
collection chamber for gaseous liquids like Sodium Hypochlorite. 

Code Size (ml) Dimension L x Dia. Connection Thread 
501-00050-1A 50 310 x 21.4 ½”BSP
501-00100-1A 100 600 x 21.4 ½”BSP
501-00200-1A 200 1140 x 21.4 ½”BSP
501-00500-1A 500 290 x 60.3 ½”BSP
501-01000-1A 1000 540 x 60.3 ½”BSP
501-02000-1A 2000 530 x 88.7 ¾”BSP
501-05000-1A 5000 1150 x 88.7 ¾”BSP
501-10000-1A 10,000 630 x 168 1¼”BSP 
501-20000-1A 20,000 1200 x 168 1¼”BSP 

501EN03/06 

Grundfos Alldos Dosing and Disinfection
ALLDOS Oceania Pty Ltd 

P.O. Box 6087 
Unit 3/74 Murdoch Circuit 
Acacia Ridge  4110 QLD 
Australia
Ph:   +61 (0)7 3712 6888                                                                                                                                       E-mail: alldos.au@alldos.com 
Fax: +61 (0)7 3272 5188                                                                                                                                         ABN: 53 106 582 665
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Operation and Maintenance Manual 

PROJECT NAME:  FAIRFIELD WATER RECLAMATION PLANT

CUSTOMER:   TENIX ALLIANCE

LOCATION:   FAIRFIELD, QLD

CLIENTS REF:  P.O. # TW-116160
PROJECT NO:   01175 
EQUIPMENT:  ALUM DOSING SKID

DATE:   23RD JULY 2010

GRUNDFOS Pumps Pty Ltd 
515 South Road 
Regency Park SA 5010  
Australia 
ACN 007 920 765 
ABN 90 007 920 765 
Phone: (+61) 8 8461 4611 
Facsimile: (+61) 8 8461 4608 
www.grundfos.com

______________________________________________________________________________________ 
Revision: A File: 01175-01-OM 

 1 

ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 371 of 2338



Fairfield WRP Alum Dosing System

REVISION PAGE

Revision Date Revised Pages 
Approval
Signature

A 23/7/10 Draft BM

______________________________________________________________________________________ 
Revision: A File: 01175-01-OM 

 2 

ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 372 of 2338



Fairfield WRP Alum Dosing System

CONTENTS

SECTION 1: DESCRIPTION      7
1.1 Introduction              7

1.1.1 Training             7

1.2 Description of Equipment and Process           8

1.2.1 Process Overview            8

1.2.2 Process Description            8

1.2.3 Process Design             9

1.3 Equipment Description            10

1.3.1 Equipment Listing           10

a) Dosing Skid           10

b) Junction Box           11

1.4 Parts Listing & Special Tools           11

1.4.1 Recommended Spare Parts and Special Tools                      11

1.5 Supplier Details             12

1.5.1 List of Sub-contractor and Proprietary Equipment       12

1.5.2 List of Manufacturer and Supplier Details        13

SECTION 2: PRINCIPLE OF OPERATION    14
2.1 System Working Description           14

______________________________________________________________________________________ 
Revision: A File: 01175-01-OM 

 3 

ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 373 of 2338



Fairfield WRP Alum Dosing System

SECTION 3: OPERATING INSTRUCTIONS   15

3.1 Operational Procedures                        15

3.1.1 Prior to Start Up                        15

3.1.2 Pump Priming and Calibration                      17

3.2 Pre and Post Start Checks           18

3.2.1 Pre-Start Checks           18

3.2.2 Post Start Checks           18

3.3 Emergency Stopping            19

3.3.1 Emergency Stop Procedure          19

3.4 Continuous Operation            19

3.5 Flushing Dosing Pumps / System Prior to Maintenance        20

3.5.1 Pump No. 1            20

3.5.2 Pump No. 2            20

3.6 Safety Aspects             21

SECTION 4: INSTALLATION AND COMMISSIONING 23
4.1 Standards and Procedures for Mechanical Installation        23

4.2 Standards and Procedures for Electrical Installation        23

4.3 Standards and Procedures for Lubricating Equipment        23

4.4 Installation & Commissioning Instructions         24

4.4.1 Installation Instructions           24

4.4.2 Commissioning Instructions          25

______________________________________________________________________________________ 
Revision: A File: 01175-01-OM 

 4 

ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 374 of 2338



Fairfield WRP Alum Dosing System

SECTION 5: ROUTINE MAINTENANCE    26
5.1 Cleaning the Equipment            26

5.2 Lubrication             26

5.2.1 Equipment Lubrication           26

5.3 Routine Maintenance Schedules           27

SECTION 6: REPAIR AND OVERHAULING   28
6.1 Corrective Maintenance            28

6.1.1 Replacement of Non-Consumable Parts         28

6.2 Isolating and Removing Dosing Pumps          28

6.3 Isolating the Suction / Strainer Line          29

6.4 Installation of a Removed Dosing Pump and Priming        29

SECTION 7: ALARMS AND TROUBLESHOOTING 30
7.1 Fault Protection and Rectification          30

7.1.1 Alarm Listings            30

7.1.2 Consequences of Power Failure          30

7.2 Manufacturer’s Manuals Troubleshooting Reference Table       31

7.3 Troubleshooting Flowcharts           32

SECTION 8: SUPPLIER OPERATION MANUALS 33
8.1 Grundfos 222-60 Dosing Pump           33

8.2 Grundfos 517 Pulsation Dampener          34

8.3 Grundfos 525 Pressure Loading Valve          35

8.4 Grundfos 525 Pressure Relief Valve          36

______________________________________________________________________________________ 
Revision: A File: 01175-01-OM 

 5 

ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 375 of 2338



Fairfield WRP Alum Dosing System

SECTION 9: TECHNICAL DATA     37
9.1 Grundfos 222-60 Dosing Pump           37

9.2 Grundfos 517 Pulsation Dampener          38

9.3 Grundfos 525 Pressure Loading Valve          39

9.4 Grundfos 525 Pressure Relief Valve          40

9.5 Grundfos 501 Calibration Cylinder          41

9.6 Georg Fischer TP Ball Valves           42

9.7 Georg Fischer 305 Series Strainer          43

9.8 Georg Fischer Pipe and Fittings            44

9.9 PVC-U Priming Fluid and Solvent Cement         45

9.10 Praher Non Return Check Valves          46

9.11 Air & Hydraulics Pressure Gauge c/w Diaphragm Protector       47

9.12 316SS Frame Material Technical Data          48

SECTION 10: DRAWINGS, TEST SHEETS AND ITP’S 49
10.1 P&ID’s              49

10.2 Mechanical As Built Drawings           50

10.3 Electrical As Built Drawings           51

10.4 Factory Acceptance Test sheets           52

10.5 Factory Inspection and Test Plans          53

SECTION 11: STORAGE AND PRESERVATION   54

______________________________________________________________________________________ 
Revision: A File: 01175-01-OM 

 6 

ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 376 of 2338



Fairfield WRP Alum Dosing System

SECTION 1: DESCRIPTION 

1.1 Introduction

This operation and maintenance manual presents information required for 
installation, operation, and maintenance of the Alum Dosing System supplied 
to Tenix Alliance for the Fairfield WRP.   

The Grundfos Alum Dosing System is a low maintenance liquid feed dosing 
system, designed to provide continuous supply of chemical from the dosing skid 
to the dosing points. 

This document is intended as a guide to assist Operators in understanding 
and operating the Alum Dosing System. This document contains 
information regarding the Alum System only within the scope of supply of 
Grundfos.

1.1.1  Training Program  
The main training tool for the Alum Dosing System is this Operation and 
Maintenance Manual.  The manual essentially contains all necessary information 
to familiarise the operators with individual equipment and the overall system 
operation. Individual equipment manuals are also included to assist the 
operators.

Emphasis should be placed on the following: 

 Plant and Equipment Operating Hazards. 
 Operating Parameters/Limits. 
 Equipment Limits. 
 Operating Requirements. 
 Maintenance Requirements. 
 Location of Emergency Stops. 
 Familiar with Plant Facilities Management Program. 
 Plant Controls. 
 Equipment operation, calibration, maintenance, cleaning etc. 
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1.2 Description of Equipment and Process 

1.2.1 Process Overview 
The Alum Dosing System consists of one chemical dosing skid with junction box. 

1.2.2 Process Description 

The Alum Dosing System consists of: 

 Alum Dosing Skid
The Alum Dosing Skid consists of 2x dosing pumps, 1x pulsation 
dampener, 1x calibration cylinder, 1x pressure gauge and 1x junction box. 
The Dosing Pumps operate in a duty/standby arrangement. The dosing 
pumps draw Alum from the Storage Tank and pump it to the dosing point. 
The dosing pumps are Grundfos 222-60 series digital pumps which allow 
adjustment of the Alum solution flow rate.

One online 1.0ltr calibration tube is provided for pump calibration.  
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Fairfield WRP Alum Dosing System

1.2.3 Process Design        

 The following are the functions for each operating equipment: 

PU-0584-001 
PU-0584-002 

222-60 Dosing Pumps 
Dosing Pumps to transfer Alum solution to the dosing 
point. 

STR-0584-001 Strainer Prevents foreign materials entering the dosing system. 
CC-0584-001 Calibration Cylinder Provides means to calibrate pump dosage rates. 

N/A Pulsation Damper 

Reduces the pressure peaks evoked by the oscillating 
power of the liquid mass and so protects the pipework 
of the dosing system. Provides a more regular flow on 
the pressure side and improves the dosing process. 

PRV-0584-001 
PRV-0584-002 

Pressure Relieve Valves Relieves excess pressure build up in pipe work. 

PI-0584-014 Pressure Gauge Provides operational feedback to indicate line / pump 
pressure  

PSV-0584-001 Pressure Loading Valve Maintains minimum backpressure on the pump 
discharge to Improve accuracy of the dose 

NRV-0584-001 
NRV-0584-002 

Non-Return Valves Prevents flow in reverse direction (chemical) 

Equipment 
No.

Equipment Function
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Fairfield WRP Alum Dosing System

1.3  Equipment Description       
The following are the main equipment installed in the Alum Dosing System: 

1.3.1  Equipment Listing       

a) Alum Dosing Skid 

Alum Dosing Skid equipment details are summarised below: 

Equipment Tag No. Qty Model/Size Supplier
222-60 Series 
Dosing Pumps 
with internal 
flow monitor 

PU-0584-001 
PU-0584-002 

2
95723923 
222-60
60L/hr

Grundfos Pumps 

Pressure 
Loading Valve PSV-0584-001 1

95702636 
525 Series 
DN4/8

Grundfos Pumps 

Pressure Relief 
Valves PRV-0584-001

PRV-0584-002
2

96636717 
525 Series 
DN4/8

Grundfos Pumps 

Calibration
Cylinder CC-0584-001 1

95714471 
1.0Ltr

Grundfos Pumps 

Pulsation
Dampener N/A 1

517-2312 
0.35Ltr

Grundfos Pumps 

Pressure 
Gauge PI-0584-014 1 6310001+1360 

63mm + Protector Air & Hydraulics 

Strainer STR-0584-001 
1 192305300 

305 Series ½” 
Georg Fischer 

Non Return 
Valves 

NRV-0584-001 
NRV-0584-002 2

120278 
½” Praher 

Air & Hydraulics 

Ball Valves Various 15
VSA22L200
½” TP Series 

Georg Fischer 

GPO N/A 2
56C310D 
56 Series 3 Pin 

Clipsal
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b) Junction Box 

Junction Box – equipment details are summarised below: 

ITEM QTY DESCRIPTION SUPPLIER PART NO. 

1 1 Enclosure SS 300 x 300 x 150 B&R Enclosures NI03031/S 

2 1 T Handle B&R Enclosures IP040

3 2 Earth Terminal 4mm2 Schneider Electric AB1-TP435U 

4 40 Terminal 2.5mm2 Schneider Electric AB1-VV235U 

5 1 Mushroom Latch Stop Button NHP Electrical D7P-MT34-PX01 

6 1 Emergency Stop Ring NHP Electrical D7-15YE112 

1.4  Parts Listing & Special Tools      

1.4.1 Recommended Spare Parts and Special Tools 
 The following Table contains a list of recommended spare parts that are to 

be kept onsite for the Alum Dosing System.

Spare Parts 
Supplier Description Part No. Quantity 

Grundfos Pumps Dosing Pump Repair Kit 96688928 1

Grundfos Pumps PLV / PRV Repair Kit 95714466 1

Georg Fischer Strainer Screen Element 161305338 1

For spare parts please contact Grundfos on (07) 5540 6700. 

 No special tools are required to be kept onsite for the Alum Dosing 
System.
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1.5 Supplier Details         

1.5.1 List of Sub-contractor and Proprietary Equipment  
 The table below contains a list of all Sub-contractors for the Alum Dosing 

System.

SUBCONTRACTOR ADDRESS CONTACT 

Alltype Plastic 
Fabrication

1/19 Murdoch Circuit 
Acacia Ridge QLD 4107 

Larry Danielle 
07 3711 7688 

 The table below contains a list of all Proprietary Equipment for the Alum 
Dosing System.

PROPRIETORY 
EQUIPMENT

MANUFACTURER/ 
SUPPLIER

ADDRESS CONTACT 

525 Series Pressure 
Loading Valve 

525 Series Pressure 
Relief Valve 

M222-60 Series 
Dosing Pump 

517 Series Pulsation 
Dampener 

501 Series 
Calibration Cylinder 

Stainless Steel 
Frames

Grundfos 30 Blanck St 
Ormeau Qld 07 5540 6700 
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1.5.2  List of Manufacturer and Supplier Details   

MANUFACTURER/ 
SUPPLIER

ADDRESS CONTACT PHONE

Georg Fischer 
Unit 7, 30 Raubers Rd., 
Banyo Qld 4014 Bruce Dyne 1300 130 149 

Air & Hydraulics 
PO Box 419, 
Brookvale NSW 2100 John Coffey 02 9939 6199 

Alltype Plastic 
Fabrication

1/19 Murdoch Circuit 
Acacia Ridge QLD 4107 

Larry
Danielle 07 3711 7688 

Sandvik Australia 14-16 Pambula Street, 
Regency Park SA 5010 N/A 08 8243 7700

B&R Enclosures 
PO Box 1151 
Browns Plains BC 
QLD 4118 

N/A 08 8243 1166 

Schneider Electric PO Box 103,  
Hindmarsh SA 5007 N/A 02 9851 2800

07 3890 2098

Pace Electrotech 
PO Box 141 
Albion QLD 4010 N/A 07 3257 4711 

NHP PO Box 3560.
Tingalpa DC Qld 4173 N/A 07 3909 4999 
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SECTION 2: PRINCIPLE OF OPERATION

2.1 System Working Description
The Alum Chemical System is designed to meter accurate quantities of Alum 

solution to various dosing points around the plant. It is configured in a duty/stand-

by mode to ensure continuity of supply. 

The rate of injection is controlled by manual operation of the pump controls or via 

a plant control system supplied by others in either manual or remote operation. 

A Calibration Cylinder has been provided as a reference to check the pump 

output flows. 

A Pressure indicator is fitted to provide the operator with a visual means to 

monitor pulsation damper, pump and back pressure balancing. 
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SECTION 3: OPERATING INSTRUCTIONS 

3.1 Operational Procedures       

Danger:  Moving Parts 
Potential Slip Hazard 
Chemical Contact 

Note: Activation of the Emergency Stop at any time will cease and 
prevent operation of the associated dosing skid. 

3.1.1  Prior to Start-up       
 Prior to Start-up, the following items need to be checked: 

 Ensure adequate supply of chemical is available to the dosing system. 

 Isolation Valves are configured correctly as set out in tables below. 
(Refer to the P&IDs) 

To run pump No.1 (PU-0584-001):

Valve Numbers. Configuration 

HV-0584-005, HV-0584-018, HV-0584-010, HV-0584-013, HV-0584-007 
HV-0584-008, HV-0584-015 Closed 

HV-0584-004, HV-0584-006, HV-0584-009, HV-0584-019, HV-0584-014 
HV-0584-017 Open

a) Ensure that adequate chemical is within Tank. 
b) Ensure that no alarms are activated. 
c) Ensure that pumps are primed and calibrated. 
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To run pump No.2 (PU-0584-002):

Valve Numbers. Configuration 

HV-0584-005, HV-0584-018, HV-0584-006, HV-0584-009, HV-0584-011 
HV-0584-012, HV-0584-015 Closed 

HV-0584-004, HV-0584-010, HV-0584-013, HV-0584-019, HV-0584-014 
HV-0584-017 Open

a) Ensure that adequate chemical is within Tank. 
b) Ensure that no alarms are activated. 
c) Ensure that pumps are primed and calibrated. 
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3.1.2 Pump Priming and Calibration     

Dosing Pump Priming Procedure:

1. Open and close valves as per section 3.1.1 depending on what 
pump shall be primed. 

2. Open drain/flush valve HV-0584-008 for priming Pump No.1 or 
valve HV-0584-012 for priming Pump No.2. 

3. Press and hold down the "Start/Stop" key on the selected pump. 
4. Let pump run in continuous operation– The pump switches to 

continuous operation at maximum stroke frequency 
5. Leave the pump running until the dosing head and the valves 

are filled with chemical and fluid flows from the drain/flush valve 
on the pressure side. 

6. Close drain/flush valve HV-0584-008 after priming Pump No.1 
or valve HV-0584-012 after priming Pump No.2 and turn off 
pump.

7. The pump is now ready to operate. 

Pump Calibration

It is recommended that the pumps are calibrated on a monthly basis. 

Note: On-the-fly calibration is not recommended by Grundfos

Dosing Pump Calibration Procedure:

1. Open and close valves as per section 3.1.1 
2. Set pump speed to 60lph (100%) on pump’s digital display. (note: it is 

advised to calibrate pumps across at least three set points – e.g., 
100% / 50% / 25%)

3. Open Calibration Cylinder isolation valve and fill Calibration tube. 
4. Close Isolation Valve at chemical supply, leaving Calibration Cylinder 

isolation valve open. 
5. Run pump and record volume change in calibration cylinder after 

60seconds. Record result and cross reference with pump curves. 
(note: it is advised to calibrate pumps across at least three set points – 
e.g., 100% / 50% / 25%) 

6. Allow calibration Cylinder to empty. 
7. Stop pump. 
8. Close Calibration Cylinder isolation valve and open Chemical Supply 

isolation valve. 
9.  Return system to normal operation. 
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3.2 Pre and Post Start Checks       

3.2.1 Pre-Start Checks    

1. Adequate Chemical within Tank.  
2. Ensure Tank Isolation Valves are open – refer 3.1.1 
3. Ensure that no alarms are activated. 
4. Ensure that Pumps are primed and calibrated. – refer to 3.1.2 

3.2.2 Post Start Checks    
1. Check for leaks and fix if necessary. 
2. Ensure pump is running normally and dosing chemical at the set rate. 
3. Visually and audibly check the dosing skid for abnormal sound and 

vibration.
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3.3 Emergency Stopping        
3.3.1 Emergency Stops                                   

Location:

 Latch Stops are mounted on the side of the Junction Box. 

Activation:

 Latch Stops are manually activated by the operator in case of any 
emergencies.

Action:

 Once the operator activates the Latch Stop, all electrical equipment 
on the Dosing Skid is isolated 
Note: Latch Stops should ONLY be used during an 
Emergency. To return the system to normal operation after 
an emergency stop, ensure all valves are in the correct 
position – refer 3.1.1 Reset all alarms and start system as 
per normal operating conditions. 

3.4 Continuous Operation        

1. Refer to start-up procedures 
2. Ensure all of the valves specified remain open – refer to 3.1.1

______________________________________________________________________________________ 
Revision: A File: 01175-01-OM 

 19 

ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 389 of 2338



Fairfield WRP Alum Dosing System

3.5 Flushing the Dosing System / Pump Prior to Maintenance 

3.5.1 Pump No. 1 (PU-0584-001)           
Relieve pressure by: 

1. Close Valve HV-0584-004. 
2. Connect drain hose to drain located after valve HV-0584-008 .  
3. Open Valve HV-0584-008 to relieve discharge pressure. 
4. Close valve HV-0584-006. 
5. Connect flushing hose to camlock located after valve HV-0584-007 

and open valve HV-0584-007. 
6. Flush the Pump No.1 through for 30 seconds. 
7. Close Valve HV-0584-007 and then close valve HV-0584-008. 
8. Disconnect flushing hose from camlock. 
9. Remove Pump – refer 6.2

3.5.2 Pump No. 2 (PU-0584-002)           
Relieve pressure by: 

1. Close Valve HV-0584-004. 
2. Connect drain hose to drain located after valve HV-0584-012 .  
3. Open Valve HV-0584-012 to relieve discharge pressure. 
4. Close valve HV-0584-010. 
5. Connect flushing hose to camlock located after valve HV-0584-0011 

and open valve HV-0584-011. 
6. Flush the Pump No.2 through for 30 seconds. 
7. Close Valve HV-0584-011 and then close valve HV-0584-012. 
8. Disconnect flushing hose from camlock. 
9. Remove Pump – refer 6.2

Flushing of the system is required whenever 
equipment is out of service for more than one week.
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3.6 Safety Aspects         

• “Always” wear protective clothing when operating or undertaking any 
maintenance on the chemical systems. i.e. clothing, eye protection, 
gloves.

• “Always” ensure you isolate the power to the equipment you are about to 
work on, to avoid the risk of the equipment starting up without warning. 

• “Always” ensure you isolate the suction and discharge of each pump 
before attempting to do any service work or repairs. 

• “Always” relieve the back pressure in the discharge line between the 
isolation valve and the pump, prior to attempting to work on the pump, or 
remove any fittings, unions, or connections. 

Chemical dosing skids require established safety guidelines for plant 
operation and maintenance. 
Note: These procedures do not address all of the safety 
concerns associated with operating this system and do not 
replace a properly designed and implemented facility safety 
program.  It is the responsibility of the user to establish 
appropriate safety and health practices and ensure that they are 
implemented. 
Operators should be familiar with chemicals being utilised (Refer to 
Material Data Sheets supplied by Chemical Manufacturers/Suppliers)
and all hazards associated with the equipment provided (Refer to the 
Manufacturers’ Literature).
Equipment warranty can be voided due to inappropriate operation - eg: 

1. running the pump with the suction/isolation valve closed 
2. perform routine maintenance – refer to individual 

manufacturer manuals 
3. Keep strainer clear – failing to do so will destroy the 

diaphragm valves
4. Hand tighten PVC fittings only - do not over-tighten 

The following safety pre-cautions should be followed during plant 
operation:
DO NOT operate any rotating equipment without the protective guards 
in     place. 
DO NOT attempt to dismantle any pipe work and fittings, prior to 
relieving the system pressure within all of the lines - Refer 3.6 
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Warning: All electrical work must be carried out by a qualified 
electrician. 

Established facility safety procedures should be followed during 
maintenance:

Local isolators and motors should be properly locked and/or tagged out 
according to plant safety procedures. A facility policy should be in place and 
followed to prevent unauthorised maintenance on the skids, including pipe work 
dismantling and testing.

1. Maintenance may require use of multiple tools, disassembly of 
equipment, and/or removal of guards normally in place when 
equipment is operating.

2. Eye protection should be worn at all times when operating, 
or adjusting any equipment on the dosing skids, whilst 
systems are operational, or stationary, due to pressure and 
possible corrosive nature of fluids contained within the pipe 
work and fittings. 

These measures should be outlined in facility manuals, and addressed 
in personnel training. 
It is the responsibility of the end-user to establish safe work-practices 
for Plant operation. 
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SECTION 4: INSTALLATION & COMMISSIONING 

4.1 Standards and Procedures - Mechanical Equipment 

AS2032: Installation for PVC Pipe Systems 

AS1554.6: Welding Stainless Steel for structural purposes 

AS1345: Identification of the contents of pipes, conduits and ducts 

AS3780: The Storage and Handling of Corrosive Substances 

AS1692: Steel Tanks for flammable and combustible liquids 

AS1940: The Storage and handling of flammable and combustible liquids 

AS1657: Fixed Platforms, walkways, stairways and ladders – Design, 

construction and installation 

4.2 Standards and Procedures for Wiring the Equipment  

AS3000: Electrical Installations (wiring rules) 

AS3008: Electrical Installations – Selection of Cables 

4.3 Standards and Procedures for Lubricating the Equipment 

Please refer to Manufacturer’s O&M Manuals – section 8. 
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4.4 Installation and Commissioning Instructions    

4.4.1 Installation Instructions      

1. Ensure the site civil works have been completed and all services are 
available.

2. Identify and hazards or safety issues before installation proceeds by 
completing site relative workplace risk assessment and job safety 
analysis sheets.    

3. Mark out site to ensure correct location and orientation as per site 
requirements and design. 

4. Ensure all plant components have arrived to site ready for the 
installation. 

5. Lay bitumen matting on top of the storage tank plinth and using a crane 
lower the storage tank into the final position. 

6.  Trim excess matting and fix the tank to the footings with chemical 
anchors.

7. Cut, weld and fit the vent assembly, overflow/drain, and truck fill lines to 
the storage tank. 

8. Carefully unpack all crates and lift the dosing skid, control and unloading 
panels into the correct position ensuring the inlet and outlet of the dosing 
skid are correct to the desired layout. 

9.  Fix the dosing skid, control and unloading panels into position using 
chemical anchors, making sure it is level and plumb before final 
lockdown.

10. Mark out the route for the suction line from the storage tank to the inlet of 
the dosing skid then cut, weld and fix the stainless steel pipework into 
final position. 

11. Mark out and fit dilution water from the service water line to the dilution 
water circuit inlet. 

12. Mark out and install the calibration and safety relief return lines from skid 
to tank making sure the return pipework has a fall for complete line 
drainage back to the storage tank. 

13. Connect the outlet of the dosing skid to the dosing point carrier lines  
14. Connect services and complete all wiring to the dosing system and 

conduct all testing before commissioning. 
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4.4.2 Commissioning Instructions     

i. Ensure services are available. 
ii. Visually inspect all plumbing and Electrical Equipment. 
iii. Physically examine all valves, unions etc. 
iv. Proceed as per Commissioning Test Sheet. 

Note: Operators should be aware of updated Site Dosing 
Specifications and adjust test procedures / values accordingly. 
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SECTION 5: ROUTINE MAINTENANCE 

5.1  Cleaning the Equipment       

1. The pipe work and hardware on the skid should be cleaned only with mild 
detergent and damp cloth. No solvents or abrasive cleaners should be 
used.

2. Line strainers - these will require frequent cleaning during the first 3-4 
months of operation due to contaminants in the tank and pipe work. 
Frequency during this period should be weekly. After this time, as required 
- approximately monthly. 

5.2 Lubrication          

5.2.1 Equipment Lubrication       

Note: Lubrication is not required on these pumps 
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5.3 Routine Maintenance Schedules      

Equipment Operation Day Wk Mth 3 mth 2 yrs 4 yrs 

Calibration
cylinder 

Clean calibration 
cylinder X

Calibrate Pump 
X

Dosing Pumps 

Replace pump kit X 

Strainers Check for debris / clean 
out X

Pulsation 
Damper

Check charge indicator 
- if required re-charge
to 60% - 80% operating 
pressure - refer to 
Manufacturer's Data -
Addendum

X

Unions Inspect for leaks X

All equipment Physically check for 
vibration and security of 
mounting

X

Visual inspection 
for leaks X
Check valve 
configurations X
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SECTION 6: REPAIR AND OVERHAULING 

6.1 Corrective Maintenance       

Prior to any equipment maintenance: 
1. Ensure that equipment is isolated from the system - refer 6.2 
2. All Electrical work is carried out by a qualified electrician. 
3. Refer to the Manufacturer’s Literature for corrective maintenance 

procedures for individual equipment- refer section 8.

For corrective maintenance on the Alum Dosing System: 
1. Isolate the Chemical Storage Tank by closing valve HV-0584-004. 
2. Electrically isolate the pump. 
3. Flush and drain the system as per section 3.5
4. Individual pieces of equipment can now be repaired or replaced, as 

required.
5. Hand tighten PVC fittings only - do not over-tighten 

6.1.1 Replacement of non-consumable parts
Please refer to manufacturer’s manuals – refer section 8.

6.2  Isolating And Removing Dosing Pump     

1. To remove the dosing pump, firstly ensure power supply is 
disconnected from the pump, including all signal cables. 

2. Close the pump suction isolation valve, followed by the pump 
discharge isolation valve. 

3. Once both valves are closed, slowly open the bleed valve between the 
pump and the isolation valve and drain to a suitable container. This is 
to relieve any residual pressure between the pump and the back 
pressure valve. 

4. Flush - refer 3.5 
5. Disconnect the unions and flanges on the dosing pump/s to disconnect 

the pump from the pipe work.
6. Once this has been done, the pump can be removed from service to 

carry out any required maintenance. 
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6.3 Isolating the Suction/Strainer line      

1. To isolate the dosing chain, firstly ensure power supply is disconnected 
from the system, including all signal cables. 

2. Close the tank outlet valve HV-0584-004. Then close suction valves 
HV-0584-006, HV-0584-010 and HV-0584-018. 

3. Once all valves are closed, slowly open the bleed valve between the 
pump and the isolation valve and drain to a suitable container. This is 
to relieve any residual pressure between the pump and the back 
pressure valve. (see section 3.5) 

4. Flush the system - refer 3.5 
5. During flushing open the suction valve of the pump being flushed. 
6. Once this has been done, open drain valve HV-0584-005 to reverse 

flush the suction strainer. The suction strainer can be removed and 
serviced.

6.4 Installation of a removed Dosing Pump and Priming  

1. Installation is a reversal of the process in section 6.2. 
2. Reconnect the power supply. 
3. To re-prime the pump when the tank level is above the skid, open the 

suction and discharge isolation valves, then slowly open bleed / drain 
valves until fluid discharges from the outlet, then close the valve. The 
pump is now primed ready for use. Refer 3.1.2 

4. Start the pump in manual mode to ensure functionality and bleed again 
if necessary, however, this should not be required. 

5. To re-prime when the tank level is lower than pump height run the 
pump manually until air is discharged form the outlet. 

6. Stop the pump - close valve - pump is ready for use. Refer 3.1.1. 
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SECTION 7: ALARMS AND TROUBLESHOOTING 

7.1 Fault Protection and Rectification      

Refer to Troubleshooting Flow Charts – refer 7.3 

7.1.1 Alarm Listings

Dosing Pump Fault Alarm

Alarm Location

The dosing pumps are set to monitor a variety of faults including 
loss of 4-20mA signal, high pressure and low flow. 

Alarm Activation

Alarms may be activated by a variety of actions including loss of 
circuit in the current loop, closed valves in the suction or discharge 
line, blocked valves or dosing lines. 

Operator Action

Check the current fault by observing the local pump display. Refer 
to the pump manual for specific information. 

7.1.2 Consequences of Power Failure

In case of a Power Failure, all equipment will cease operation and 
will reinitialise upon instruction from main plant control system. 
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7.2  Manufacturer's Manual Troubleshooting Reference Table

Refer to the below table to reference the section and page number for the 
listed equipment.  

Located in Section 8: Supplier Operations Manuals. 

Equipment Manufacturer Document Section Page

Grundfos 222-60 
Dosing Pump Grundfos Operation Manual 11 46

Grundfos 517 
Pulsation Dampener Grundfos Operation Manual 6.4 18

Grundfos 525 PLV Grundfos Operation Manual 7 16

Grundfos 525 PRV Grundfos Operation Manual 7 18
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7.3  Troubleshooting flowcharts       

Refer to the following pages:
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SECTION 8: SUPPLIERS OPERATION MANUALS 

8.1  Grundfos 222-60 Dosing Pump      

Refer to the following pages:
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Declaration of Conformity
We Grundfos Alldos declare under our sole responsibility that the 
products DDI 222, to which this declaration relates, are in conformity with 
the Council Directives on the approximation of the laws of the EC Member 
States relating to
— Machinery (98/37/EC).

Standards used: EN ISO 12100 and EN 809: 1998.
— Electromagnetic compatibility (89/336/EEC).

Standards used: 
EN 61000-3-2: 1995 + A1 + A2: 1998,
EN 61000-3-3: 1995,
EN 61326: 1997 + A1: 1998 + A2: 2001 Class B,
EN 61326: 1997 / A1: 1998 + A2: 2001.

— Electrical equipment designed for use within certain voltage limits 
(73/23/EEC) [95].
Standard used: EN 61010-1: 2002.

Pfinztal, 15th November 2007

W. Schwald
Managing Director 

Ulrich Stemick
Technical Director 
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1. General information

1.1 Introduction
These installation and operating instructions contain all the 
information required for starting up and handling the DDI 222 
diaphragm dosing pump.
If you require further information or if any problems arise, which 
are not described in detail in this manual, please contact the 
nearest Grundfos Alldos company.

1.2 Service documentation
If you have any questions, please contact the nearest Grundfos 
Alldos company or service workshop.

1.3 Information about the product
1.3.1 Pump types
The DDI 222 dosing pump is available for a variety of 
performance ranges in various sizes: 

The following is indicated on the pump nameplate (see section 
4.1 Identification):
• The pump type which specifies the stroke volume, connection 

size and performance data (see below).
• The pump serial number which is used to identify the pump.
• The most important characteristics of the pump configuration, 

e.g. dosing head and valve materials. They are described in 
section 4.2 Type key.

• Maximum flow rate and maximum counter-pressure.
• Supply voltage or mains voltage and mains frequency.

1.3.2 Connection size

Warning
These complete installation and operating 
instructions are also available on 
www.Grundfosalldos.com.
Prior to installation, read these installation and 
operating instructions. Installation and operation 
must comply with local regulations and accepted 
codes of good practice.

Pump types

DDI 60-10
DDI 150-4

Note The pump for viscous liquids is called HV variant 
in the following.

Pump type Connection size HV variant

DDI 60-10 DN 8 DN 20
DDI 150-4 DN 20 DN 20
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1.3.3 Pump performance

Performance data at maximum pump counter-pressure

* Observe the maximum permissible temperatures and that the friction loss increases with the viscosity of the dosing medium.

** The maximum dosing flow of HV-variant pumps is up to 10 % lower.

1.3.4 Accuracy
• Applies to:

– water as dosing medium
– fully deaerated dosing head
– standard pump version.

• Dosing flow fluctuation and linearity deviation: ± 1.5 % of the 
full-scale value.

• Construction tolerance: according to VDMA 24284.

1.3.5 Inlet pressure and counter-pressure / suction lift during 
operation

Maximum inlet pressure

* For pumps with pressure sensor (Flow Monitor pump option), 
the inlet pressure on the suction side must not exceed 1 bar.

Minimum counter-pressure at the pump discharge valve

* For pumps with pressure sensor (Flow Monitor pump option), 
the minimum system pressure is 2 bar and the minimum 
pressure difference between the suction and discharge sides is 
2 bar. If the volume flow is not constant (as, for example, in the 
case of contact or analog control), even small volume flows 
should not fall below the minimum pressure or the minimum 
pressure difference.

Maximum suction lift* (start-up) for media with a viscosity 
similar to water

* Deaeration valve open.

Maximum suction lift* (continuous operation) for non-
degassing media with a viscosity similar to water

* Dosing head and valves filled with dosing medium.

1.3.6 Sound pressure level
65 dB(A), testing according to DIN 45635-01-KL3.

1.3.7 Enclosure class

• Pump with mains plug: IP 65.
• Pump without mains plug: IP 65 can only be ensured if the 

power supply cable is connected with IP 65 protection.

1.3.8 Required energy

Power supply for AC voltage
• Rated voltage range: 110-240 V.

Deviation from the rated value: ± 10 %.
• Mains frequency: 50/60 Hz.
• Maximum input power: 50 W including all sensors (reduced 

input power according to pump type and connected sensors).

1.3.9 Ambient and operating conditions
• Permissible ambient temperature: 0 °C to +40 °C.
• Permissible storage temperature: –10 °C to +50 °C.
• Permissible air humidity: max. relative humidity: 

92 % (non-condensing).

1.3.10 Dosing medium

The dosing medium must have the following basic characteristics:
• liquid
• non-abrasive
• non-inflammable.

Pump type

Normal operation Slow-mode operation Slow-mode-2 operation

Q** p max.* Max. stroke rate Q** p max.* Max. stroke rate Q** p max.* Max. stroke rate

[l/h] [bar] [n/min] [l/h] [bar] [n/min] [l/h] [bar] [n/min]

DDI 60-10 60 10 180 40 10 120 24.7 10 74
DDI 150-4 150 4 180 100 4 120 62 4 74

Note
The pump can be operated in the range between 
0.125 % and 100 % of the maximum dosing 
capacity.

Note
The maximum display indication is higher than 
the nominal capacity of the pump because it 
refers to the default setting.

Pump type

Operating conditions / version

All*

[bar]

DDI 60-10 - DDI 150-4 2

Pump type

Operating conditions / version

All*

[bar]

DDI 60-10 - DDI 150-4 1

Pump type

Operating conditions / version

Continuous operation

[m]

DDI 60-10 - DDI 150-4 1

Pump type

Operating conditions / version

Normal operation

[m]

DDI 60-10 6
DDI 150-4 3

Caution

The enclosure class is only met if the sockets are 
protected! The data regarding the enclosure 
class applies to pumps with correctly inserted 
plugs or screwed-on caps.

Note The power supply must be electrically isolated 
from the signal inputs and outputs.

Warning
The DDI 222 is NOT approved for operation in 
potentially explosive areas!

Caution

The installation site must be under cover! 
Ensure that the enclosure class of motor and 
pump is not affected by the atmospheric 
conditions.
Pumps with electronics are only suitable for 
indoor use! Do not install outdoors!

Caution
In the event of questions regarding the material 
resistance and suitability of the pump for specific 
dosing media, please contact Grundfos Alldos.
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Maximum permissible viscosity at operating temperature* 

* The stated values are approximate values and apply to 
Newtonian liquids. 
Note that the viscosity increases with decreasing temperature!

Permissible media temperature

* A temperature of 120 °C at a counter-pressure of max. 2 bar is 
permitted for a short period (15 minutes).

** At 70 °C, the maximum counter-pressure is 3 bar.

1.4 Applications
1.4.1 Appropriate, acceptable and correct usage
The DDI 222 pump is suitable for liquid, non-abrasive and non-
inflammable media strictly in accordance with the instructions in 
this manual.

1.5 Warranty
Warranty in accordance with our general terms of sale and 
delivery is only valid
• if the pump is used in accordance with the information within 

this manual.
• if the pump is not dismantled or incorrectly handled.
• if repairs are carried out by authorised and qualified 

personnel.
• if original spare parts are used for repairs.

2. Safety
This manual contains general instructions that must be observed 
during installation, operation and maintenance of the pump. This 
manual must therefore be read by the installation engineer and 
the relevant qualified personnel/operators prior to installation and 
start-up, and must be available at the installation location of the 
pump at all times.
It is not only the general safety instructions given in this "Safety" 
section that must be observed, but also all the specific safety 
instructions given in other sections.

2.1 Identification of safety instructions in this manual
If the safety instructions or other advice in this manual are not 
observed, it may result in personal injury or malfunction and 
damage to the pump. The safety instructions and other advice are 
identified by the following symbols:

Information provided directly on the pump, e.g. labelling of fluid 
connections, must be observed and must be maintained in a 
readable condition at all times.

2.2 Qualification and training of personnel
The personnel responsible for the operation, maintenance, 
inspection and installation must be appropriately qualified for 
these tasks. Areas of responsibility, levels of authority and the 
supervision of the personnel must be precisely defined by the 
operator.
If the personnel do not have the necessary knowledge, the 
necessary training and instruction must be given. If necessary, 
training can be performed by the manufacturer/supplier at the 
request of the operator of the pump. It is the responsibility of the 
operator to make sure that the contents of this manual are 
understood by the personnel.

2.3 Risks when safety instructions are not observed
Non-observance of the safety instructions may have dangerous 
consequences for the personnel, the environment and the pump. 
If the safety instructions are not observed, all rights to claims for 
damages may be lost.
Non-observance of the safety instructions may lead to the 
following hazards:
• failure of important functions of the pump/system
• failure of specified methods for maintenance
• harm to humans from exposure to electrical, mechanical and 

chemical influences
• damage to the environment from leakage of harmful 

substances.

Pump type 

Maximum viscosity*

Normal 
operation

Slow-mode-1
operation 

Slow-mode-2 
operation

[mPa s] [mPa s] [mPa s]

Standard

DDI 60-10 100 200 500
DDI 150-4 100 200 500

Standard with Flow Monitor

DDI 60-10 70 100 200
DDI 150-4 50 100 200

HV variant with/without Flow Monitor

DDI 60-10 1200 2000 3000
DDI 150-4 700 1200 1800

Dosing head 
material

Min. media 
temperature

Max. media 
temperature

p < 10 bar

[°C] [°C]

PVC 0 40
Stainless steel, 
DIN 1.4571* –10 70

PP 0 40
PVDF** –10 60*

Warning
Observe the chemical manufacturer's safety 
instructions when handling chemicals! 

Caution
The dosing medium must be in liquid form!
Observe the freezing and boiling points of the 
dosing medium!

Caution

The resistance of the parts that come into contact 
with the media depends on the media, media 
temperature and operating pressure. Ensure that 
parts in contact with the media are chemically 
resistant to the dosing medium under operating 
conditions!
Make sure that the pump is suitable for the actual 
dosing medium!

Warning
Other applications or the operation of pumps in 
ambient and operating conditions, which are not 
approved, are considered improper and are not 
permitted. Grundfos Alldos accepts no liability 
for any damage resulting from incorrect use.

Warning
If these safety instructions are not observed, it 
may result in personal injury!

Caution
If these safety instructions are not observed, it 
may result in malfunction or damage to the 
equipment!

Note Notes or instructions that make the job easier 
and ensure safe operation.
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2.4 Safety-conscious working
The safety instructions in this manual, applicable national health 
and safety regulations and any operator internal working, 
operating and safety regulations must be observed.

2.5 Safety instructions for the operator/user
Hazardous hot or cold parts on the pump must be protected to 
prevent accidental contact.
Leakages of dangerous substances (e.g. hot, toxic) must be 
disposed of in a way that is not harmful to the personnel or the 
environment. Legal regulations must be observed.
Damage caused by electrical energy must be prevented (for more 
details, see for example the regulations of the VDE and the local 
electricity supply company).

2.6 Safety instructions for maintenance, inspection 
and installation work

The operator must ensure that all maintenance, inspection and 
installation work is carried out by authorised and qualified 
personnel, who have been adequately trained by reading this 
manual.
All work on the pump should only be carried out when the pump is 
stopped. The procedure described in this manual for stopping the 
pump must be observed.
Pumps or pump units which are used for media that are harmful 
to health must be decontaminated.
All safety and protective equipment must be immediately 
restarted or put into operation once work is complete.
Observe the points described in the initial start-up section prior to 
subsequent start-up.

2.7 Unauthorised modification and manufacture of 
spare parts

Modification or changes to the pump are only permitted following 
agreement with the manufacturer. Original spare parts and 
accessories authorised by the manufacturer are safe to use. 
Using other parts can result in liability for any resulting 
consequences.

2.8 Improper operating methods
The operational safety of the supplied pump is only ensured if it is 
used in accordance with section 1. General information. The 
specified limit values must under no circumstances be exceeded.

2.9 Safety of the system in the event of a failure in the 
dosing system

DDI 222 dosing pumps are designed according to the latest 
technologies and are carefully manufactured and tested. 
However, a failure may occur in the dosing system. Systems in 
which dosing pumps are installed must be designed in such a 
way that the safety of the entire system is still ensured following a 
failure of the dosing pump. Provide the relevant monitoring and 
control functions for this.

3. Transport and intermediate storage

3.1 Transport

3.2 Delivery
The DDI 222 dosing pump is delivered in a cardboard box. Place 
the pump in the packaging during transport and intermediate 
storage.

3.3 Unpacking
Retain the packaging for future storage or return, or dispose of 
the packaging in accordance with local regulations.

3.4 Intermediate storage
• Permissible storage temperature: –10 °C to +50 °C.
• Permissible air humidity: max. relative humidity: 

92 % (non-condensing).

3.5 Return
Return the pump in its original packaging or equivalent. 
The pump must be thoroughly cleaned before it is returned or 
stored. It is essential that there are no traces of toxic or 
hazardous media remaining on the pump.

Before returning the pump to Grundfos Alldos for service, the 
safety declaration at the end of these instructions must be filled 
in by authorised personnel and attached to the pump in a visible 
position.

If Grundfos Alldos is requested to service the pump, it must be 
ensured that the pump is free from substances that can be 
injurious to health or toxic. If the pump has been used for such 
substances, the pump must be cleaned before it is returned. 
If proper cleaning is not possible, all relevant information about 
the chemical must be provided.
If the above is not fulfilled, Grundfos Alldos can refuse to accept 
the pump for service. Possible costs of returning the pump are 
paid by the customer.
The safety declaration can be found at the end of these instructions.

Warning
Electrical connections must only be carried out 
by qualified personnel!
The pump housing must only be opened by 
personnel authorised by Grundfos Alldos!

Caution Do not throw or drop the pump.

Caution
Grundfos Alldos accepts no liability for damage 
caused by incorrect transportation or missing or 
unsuitable packaging of the pump!

Caution
If a pump has been used for a medium which is 
injurious to health or toxic, the pump will be 
classified as contaminated.

Caution
The replacement of the power supply cable must 
be carried out by an authorised Grundfos Alldos 
service workshop.
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4. Technical data

4.1 Identification

Fig. 1 DDI 222 nameplate

TM
03

 8
68

7 
22

07

Pos. Description

1 Type designation
2 Model
3 Maximum capacity [l/h]
4 Voltage [V]
5 Frequency [Hz]
6 Product number
7 Country of origin
8 Year and week code
9 Marks of approval, CE mark, etc.

10 Maximum pressure [bar]
11 Serial number

ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 414 of 2338



8

4.2 Type key

Example: DDI 150 - 4 AR -PP /E /G -S -3 1 B2 B2 F

Type range Mains plug

DDI X No plug

Maximum flow [l/h] F EU (Schuko)

Maximum counter-pressure [bar] B USA, Canada

Control variant
I Australia, New Zealand, Taiwan

AR Standard
E Switzerland

AF AR with Flow Monitor Connection, suction/discharge

AP AR with PROFIBUS 4 Tube, 6/9 mm

APF AR with Flow Monitor and PROFIBUS
6 Tube, 9/12 mm
S Tube, 0.375"/0.5"

Dosing head variant Q Tube, 19/27 mm

PP Polypropylene
B1 Tube 6/12 mm/

cementing d. 12 mmPV PVDF (polyvinylidene fluoride)
PVC Polyvinyl chloride

B2 Tube 13/20 mm/
cementing d. 25 mmSS Stainless steel, DIN 1.4401

PP-L PP + integrated diaphragm leakage detection
A Threaded, Rp 1/4, female
A1 Threaded, Rp 3/4, female

PV-L PV + integrated diaphragm leakage detection
A3 Threaded, 3/4" NPT, female
V Threaded, 1/4" NPT, female

PVC-L PVC + integrated diaphragm leakage detection
A9 Threaded, 1/2" NPT, male
B3 Welding d. 16 mm

SS-L SS + integrated diaphragm leakage detection
B4 Welding d. 25 mm

Valve type

Gasket material 1 Standard

E EPDM (ethylene propylene diene monomer)
2

Spring-loaded
0.05 bar suction opening 
pressure; 0.05 bar discharge 
opening pressure V FKM

T PTFE 
5 For abrasive media 

(stainless steel only)Valve ball material

C Ceramics

6

Spring-loaded
(DN 20, stainless-steel balls)
0.8 bar discharge opening 
pressure

G Glass

T PTFE

SS Stainless steel, DIN 1.4401 Supply voltage

Control panel position 3 1 x 100-240 V, 50/60 Hz

F Front-mounted
S Side-mounted
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4.3 General description
The DDI 222 is a dosing pump with an EC motor (brushless DC 
motor) as the drive and electronic power control. The pump is 
operated via the diagonal display in a user-friendly menu 
structure.
The pump incorporates an overpressure safety feature. When an 
adjustable cut-off pressure is exceeded, the pump can be 
switched off automatically.
The DDI 222 is available in various versions. See also section 
1. General information. 
Option:
The pump can also be equipped with the following:
• diaphragm leakage sensor (MLS)
• interface for PROFIBUS.
The functions are described, but only apply to the relevant pump 
version.

Fig. 2 DDI 222

4.3.1 HV variant for liquids which are more viscous than 
water

All HV-variant pumps are equipped with spring-loaded DN 20 
valves with an opening pressure of 0.1 bar (or 0.8 bar for the 
pressure side) and connection for PVC tube 19 x 27. 
DDI 60-10 has a special dosing head.

4.4 Safety functions
4.4.1 Diaphragm leakage detection (optional)
Pumps with diaphragm leakage signal have a special dosing 
head with a diaphragm set and pressure switch. The pressure 
switch (socket 1) is fitted and connected to the pump on delivery.

Fig. 3 Dosing head with diaphragm set and pressure switch 
for diaphragm leakage detection

In the event of a leak in the diaphragm:
• Dosing medium penetrates between the working diaphragm 

and the protection diaphragm and is transferred to the 
pressure switch via the signal diaphragm.

• On the next pressure stroke, pressure is applied to the 
pressure switch, which is activated. The pump indicates an 
error but continues operating.

• The electronics operates two contacts, which can be used, for 
example, to trigger an alarm signal or to switch off the pump.

• In emergency mode, the pump can continue operating for a 
short time.

4.4.2 Pressure control
The DDI 222 pump incorporates a pressure control function. The 
pressure is calculated from the motor current consumption or is 
measured directly in the dosing head if a pressure sensor is 
present (Flow Monitor pump option). At a user-defined pressure, 
the pump is switched off automatically.

This function protects the pump, but not the system. It is 
recommended that the system is protected by an overflow valve.
This function can be enabled and disabled in the second function 
level of the electronics.

4.4.3 Dosing control (Flow Monitor)
The pressure sensor (Flow Monitor pump option) is used as a 
dosing controller and to monitor the pressure for the whole power 
ranges.
The Flow Monitor for dosing control consists of a pressure sensor 
integrated in the dosing head.
The pressure sensor is available as Flow Monitor pump option. 
The pressure sensor is fitted to the pump on delivery. Upgrades 
are not possible.

TM
03

 6
66

1 
45

06

Pos. Components

3a Suction valve
3b Discharge valve
2 Dosing head 
D MLS pressure switch (optional)
H Outlet joint in the event of diaphragm leakage

Note

Note that the HV-variant pump has other 
dimensions than the standard pump and that 
other connection line dimensions might be 
required!

3a

3b

2

D

H

TM
03

 6
61

1 
45

06

Pos. Components

2 Dosing head
D Pressure switch

Q1 Working diaphragm

Q2 Signal diaphragm (intermediate layer made from 
fabric)

Q3 Protection diaphragm

Caution

After a diaphragm leakage detection, the 
pressure switch has to be checked. In case the 
diaphragm of the pressure switch is broken or 
affected by the dosing liquid, the pressure switch 
must be replaced.

Caution
To protect the pump and system against 
excessive pressure build-up, install an overflow 
valve in the discharge line.

Note
Pressure control is primarily used to protect the 
pump. This function is not a substitute for the 
overflow valve.

Q1 Q2 Q3

2

D

L

L
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4.4.4 Flow compensation
The flow compensation is a function to keep the dosing flow 
constant with changing system pressure. Pressure changes are 
detected by the pressure sensor and the motor speed is adjusted 
accordingly.
To use this function, pressure control or dosing control (Flow 
Monitor) has to be activated in the electronics.

4.5 Dimensional sketches

Fig. 4 DDI 222 

Dimensions for DDI 222

4.6 Weight

4.7 Materials
Pump housing material
Pump and control unit housing: PPE-SB (fibre-reinforced 
Lurranyl).

Pressure sensor (Flow Monitor)
Sensor: Aluminium oxide Al2O3 (96 %).
O-rings: FKM, EPDM or PTFE.

Pressure switch (MLS)
Pressure switch: Stainless steel, DIN 1.4305.
Diaphragm of the pressure switch: EPDM.

Note

When dosing media with a viscosity similar to 
water, the pump needs not to be calibrated, as 
the pump already responds to the possible 
change of the system pressure.
When dosing media with a viscosity different 
from water or after a software update, the pump 
has to be calibrated.

TM
03

 6
66

3 
45

06

A4
A3

H
2

D1

C4 C1

207
172.5

16.5
Ø7

10

7

61.5
105

123
B3
B4

23
0

17
5

(159)

A5

H
3

MLS

DS

MLS: Diaphragm leakage sensor (optional)
DS: Pressure sensor (Flow Monitor pump option)

A3
[mm]

A4
[mm]

A5
[mm]

B3
[mm]

B4
[mm]

C1
[mm]

C4
[mm]

D1 H2
[mm]

H3
[mm]

DDI 60-10 283 338 306 137 – 58 37 R 5/8 252 153
DDI 150-4 315 372 350 137 139 90 39 R 1 1/4 265 179
DDI 60-10 / HV 295 350 328 137 – 68 38 R 1 1/4 246 143
DDI 150-4 / HV 315 372 350 137 139 90 39 R 1 1/4 265 179

Pump type Dosing head material Weight [kg]

DDI 60-10 PVC, PP, PVDF 5
DDI 60-10 Stainless steel, DIN 1.4571 7
DDI 150-4 PVC, PP, PVDF 6.5
DDI 150-4 Stainless steel, DIN 1.4571 12

Warning
Observe the manufacturer's safety instructions 
when handling chemicals!

Caution

The resistance of the parts that come into contact 
with the media depends on the media, media 
temperature and operating pressure. Ensure that 
parts in contact with the media are chemically 
resistant to the dosing medium under operating 
conditions!

Note
Further information on resistance with regard to 
the media, media temperature and operating 
pressure is available on request.
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4.8 Control unit
Functions of pumps with control unit
• "continuous operation" button for function test and suction
• memory function (stores a maximum of 65,000 pulses)
• two-stage tank-empty signal (e.g. via Grundfos Alldos tank-

empty sensor)
• stroke/pulse signal / pre-empty signal (adjustable)
• dosing controller or Flow Monitor function (only with sensor – 

optional)
• diaphragm leakage detection (only with sensor – optional)
• access-code-protected settings
• remote on/off
• calibration (adjust the pump to local operating conditions)
• pressure control function / counter-pressure display
• dosing capacity display (can be reset)
• operating hours counter (cannot be reset)
• interface: PROFIBUS (optional).
Operating modes:
• manual

input/display of the dosing flow in l/h or gal/h.
Quasi continuous dosing (short suction stroke, dosing stroke 
as long as possible).

• contact signal control
input/display in ml/contact, most constant dosing

• current signal control 0-20 mA / 4-20 mA
Adjustment of volumetric flow proportional to the current signal 
(displayed in l/h).
Weighting of current input/output.

• batch dosing
Setting the dosing capacity and dosing flow per batch 
triggered manually or by an external contact signal.

• batch dosing with timer functions
– setting the dosing capacity and dosing flow per batch 
– setting the start time for first batch
– setting the repeat time for subsequent batches.

• slow mode (for viscous media)
two-stage reduction of the maximum dosing flow to 66 % 
(slow mode 1) or 41 % (slow mode 2).

Inputs and outputs

4.8.1 Interface (optional)
• PROFIBUS.

5. Installation

5.1 General information on installation

5.2 Installation location
5.2.1 Space required for operation and maintenance

The control elements must be easily accessible during operation.
Maintenance work on the dosing head and the valves must be 
carried out regularly.
Provide sufficient space for removing the dosing head and the 
valves.

5.2.2 Permissible ambient influences
Permissible ambient temperature: 0 °C to +40 °C.
Permissible air humidity: max. relative humidity: 
92 % (non-condensing).

5.2.3 Mounting surface
The pump must be mounted on a flat surface.

5.3 Mounting

Fig. 5 Drilling scheme 

• Use four M6 screws to mount the pump on the tank or on a 
console so that the suction valve is at the bottom and the 
discharge valve is at the top (dosing always flows upwards).

Inputs

Contact signal
Maximum load: 12 V, 5 mA
Minimum pulse length: 10 ms
Minimum pause time: 25 ms

Current 0-20 mA Maximum load: 22 Ω
Remote on/off Maximum load: 12 V, 5 mA
Tank-empty signal Maximum load: 12 V, 5 mA
Dosing controller and diaphragm leakage sensor

Outputs

Current 0-20 mA Maximum load: 350 Ω

Error signal Maximum ohmic load: 
50 V DC / 75 VAC, 0.5 A

Stroke signal Contact time/stroke: 200 ms

Pre-empty signal Maximum ohmic load:
50 V DC / 75 VAC, 0.5 A

Warning
Observe the specifications for the range of 
applications and installation location described 
in sections 1. General information and 
5.2 Installation location.

Warning
Faults, incorrect operation or faults on the pump 
or system can, for example, lead to excessive or 
insufficient dosing, or the permissible pressure 
may be exceeded. Consequential faults or 
damage must be evaluated by the operator and 
appropriate precautions must be taken to avoid 
them!

Note
The pump must be installed in a position where 
it is easily accessible during operation and 
maintenance work.

Caution

The installation site must be under cover! 
Ensure that the enclosure class of motor and 
pump is not affected by the atmospheric 
conditions.
Pumps with electronics are only suitable for 
indoor use! Do not install outdoors!

Caution Carefully tighten the screws, otherwise the 
plastic housing may be damaged.
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5.4 Installation examples

Fig. 6 Installation example of pump with manual deaeration 

5.4.1 Installation tips
• For non-degassing media with a viscosity similar to water, the 

pump can be mounted on the tank (observe the permissible 
suction lift).

• Flooded suction preferred.
• For media with a tendency to sedimentation, install the suction 

line with filter (15i) so that the suction valve remains a few 
millimetres above the possible level of sedimentation.

Fig. 7 Tank installation

With open outflow of the dosing medium or low counter-
pressure
A positive pressure difference of at least 1 bar must be ensured 
between the counter-pressure at the injection point and the 
pressure of the dosing medium at the pump suction valve. 
• If this cannot be ensured, install a pressure-loading valve (7i) 

immediately before the outlet or the injection unit. 

Fig. 8 Installation with pressure-loading valve

• To avoid the siphon effect, install a pressure-loading valve (7i) 
in the discharge line and, if necessary, a solenoid valve (14i) in 
the suction line.

Fig. 9 Installation to avoid the siphon effect

• To protect the dosing pump against excessive pressure build-
up, install a relief valve (6i) in the discharge line.

• For degassing media: 
– Flooded suction. 
– Install a filter (15i) in the suction line to prevent the valves 

being contaminated.

Fig. 10 Installation with relief valve and filter
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• For line lengths above 1 metre a suction pulsation damper (4i) 
may be required, depending on the flow rate.

Fig. 11 Installation with suction pulsation damper

• For damper and line lengths above 3 metres and for flexible 
pipework and line lengths above 5 metres, a pulsation damper 
(8i) must be used to protect the system.

Fig. 12 Installation with pulsation damper

• When installing the suction line, observe the following:
– Keep the suction line as short as possible. Prevent it from 

becoming tangled. 
– If necessary, use swept bends instead of elbows.
– Always route the suction line up towards the suction valve.
– Avoid loops as they may cause air bubbles.

Fig. 13 Installation of suction line

• In the case of long discharge lines, install a non-return valve 
(12i) in the discharge line.

Fig. 14 Installation with non-return valve

5.5 Tube / pipe lines
5.5.1 General

Maximum suction line length
• 5 m for standard pumps when dosing media with a viscosity 

similar to water and using a pulsation damper.
• 1.2 m when dosing media with a higher viscosity than water.
• 1.2 m for pumps with Flow Monitor (2 m for standard 

DDI 60-10) when dosing media with a viscosity similar to water 
and not using a pulsation damper.

5.5.2 Sizing of tube / pipe lines

Minimum internal diameter
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Warning
To protect the dosing pump against excessive 
pressure build-up, install a relief valve in the 
discharge line.
All lines must be free from strain! 
Avoid loops and buckles in the tubes!
Keep the suction line as short as possible!
The flow must run in the opposite direction to 
gravity!
Observe the manufacturer's safety instructions 
when handling chemicals!

Caution

The resistance of the parts that come into contact 
with the media depends on the media, media 
temperature and operating pressure. Ensure that 
parts in contact with the media are chemically 
resistant to the dosing medium under operating 
conditions!
Only use the specified line types!

Warning
Observe the pressure stage of the used lines. 
The maximum permissible inlet pressure and the 
pressure stage of the discharge lines must not be 
exceeded!

Pump type

Pump version

Standard HV variant

[mm] [mm]

DDI 60-10 Suction side: 9 
Discharge side: 6

Suction side: 19 
Discharge side: 13

DDI 150-4 13 Suction side: 19 
Discharge side: 13
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5.5.3 Connecting the suction and discharge lines
• Connect the suction line to the suction valve (3a).

– Install the suction line in the tank so that the foot valve 
remains approximately 5 to 10 mm above the bottom of the 
tank or the possible level of sedimentation.

• Connect the discharge line to the discharge valve (3b).

Fig. 15 Connecting the suction and discharge lines
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Pos. Components

3a Suction valve
3b Discharge valve
C Pipe connection
D Tube connection

Caution Observe the pressure limits specified in section 
1. General information! 
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6. Electrical connections
Make sure that the pump is suitable for the electricity supply on 
which it will be used.

6.1 Connecting the signal lines for DDI 222

Fig. 16 DDI 222 connection diagram

6.1.1 Diaphragm leakage signal / (pressure sensor – Flow Monitor)

Socket 1
For diaphragm leakage signal (MLS) and/or pressure sensor 
(Flow Monitor pump option). 
The diaphragm leakage signal and pressure sensor are pre-
assembled with an M12 plug for socket 1.
• Connect the cables according to the table below.

* MLS is an abbreviation of the function in German language "Membranleckagesignalisierung" = diaphragm leakage signalling

6.1.2 Current output / Flow Monitor (pressure sensor)

Socket 2
For pressure sensor for Flow Monitor option. 
The pressure sensor is supplied ready-made with M12 plug for 
socket 2 or socket 1.
The current output indicates the current dosing flow and can be 
weighted independently of the selected operating mode. See 
section 9.6.4 Weighting of current input/output.

Warning
Electrical connections must only be carried out 
by qualified personnel!
Disconnect the power supply before connecting 
the power supply cable and the relay contacts!
Observe the local safety regulations!

Warning
The pump housing must only be opened by 
personnel authorised by Grundfos Alldos!

Warning
Protect the cable connections and plugs against 
corrosion and humidity.
Only remove the protective caps from the 
sockets that are being used.

Caution The power supply must be electrically isolated 
from the signal inputs and outputs.

TM
03

 6
58

3 
45

06

1

3

5

42

12

3
4

5

6

1
2

3
4

optional
5

12

3
4

21

4
3

12

3
4

5

12

4
3

Optional

Socket 1 Used for / wire colours

Pin Assignment Diaphragm leakage signal (MLS)* Pressure sensor

1 + 5 V x
3 Pressure sensor input x
4 MLS input Black
5 GND Green/yellow x

Note

Pressure sensor (Flow Monitor):
If socket 2 is also used for current output, the 
pressure sensor can be either connected to 
socket 1 or preferably together with the current 
output to socket 2 using the plug set (product 
number 96645265 (321-327)), see section 
6.1.7 Accessories: cable and plug for DDI 222.

Socket 2 Cable Used for

Pin Assignment Wire colour +/– current output Pressure sensor

1 + 5 V Brown x
3 Pressure sensor input Blue x
4 Current output Black +
5 GND Green/yellow – x
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6.1.3 Stroke/pulse signal / pre-empty signal / error signal

Socket 3
Electrically isolated output for stroke/pulse signal or pre-empty 
signal and error signal.

6.1.4 Remote on/off / contact input / current input

Socket 4
For the remote on/off input and contact input or current input. 
If the remote on/off and contact inputs are to be used at the same 
time, wire 1 is assigned twice.

6.1.5 Empty signal only / pre-empty and empty signal

Socket 5
For the empty signal only or pre-empty and empty signal input. 
The suction lines with empty signal or pre-empty and empty 
signal are pre-assembled with a plug for socket 5.

6.1.6 PROFIBUS (optional)

Socket 6
Socket 6 for PROFIBUS is only used when the PROFIBUS option 
is selected.

For pumps with PROFIBUS option, please refer to the separate 
"PROFIBUS-DP" manual provided.

6.1.7 Accessories: cable and plug for DDI 222
 

Socket 3 Cable Used for 

Pin Assignment Wire colour Stroke/pulse signal/
pre-empty signal Error signal

1 Error signal contact Brown x
2 Stroke/pulse signal or pre-empty signal contact White x
3 Stroke/pulse signal or pre-empty signal contact Blue x
4 Error signal contact Black x

Caution

For the connection of one cable, use a plug 
adapter with simple cable entry, for the 
connection of two cables, use a plug adapter with 
double cable entry, otherwise the protection will 
be lost!

Socket 4 Cable Used for

Pin Assignment Wire colour Remote on/off 
input Contact input +/– current input

1 GND Brown x x –
2 Current input White +
3 Remote on/off input Blue x
4 Contact input Black x

Socket 5 Used for

Pin Assignment Empty signal Pre-empty signal

1 Pre-empty signal x
2 Empty signal x
3 GND x x

Description Product numbers

4-pole M12 plug, suitable for socket 3, with 2 m signal cable 96609017 (321-206)
4-pole M12 plug, suitable for socket 3, with 5 m signal cable 96609019 (321-208)
4-pole M12 plug, suitable for socket 4, with 2 m signal cable 96609014 (321-205)
4-pole M12 plug, suitable for socket 4, with 5 m signal cable 96609016 (321-207)
5-pole M12 plug set, suitable for socket 2, with coupling for pressure sensor (Flow monitor) 
and 2 m of signal cable for the current output 96645265 (321-327)

5-pole M12 plug, suitable for sockets 1, 2 and 4, screwed, without cable, with double cable entry 96609030 (321-210)
5-pole M12 plug, suitable for sockets 1, 2 and 4, screwed, without cable, with single cable entry 96609031 (321-217)
Extension cable, 5 m with 5-pole coupling for M12 plug 96609032 (321-223)
5-pole M12 plug, suitable for socket 2, with 2 m signal cable 96632921 (321-215)
5-pole M12 plug, suitable for socket 2, with 5 m signal cable 96632922 (321-216)
5-pole M12 plug, angled, suitable for socket 2, with 2 m signal cable 96699697 (321-271)
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6.2 Connecting the power supply cable

• Do not switch on the power supply until you are ready to start 
the pump.

6.2.1 Versions without mains plug

• Connect the pump to the mains in accordance with local 
electrical installation regulations.

6.2.2 Version with mains plug
• Insert the mains plug in the mains socket.

7. Start-up / shutdown

7.1 Initial start-up / subsequent start-up
7.1.1 Checks before start-up
• Check that the rated voltage stated on the pump nameplate 

corresponds to the local conditions! 
• Check that all connections are secure and tighten, 

if necessary.
• Check that the dosing head screws are tightened with the 

specified torque and tighten, if necessary.
• Check that all electrical connections are correct.

7.1.2 Assisting suction for systems without flooded suction
At the dry suction/discharge valves:
1. Remove the suction line.
2. Hold a small container of water directly next to the suction 

valve and draw water until the dosing head is full.
3. Reinsert the suction line.

7.1.3 Starting the pump
1. Open the suction and discharge isolating valves, if installed.
2. Depressurise the system on the discharge side of the pump:

– Open the system deaeration and evacuation valve.
3. Let the pump run in continuous operation:

– Switch on the power supply.
– Press the "Start/Stop" button and keep it pressed.
– The pump switches to continuous operation at maximum 

stroke frequency.
4. Leave the pump running until the dosing head and the valves 

are filled with medium and dosing medium flows from the 
deaeration line on the discharge side.

5. Close the system deaeration and evacuation valve.
The pump is now ready for operation.

7.1.4 Tightening dosing head screws

7.2 Operating the pump

7.3 Shutdown

7.3.1 Switching off / uninstalling
1. Switch off the pump and disconnect it from the power supply.
2. Depressurise the system.
3. Take suitable steps to ensure that the returning dosing 

medium is safely collected.
4. Carefully remove all lines.
5. Uninstall the pump.

7.3.2 Cleaning
1. Rinse all parts that have come into contact with the medium 

very carefully:
– lines
– valves
– dosing head
– diaphragm.

2. Remove any trace of chemicals from the pump housing.

Warning
Disconnect the power supply before connecting 
the power supply cable!
Before connecting the power supply cable, check 
that the rated voltage stated on the pump 
nameplate corresponds to the local conditions! 
Do not make any changes to the power supply 
cable or plug!

Caution The pump can be automatically started by 
connecting the power supply!

Caution
The assignment between the plug-and-socket 
connection and the pump must be labelled 
clearly (e.g. by labelling the socket outlet).

Warning
The pump must be connected to an external 
clearly labelled mains switch with a minimum 
contact gap of 3 mm in all poles.

Warning
IP 65 can only be ensured if the power supply 
cable is connected with IP 65 protection.

Warning
The electronic printed circuit board may be live 
even if the mains voltage is not connected! 
The printed circuit board may only be replaced 
by service personnel authorised by Grundfos 
Alldos.

Warning
Risk of chemical burns!
Wear protective clothing (gloves and goggles) 
when working on the dosing head, connections 
or lines!

Caution

Before each start-up, check the dosing head 
screws.
After initial start-up and after each time the 
diaphragm is changed, tighten the dosing head 
screws.
After approximately 6-10 operating hours or two 
days, cross-tighten the dosing head screws 
using a torque wrench.
Torque: 7 Nm (+ 1 Nm).

Caution

After initial start-up and after each time the 
diaphragm is changed, tighten the dosing head 
screws.
After approximately 6-10 operating hours or two 
days, cross-tighten the dosing head screws using 
a torque wrench.
Torque: 7 Nm (+ 1 Nm).

Note

To operate the pump, see sections 8. Operation, 
9. How to use the control unit and 
10. Maintenance and, if necessary, section 
11. Fault finding chart.

Warning
Risk of chemical burns!
Wear protective clothing (gloves and goggles) 
when working on the dosing head, connections 
or lines!
Do not allow any chemicals to leak from the 
pump. Collect and dispose of all chemicals 
correctly!

Note If possible, rinse the dosing head before shutting 
down the pump, e.g. by supplying it with water.
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7.3.3 Storage
Storage of the pump: 
1. After cleaning (see above), carefully dry all parts and reinstall 

the dosing head and valves, or
2. change the valves and diaphragm.
See section 10. Maintenance.

7.3.4 Disposal
Disposal of the pump: 
• After cleaning (see above), dispose of the pump in accordance 

with the relevant regulations. 

8. Operation

8.1 Control and display elements

Fig. 17 Display of DDI 222

8.1.1 Display test
A display test is automatically performed when the pump is 
switched on. All the segments of the LCD are switched on for 
3 seconds and the software version number is then displayed for 
2 seconds.

8.1.2 Display indicator
When switched on (if the pump was stopped) and during pump 
operation, the dosing flow setpoint is displayed. With contact 
control the set ml/contact value is displayed.

8.2 Switching on/off

• To start the pump, switch on the power supply.
• To stop the pump, switch off the power supply.

9. How to use the control unit

9.1 Menu levels
Menu levels used in the control unit
• First function level: for selecting and setting the operating 

modes of the pump (Manual, Contact, Analog), performing the 
batch and timer functions and starting the pump.

• Second function level: for setting and viewing additional 
functions, selecting and setting the batch and timer functions 
and setting the access code to protect the pump against 
unintentional or unauthorised access to pump settings.

• Service level: for setting the pump type and the unit of display 
for the dosing flow (l/h or gal/h) and setting the inputs and 
outputs.

Saving user settings
The pump settings are automatically saved approximately every 
10 minutes and remain as they are even after the power supply 
has been switched off.

9.2 General functions of the control unit
9.2.1 Suction
If the "Start/Stop" button is pressed for longer than 1 second, the 
pump switches to continuous operation for as long as the button 
is held down (e.g. for suction). 
This happens regardless of the selected operating mode.
(In batch or timer mode, the pump has to be stopped first.)

9.2.2 Locking "run"
The pump can be locked to avoid manual stopping.
When activating this function (service level), the pump starts 
running with the present settings and cannot be stopped using 
the "Start/Stop" button. 
It is still possible to acknowledge error messages using the 
"Start/Stop" button.

Stopping the pump when the locking "run" is activated
• If remote on/off is connected, use remote off.
• Disconnect the pump from the power supply.

9.2.3 Two-stage tank-empty signal
This function is used to provide a warning when the tank is almost 
empty and to switch off the pump when the tank is empty. To use 
the pre-empty signal, ensure that the suction line is equipped with 
two float switches. 

Pre-empty signal
The pre-empty signal can be an error signal or a pre-empty signal 
at socket 3. For a pre-empty signal, relay 1 must be set to 
"Pre-empty signal". See sections 6. Electrical connections and 
9.7.1 Modifying the switch assignment.

Caution

In the event of a diaphragm leakage, the dosing 
liquid may leak out of the hole in the intermediate 
flange between the pump and the dosing head. 
The parts inside the housing are protected from 
the dosing liquid for a short time (depending on 
the type of liquid) by the housing sealing. It is 
necessary to check regularly (daily) if liquid is 
leaking out of the intermediate flange.
For maximum safety, we recommend the pump 
version with diaphragm leakage detection.
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Element Description

Light-emitting diode (LED)
• Lights up red when the pump is stopped.
• Lights up green when the pump is started 

and briefly goes out during a suction 
stroke.

• Lights up yellow when the pump is 
switched off remotely.

• Flashes red if an error signal is present.
• Flashes red/green when an error message 

is present and the pump is running, or 
restarts automatically after the error has 
been corrected.

• Goes out when the pump is in menu mode.
"Start/Stop" 
• Use this button to start or stop the pump.
• Error signals can be acknowledged by 

pressing the "Start/Stop" button.

Use the "Menu/Info" button to switch between 
the operating modes.

Use the "Down" and "Up" buttons to change 
values in the display.

Stop
Start Menu

Down
Up

Mode

Mode

Stop
Start

Menu
Info

Down
Up

Caution
Before switching on the pump, check that it is 
installed correctly. See sections 5. Installation 
and 7.1 Initial start-up / subsequent start-up.

Note
First see sections 5. Installation, 7. Start-up / 
shutdown and 7.2 Operating the pump. Only the 
additional functions are described in this section.

Note
For "Batch manual", the "Run" button should not 
be locked as the pump then runs in continuous 
operation.
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When the contact of the corresponding float switch closes,
• the error signal relay or pre-empty signal relay switches on, 

but the pump is not switched off.
• The LED flashes red.
• The empty-signal symbol flashes in the display.

Fig. 18 Display: pre-empty signal

Once the error has been corrected,
• the error signal relay or pre-empty relay switches off.
• The pump returns to the state it was in before the error 

occurred.

Empty signal
When the contact of the corresponding float switch closes,
• the pump is switched off.
• The error signal relay switches on.
• The LED flashes red.
• The empty-signal symbol lights up in the display.

Fig. 19 Display: empty-signal symbol

Once the error has been corrected,
• the pump starts running again (if it was running before).
• The error signal relay switches off.
• The pump returns to the state it was in before the error 

occurred. 

9.2.4 Diaphragm leakage sensor (MLS)
As an option, the pump can be equipped with a sensor for 
diaphragm leakage detection.
The electronics automatically detects whether a sensor is 
connected. The following appears in the display. 

Fig. 20 Display: MLS sensor is connected

When a diaphragm leakage is detected by the sensor,
• the pump is switched off.
• The error signal relay switches on.
• The LED flashes red.
• "MBS" (MLS) and "ERROR" flash in the display.

Fig. 21 Display: diaphragm leakage detected

Once the error has been corrected (the contact is no longer 
closed),
• press the "Start/Stop" button to acknowledge the error.
• The pump starts running again (if it was running before).
• The error signal relay switches off.
• The pump returns to the state it was in before the error 

occurred.

9.2.5 Blocking safety
If the pump has existing strokes to process, a check is carried out 
to determine whether the drive is turning. If the drive motor is 
blocked, e.g. due to excess counter-pressure in the dosing 
system, this is detected and indicated by the integrated motor 
monitoring function.
• The error signal relay switches on.
• "1/min", "bar" and "ERROR" flash in the display.

Fig. 22 Display: motor monitoring

• The pump is stopped.
• The red LED flashes.
For possible errors and their correction, see section 11. Fault 
finding chart.
Once the error has been corrected,
• press the "Start/Stop" button to acknowledge the error.

9.2.6 Power off
If the power consumption of the drive motor is too high, e.g. due 
to excess counter-pressure in the dosing system, this is detected 
and indicated by the power monitoring function.
• The error signal relay switches on.
• "1/min", "bar" and "ERROR" flash in the display.
• The pump is stopped. Every 10 minutes, an attempt is made to 

automatically restart the pump.
• The LED flashes red/green.

Fig. 23 Display: power off

For possible errors and their correction, see section 11. Fault 
finding chart.
Once the error has been corrected,
• the pump restarts automatically, or
• press the "Start/Stop" button to acknowledge the error.
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Note

A cable break of the pressure switch is also 
indicated as a diaphragm leakage signal 
(MLS error). After acknowledging the MLS error, 
the pump continues to operate without error 
indication!
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9.2.7 Remote on/off
The pump can be switched off remotely (e.g. from a control 
room).
• If switched off remotely, the pump does not respond to any 

input signals or to operator input.
Exception: The pump can still be stopped manually (press the 
"Start/Stop" button) and run in continuous operation (press 
and hold down the "Start/Stop" button).

• "Stop" lights up in the display.
• The yellow LED lights up.
• When switched on remotely, the pump returns to the state it 

was in before it was switched off. If, for example, the pump 
was previously in "Stop" mode, it returns to this mode once it 
is switched on.

9.2.8 Memory function
Contact signals, which cannot be processed immediately, can be 
stored and subsequently made available to the pump for 
processing. A maximum of 65,000 contact signals can be stored.
• Without memory: If the pump is running when a contact 

signal is received, the signal is ignored. The pump performs 
the current dosing, then it is again ready to receive new 
contact signals, i.e. it rejects excess contacts.

• With memory: If the pump is running when a contact signal is 
received, the signal is stored in the memory. First, the pump 
performs the current dosing, then it processes the contact 
signals from the memory.

The contents of the memory are deleted:
• by switching off the power supply
• by switching the operating mode.
The contents of the memory are not deleted:
• by actuating the remote on/off contact
• by pressing the "Start/Stop" button
• by continuous operation.

9.2.9 Flow Monitor
The pump can be equipped with a pressure sensor (Flow Monitor 
pump option).
Based on the pressure measured by the sensor and on the motor 
position, an indicator diagram is created. Possible dosing faults 
or the exceeding of the permissible counter-pressure are 
detected reliably and indicated by the display or the error 
message output.
The following errors are recognised:
• Pressure exceeded (the pump is stopped and restarts 

automatically when the pressure decreases).
• Dosing error (the pump doses 30 % to 100 % less due to a 

leaking discharge valve or suction valve, a clogged suction 
line or an air bubble in the dosing head).

The dosing controller and dosing control functions can be 
switched on and off independently of each other. It is always 
possibly to display the pressure that has been measured during 
operation whenever the pressure sensor is connected.

9.3 Signal outputs
The control unit has the following signal outputs, e.g. in order to 
return a signal to the control room.

9.3.1 Current signal output

The current flow rate of the pump is output as a current 
signal.
• Current output 0-20 mA in the following mode:

– Current control 0-20 mA.
• Current output 4-20 mA in the following modes:

– Current control 4-20 mA
– Manual
– Contact
– Batch dosing with manual/contact start
– Timer with manual/contact start.

9.3.2 Error signal
Used to return various error states to the control room.

9.3.3 Stroke signal / pre-empty signal / pulse input
Depending on the relay setting, the contact output receives a 
signal in these cases:
• for each complete stroke of the pump, or
• a pre-empty signal input, or
• each pulse input at the pump.
To set the relay, see section 9.7.1 Modifying the switch 
assignment.

Note The memory function can be enabled and 
disabled in the second function level.

Caution

Depending on the operating conditions, it may be 
impossible to detect dosing errors due to several 
faults occurring simultaneously (e.g. leaking 
suction and discharge valves)!

Note For information about operating the pump with 
the Flow Monitor, see section 9.10 Flow Monitor.

Note To use the control signal output, see section 
9.9 Current signal control 0-20 mA / 4-20 mA.

Note

The current output is linear between 4 (0) mA at 
flow rate = 0 and 20 mA at maximum flow rate 
Qmax. (default setting) or the corresponding 
weighting value pair.
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9.4 First function level

Fig. 24 First function level

* You can modify the assignment between the current input and the flow rate. See section 9.9 Current signal control 0-20 mA / 4-20 mA.
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9.4.1 Setting the operating modes
The operating modes are selected in the first function level, and 
settings can be made for the modes. 
This function level can only be opened when the pump is 
stopped.
1. When the pump is stopped (LED lights up red), press the 

"Menu/Info" button.
– The first function level is opened.

2. Navigate in the first function level by repeatedly pressing the 
"Menu/Info" button.

3. Use the "Up" and "Down" buttons to modify the settings in the 
relevant menu as shown in fig. 24.

4. Press the "Start/Stop" button to confirm the settings and to exit 
the first function level.
– The pump is running (LED lights up green).

9.4.2 Manual control

Dosing with manual on/off and manually adjustable dosing 
flow
In this operating mode, all the settings are entered on the pump 
by the operator.
• Use the "Start/Stop" button to start or stop the pump.
• Use the "Up" and "Down" buttons to increase or decrease the 

flow rate. This can be done when the pump is stopped or when 
it is running.

Fig. 25 Display: manual control

The maximum displayed/adjustable flow rate is automatically set 
according to the selected pump type and the calibrated stroke 
volume.

Input range for the flow rate

9.4.3 Contact signal control

• Use the "Start/Stop" button to start or stop the pump.

For continuous dosing in a process
For each signal received at the contact input of the pump (e.g. 
from a water meter with reed contact output), the pump doses the 
set dosing capacity. The dosing is continuously distributed 
between the incoming contacts via a controller. The maximum 
dosing capacity must not be exceeded.

Input range for the dosing capacity per contact

Even if the pump receives more contact signals than it can 
process at the maximum flow rate, it only runs in continuous 
operation with a maximum stroke frequency of 180/min. 
(120/min. in slow mode).

Fig. 26 Display: contact signal control

Use the "Up" and "Down" buttons in the first function level to set 
the dosing volume for each contact signal.
1. When the pump is stopped (LED lights up red), press the 

"Menu/Info" button.
– The first function level is opened.

2. Use the "Up" and "Down" buttons in the "contact signal 
control" menu to set the dosing volume per contact signal.

3. Press the "Start/Stop" button to confirm the settings and to exit 
the first function level.
– The pump is running (LED lights up green).

9.4.4 Current signal control 0-20 mA / 4-20 mA
For current signal control, see section 9.9 Current signal control 
0-20 mA / 4-20 mA.

9.5 Second function level
9.5.1 Opening / exiting the second function level
Open the second function level
• to set the access code,
• to enable or disable functions such as Flow Monitor or 

memory,
• to enter settings for operating modes such as batch mode,
• to display the total number of operating hours and total dosing 

capacity,
• to carry out a calibration, or
• to modify the assignment between the current input/output and 

dosing rate.
This function level can only be opened when the pump is stopped 
(LED lights up red).
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Note
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Note
Due to the constant dosing control, the pump can 
continue dosing for a short time even when no 
contact has been received.
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9.5.2 Setting the access code
The access code is used to protect the pump against 
unintentional/unauthorised access to pump settings.
The default setting is 111. Code 111 gives access to all settings 
described in sections 9.4 First function level and 9.5 Second 
function level.

1. Press the "Start/Stop" button while the pump is running 
(LED lights up green).
– The pump is stopped (LED lights up red).

2. Press and hold down the "Menu/Info" button for 3 seconds.
– The second function level is opened.
– The input arrow appears in the display.
– "C:111" (default setting is "111") or a user-defined code 

appears in the display.
3. Use the "Up" and "Down" buttons to set the code in the range 

between 1 and 999.
Code 111 is required to open the second function level.

Fig. 27 Opening / exiting the second function level

1. Navigate in the second function level by repeatedly pressing 
the "Menu/Info" button.

2. Use the "Up" and "Down" buttons to modify the settings in the 
relevant menu as shown in figs 28 and 29.

3. Press the "Start/Stop" button to exit the second function level.

Note The "Start/Stop" button for stopping the pump is 
active with any code.
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Fig. 28 Second function level, part 1
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Fig. 29 Second function level, part 2
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9.6 Calibration
The dosing flow display is set by default for an operating counter-
pressure of 3 bar. Calibration can be used to set the pump flow to 
the actual operating conditions.

Calibrate the pump under normal operating conditions with the 
discharge line connected and at operating counter-pressure.

"OFF CAL" appears in the display.
1. Press the "Up" button.

– "- - -" and "CAL" (flashing) appear in the display.
2. Wait until "ON" and "CAL" (not flashing) appear in the display.

– "ON CAL" appears in the display.

3. Press the "Start/Stop" button.
– Calibration is started. The LED flashes green and "Run" 

flashes in the display.
• 200 strokes are performed by default. The number of strokes 

performed appears in the display.
• Press "Start/Stop" to stop at any stroke value.

– The LED lights up red.
4. Press the "Start/Stop" button.
The current calibration value is displayed (not with replacement 
circuit boards!).
5. Use the "Up" and "Down" buttons to enter the calibration value 

(gauged volume in ml).
• Press the "Menu/Info" button (confirm the setting and move on 

to the next menu item), or
• press the "Start/Stop" button (confirm the setting and close the 

second function level).

Fig. 30 Calibration

Note

With activated flow compensation (see section 
4.4.4 Flow compensation):
When dosing media with a viscosity different 
from water or after a software update the pump 
has to be calibrated. After a software update 
"cal" is flashing in the display.

Note
The dosed volume must be gauged in litres 
during calibration, e.g. by drawing the dosing 
medium from a gauged tank.

Note

The calibration process does not change the 
setting for the assignment/weighting of the 
current input and output for the flow rate.
If a current input or output is used, check after 
calibration to determine whether a new current 
weighting is required.
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Adjusting the operating counter-pressure without gauging 
the dosed volume during calibration
If you do not gauge the dosed volume, you can determine the 
"calibration value" from the following dosing capacity curves in 
order to adjust your pump to the operating counter-pressure.

The curves represent 200 strokes:
• Dosing medium with a viscosity similar to water
• 0.5 m flooded suction.

Fig. 31 Dosing capacity curves

9.6.1 Flow Monitor
In order for the pressure sensor (if installed) to function as a 
dosing controller, the dosing controller must be switched on. 
See section 9.10 Flow Monitor.

9.6.2 Pressure control
In the pressure control menu, the pressure control function is 
switched on or off and the stop counter-pressure is set. 
See section 9.10 Flow Monitor.

9.6.3 Memory function
The memory function is used to store excess contact signals for 
processing later. See section 9.6.3 Memory function.
• Switch the memory function on/off with "Up" / "Down".
• Press the "Menu/Info" button (confirm the setting and move on 

to the next menu item), or
• press the "Start/Stop" button (confirm the setting and close the 

second function level).

9.6.4 Weighting of current input/output
In current input/output operation, the dosing capacity is controlled 
via the current signal. The pump emits a current signal as a 
feedback for control rooms or master/slave applications.

9.6.5 Batch menu / batch mode
In batch mode, a defined batch quantity is dosed with a defined 
dosing flow. The batch can be dosed manually or by a contact. 
See section 9.11 Batch menu / batch mode.

9.6.6 Timer menu / timer mode
In timer mode, a defined batch quantity is dosed with a defined 
dosing flow and a defined start time. See section 9.12 Timer 
menu / timer mode.

9.6.7 PROFIBUS menu
The "PROFIBUS" menu item is only displayed for pumps with 
PROFIBUS interfaces. The PROFIBUS interface is activated/
deactivated in this menu and the bus address is specified.

9.6.8 Slow mode
Slow mode reduces the maximum dosing flow of the pump in two 
stages to 66 % (slow mode 1) or 41 % (slow mode 2). By 
increasing the minimum suction time, cavitation is, for example, 
reduced with viscous media.
Slow mode can be activated in any operating mode. In the slow-
mode menu, the slow mode function is set and the slow-mode 
factor is selected.

Setting slow mode
In the second function level, "SL:OF" appears in the display.
• Use the "Up" and "Down" buttons to switch between normal 

operation (SL:OF), slow mode 1 (SL:01) and slow mode 2 
(SL:02).
– The current slow-mode factor appears in the display.

• Press the "Menu/Info" button (confirm the setting and move on 
to the next menu item), or

• press the "Start/Stop" button (confirm the setting and close the 
second function level).

9.6.9 Display/resetting of total dosing capacity
The total capacity dosed since the value was last reset is 
displayed.

To reset the value,
1. press the "Up" button.

– "dEL" appears in the display.
2. Press the "Start/Stop" button.

– The total dosing capacity is deleted.
• Press the "Menu/Info" button (confirm the setting and move on 

to the next menu item), or
• press the "Start/Stop" button (confirm the setting and close the 

second function level).

Display of value during pump operation (in "Run" mode)
• Press the "Menu/Info" button.

– The total capacity dosed since the value was last reset is 
displayed.
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9.6.10 Display of total number of operating hours
The operating hours counter indicates the operating time of the 
drive, e.g. to check maintenance intervals. The maximum number 
of operating hours that can be displayed is 99,990 h (display = 
9999).
The operating hours counter cannot be reset.

9.7 Service level
Open the service level 
• to modify the switch assignments of the electronics,
• to set the pump type, or 
• to select the unit of measurement for the dosing flow 

(l/h or gal/h) that will be displayed.

9.7.1 Modifying the switch assignment

The service level can only be accessed when the power supply is 
switched on.
1. Simultaneously press the "Menu/Info" and "Down" buttons and 

hold them down.
2. Switch on the power supply.

– The LED alternately flashes red and green.
3. Release the "Menu/Info" and "Down" buttons.
4. Press the "Start/Stop" button.
5. Press the "Up" button.

– The LED lights up yellow.
– "Func" appears in the display.

6. Press the "Menu/Info" button.
– The service level is opened.

Fig. 32 Opening / exiting the service level

1. Navigate in the service level by repeatedly pressing the 
"Menu/Info" button.

2. Use the "Up" and "Down" buttons to modify the switch 
assignment in the relevant menu.

3. Press the "Menu/Info" button for 10 seconds to open the pump 
type selection.

4. Press the "Start/Stop" button
– to confirm the new settings
– to exit the service level
– to open the first function level.

Note Multiply the number displayed by 10 to determine 
the number of operating hours.

Note
You are modifying the default settings of your 
control unit. They will therefore differ from the 
technical data.
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1. Relay function (stroke / pre-empty / pulse selection) 
"1:OFF", "1:ON" or "1:1:1" appears in the display.
• Use the "Up" and "Down" buttons to switch between:

– "1:OFF": Relay function = stroke signal ("1/min" flashes in 
display), and

– "1:ON": Relay function = pre-empty signal (empty-signal 
symbol flashes in the display), and

– "1:1:1": Relay function = pulse input ("n:1" flashes in the 
display).

• Press the "Menu/Info" button (confirm the setting and move on 
to the next menu item), or

• press the "Start/Stop" button (confirm the setting and close the 
service level).

2. Relay output, NO/NC (stroke / pre-empty / pulse)
"2:NO" or "2:NC" appears in the display ("1/min" and empty-
signal symbol flash in the display).
• Use the "Up" and "Down" buttons to switch between:

– "2:NO": Stroke/pre-empty signal/pulse input relay = normally 
open contact, and

– "2:NC": Stroke/pre-empty signal/pulse input relay = normally 
closed contact.

• Press the "Menu/Info" button (confirm the setting and move on 
to the next menu item), or

• press the "Start/Stop" button (confirm the setting and close the 
service level).

3. Pre-empty signal, NO/NC input
"3:NO" or "3:NC" appears in the display (empty-signal symbol 
flashes in display).
• Use the "Up" and "Down" buttons to switch between:

– "3:NO": Pre-empty signal = normally open contact, and
– "3:NC": Pre-empty signal = normally closed contact.

• Press the "Menu/Info" button (confirm the setting and move on 
to the next menu item), or

• press the "Start/Stop" button (confirm the setting and close the 
service level).

4. Empty signal, NO/NC input
"4:NO" or "4:NC" appears in the display (empty-signal symbol 
lights up in the display).
• Use the "Up" and "Down" buttons to switch between:

– "4:NO": Empty signal = normally open contact, and
– "4:NC": Empty signal = normally closed contact.

• Press the "Menu/Info" button (confirm the setting and move on 
to the next menu item), or

• press the "Start/Stop" button (confirm the setting and close the 
service level).

5. Error signal, NO/NC output
"5:NO" or "5:NC" appears in the display ("ERROR" flashes in the 
display).
• Use the "Up" and "Down" buttons to switch between:

– "5:NO": Error signal relay = normally open contact, and
– "5:NC": Error signal relay = normally closed contact.

• Press the "Menu/Info" button (confirm the setting and move on 
to the next menu item), or

• press the "Start/Stop" button (confirm the setting and close the 
service level).

6. Remote off, NO/NC input
"6:NO" or "6:NC" appears in the display ("Run" and "Stop" flash in 
the display).
• Use the "Up" and "Down" buttons to switch between:

– "6:NO": Remote off = normally open contact, and
– "6:NC": Remote off = normally closed contact.

• Press the "Menu/Info" button (confirm the setting and move on 
to the next menu item), or

• press the "Start/Stop" button (confirm the setting and close the 
service level).

7. Locking "run" on/off 
The locking of the "Start/Stop" button to prevent manual stopping 
of the pump can be enabled and disabled.
The display indicates "7:ON" or "7:OFF" (the "Run" symbol is 
displayed).
• Use the "Up" and "Down" buttons to switch between:

– "7:ON": Locking "run" on, and
– "7:OFF": Locking "run" off.

• Press the "Menu/Info" button (confirm the setting and move on 
to the next menu item), or

• press the "Start/Stop" button (confirm the setting and close the 
service level).

P: CAL on/off (only for Flow Monitor)
"CAL:ON" or "CAL:OFF" appears in the display ("CAL" appears).
• Use the "Up" and "Down" buttons to switch between:

– "CAL:ON": Calibration of the pressure sensor for the Flow 
Monitor enabled, and

– "CAL:OFF": Calibration of the pressure sensor for the Flow 
Monitor disabled.

St: e.g. "60" (only for Flow Monitor)
• Use the "Up" and "Down" buttons to set the "number of error 

strokes permitted when starting". If the number of error strokes 
is exceeded, the "Flow error" error message appears.

FE: e.g. "7" (only for Flow Monitor)
• Use the "Up" and "Down" buttons to set the "number of error 

strokes permitted during operation". If the number of error 
strokes is exceeded, the "Flow error" error message appears.

Selection of unit (display)
"Unit l/h" or "Unit gph" appears in the display.
• Use the "Up" and "Down" buttons to switch between:

– "Unit l/h": Unit Q = l/h, and
– "Unit gph": Unit Q = gal/h.

• Press the "Start/Stop" button (confirm the setting and close the 
service level), or

• press the "Menu/Info" button for a minimum of 10 seconds 
(confirm the setting and open the pump selection).

Pump selection

"-60" or "-150" appears in the display.
• Use the "Up" and "Down" buttons to switch between the pump 

types DDI 60-10 and DDI 150-4.
• Select your pump type, which is indicated on the pump 

nameplate.
• Press the "Start/Stop" button (confirm the setting and close the 

service level).

Note For calibration, see section 9.10.7 Calibrating the 
sensor after the sensor has been replaced.

Caution

The actual pump type must always be selected to 
ensure error-free operation of the electronic 
control function. Otherwise the displayed pump 
and signals differ from the actual conditions.
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9.8 Resetting to default settings
You can reset the first and second function levels to the default 
settings when the power supply is being connected.

The pump is disconnected from the power supply.
1. Simultaneously press the "Up" and "Down" buttons and hold 

them down.
2. Switch on the power supply.

– "boot" appears in the display.
3. Release the "Up" and "Down" buttons.

– All modified settings at the first and second function levels 
are reset to the default settings.

9.9 Current signal control 0-20 mA / 4-20 mA
For controlling the dosing pump via an external current 
signal of 0-20 mA (4-20 mA)

Fig. 33 Display: 0-20 mA current signal control

Fig. 34 Display: 4-20 mA current signal control

• The flow rate is proportional to a current input signal of 
0-20 mA (4-20 mA).

• Above 19.5 mA, the pump runs in continuous operation at 
maximum dosing flow (Qmax.).

• Below 0.2 (4.2) mA, the pump switches off.

• Use the "Start/Stop" button to start or stop the pump.

4-20 mA current signal control
If the current input signal falls below 2 mA, the error relay is 
switched, as an error has probably occurred at the signal source 
or on the cable.
• The error signal relay switches on. The LED flashes red.
• "4-20 mA" and "ERROR" flash in the display.

Fig. 35 Display: 4-20 mA current signal control

Note

The service level settings (pump type, unit of 
display for the dosing flow, input and output 
settings) and the values for the total dosing 
capacity and operating hours counter remain 
as they are.
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weighted. See sections 9.9.2 With calibrated 
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the display).
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The assignment between the current signal and flow rate is 
linear.
• With 0-20 mA current signal control, the curve for current input 

and current output passes through Q = 0 at 0 mA and the 
value pair Qmax. (Qcal) at 20 mA (curve 1a).

• With 4-20 mA current signal control, the curve for current input 
and current output passes through Q = 0 at 4 mA and the 
value pair Qmax. (Qcal) at 20 mA (curve 2a).

• With manual or contact control, the curve for current output 
passes through Q = 0 at 4 mA and the value pair Qmax. (Qcal) 
at 20 mA (curve 2a).

The default setting for Qmax. is the maximum dosing flow at 
default calibration at 3 bar.

Fig. 36 Current input and current output with default setting

9.9.1 Direct weighting of the current signal input and output
Weighting while the pump is running can be carried out in the first 
function level. The currently set value increases or decreases for 
the maximum flow rate Qmax. (Qcal), or with weighting set value 
Qselect mA max..

Setting the weighting

1. When the pump is running or stopped, press and hold down 
the "Up" button for approximately 5 seconds.
– "0-20 mA" or "4-20 mA", "Analog" and "l/h" flash in the 

display.
2. Use the "Up" and "Down" buttons to increase or decrease the 

currently set value for the maximum flow rate.
The curve for current input/current output now passes as follows:
• With 0-20 mA (4-20 mA) current signal control, the curve for 

current input and current output passes linearly through 
Q = 0 at 0 mA (4 mA) and the currently set value for the 
maximum flow rate Qselect max. at 20 mA (curves 1b and 2b).

Even for current input/current output assignments that are 
already weighted in the second function level (see curve 3a), 
subsequent weighting can be set or weighting can be shifted 
here. The value for the maximum flow rate Qselect mA max. at 
mAmax. is shifted (curve 3b).

Fig. 37 Current input and current output with direct weighting
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Fig. 38 Current input and current output with subsequent weighting

9.9.2 With calibrated pump
When calibrating the pump for your application and using current 
signal control and/or current output, proceed as follows:
1. Calibrate the pump.
2. Determine the maximum flow rate Qcal by taking a reading on 

the pump: Qcal is the maximum adjustable flow rate after 
calibration, e.g. in manual mode, or the displayed flow rate in 
continuous operation (press and hold down the "Start/Stop" 
button for longer than 1 second).

3. To set the current input/current output weighting, see section 
9.9.3 Setting the weighting.
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Note

For unweighted assignment (curves 1a, 2a, see 
fig. 34) select the following reference points:
L: mAmin. = 0 (4) mA / Qselect mA min. = 0 l/h 
H: mAmax. = 20 mA / Qselect mA max. = Qcal.

Note

Qcal is not updated automatically when the pump 
is re-calibrated. This protects the user-defined 
value pairs. After calibration, new weighting may 
be required!
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9.9.3 Setting the weighting

Fig. 39 Setting the weighting

Note

The setting options for weighting depend on the 
selected current signal control. The parameters 
for 0-20 mA and for 4-20 mA are independent of 
one another. The weighting parameters are 
modified and saved according to the set 
operating mode.
Select the current control operating mode used 
later (0-20 mA / 4-20 mA) manually or via contact 
signal before weighting. (Weighting of the control 
output for manual control mode or contact signal 
control is the same as current weighting 
4-20 mA.)
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In the second function level, first enter the values for reference 
pair L:
The display shows
• the current value for mAmin. 

The default value is "L:0.0 mA" ("L:4.0 mA").
• "Analog"
• "0-20 mA" ("4-20 mA") (flashing).
Proceed as follows:
1. Use the "Up" and "Down" buttons to enter the minimum 

current input mAmin. between 0 mA (4 mA) and 20 mA 
(e.g. mAmin. = 6 mA).

2. Press the "Start/Stop" button.
– The current value for the mAmin. assigned flow rate 

QmA min. appears in the display (the default value is 0.000).
3. Use the "Up" and "Down" buttons to enter the desired value for 

flow rate QmA min. at mAmin. (e.g. QmA min. = 10 l/h).
Now enter the values for reference pair H:
1. Press the "Start/Stop" button.

– The current value for mAmax. appears in the display 
(the default value is "H:20.0 mA").

2. Use the "Up" and "Down" buttons to enter the maximum 
current input mAmax. > mAmin. (e.g. mAmax. = 16 mA).

3. Press the "Start/Stop" button.
– The current value for the mAmax. assigned flow rate 

QmA max. appears in the display (the default value is Qmax.).
4. Use the "Up" and "Down" buttons to enter the desired value for 

flow rate QmA max. at mAmax. (e.g. QmA max. = 40 l/h).
• Press the "Menu/Info" button (confirm the setting and move on 

to the next menu item), or
• press the "Start/Stop" button (confirm the setting and close the 

second function level).

Result of weighting
In the example, the following values were entered as reference 
points Ld and Hd:
Ld: mAmin. = 6 mA, Qselect mA min. = 10 l/h 
Hd: mAmax. = 16 mA, Qselect mA max. = 40 l/h.
The curve for current input/current output now passes through 
Q = 0 at < 6 mA, from Q = 10 l/h at 6 mA to Q = 40 l/h at 16 mA, 
and through Q = 40 l/h at > 16 mA (curve 1d).
In the same way, it is also possible to enter a current weighting 
with a negative gradient. In order to do this, the value pair for 
reference point L must first be entered with the smaller mA value 
followed by reference point H.
In the example, the following values were entered as reference 
points Le and He:
Le: mAmin. = 2 mA, Qselect mA min. = 60 l/h 
He: mAmax. = 16 mA, Qselect mA max. = 10 l/h.
The curve for current input/current output now passes through 
Q = 0 at < 2 mA, from Q = 60 l/h at 2 mA to Q = 10 l/h at 16 mA, 
and through Q = 10 l/h at > 16 mA (curve 1e).

Fig. 40 Result of weighting

Note down the set current weighting in the following diagram 
for current input/current output:
1. Label the Q [l/h] axis for your working area.
2. Mark your reference points with the value pairs: 

L: mAmin. / Qselect mA min. and 
H: mAmax. / Qselect mA max. in the diagram.

3. Draw the curve as a line from L to H, vertically from 
Qselect mA min. to the mA axis, and horizontally from 
Qselect mA max. to the edge of the diagram.

Fig. 41 Diagram for current input/current output

9.10 Flow Monitor
9.10.1 Application notes

Dosing of degassing media (H2O2, chlorine bleaching 
agents)
• For a robust operation, set the number of permissible error 

strokes to a value higher than 10.

Dosing of antiscalent (viscosity higher than 20 mPa s)
• Use spring-loaded valves for high-viscosity media.
• When dosing viscous media, see also section 1.3.10 Dosing 

medium.

Dosing of viscous media
• For media with a viscosity higher than 20 mPa s, spring-

loaded suction and discharge valves are recommended.

For batch or timer operation
• Set the number of permissible error strokes to a value lower 

than the number of working strokes.
• If, while the pump is stopped, the pressure in the discharge 

line falls below the minimum pressure of 2 bar (e.g. in the 
event of a leak in the pressure-loading valve), increase the 
number of permissible error strokes so as to prevent 
unnecessary error messages.

Ensuring the counter-pressure by a pressure-loading valve:
• Check the counter-pressure 2 to 3 weeks after start-up.

– If it is below 2 bar, the pressure-loading valve has to be re-
adjusted.

– If the volume flow is not constant (as, for example, in the 
case of contact or analog control), even small volume flows 
should not fall below the minimum pressure or minimum 
pressure difference of 2 bar.

9.10.2 Setting the Flow Monitor
In order for the pressure sensor (if installed) to function as a 
dosing controller, the dosing controller must be switched on.
To allow the pump to switch off in the event of overpressure and 
to set the cut-off pressure of the pump, the pressure control 
function must be switched on and set. 
If no pressure sensor is connected, the pump determines the 
pressure from the motor current.TM

03
 6

68
3 

45
06

Note The maximum flow rate of the pump must not be 
exceeded!

0 mA 4 mA 8 mA 12 mA 16 mA 20 mA
0

Iin [mA]

Q [l/h]

1d

50 l/h

20 l/h

Qselect mA max. d

40 l/h

10  l/h

30 l/h

1e

Qselect mA max. eQselect mA min. d

Qselect mA min. e

Iin [mA]

Qselect mA min. d Qselect mA max. e

Qselect mA max. d

Qselect mA min. e

TM
03

 6
61

4 
45

06

Note
For applications with high requirements in terms 
of precision, the pressure control function must 
be used with a pressure sensor.

0 mA 4 mA 8 mA 12 mA 16 mA 20 mA
0

Iin/out [mA]

Q [l/h]

L: Q select mA min. = ____ / ____mA min.

H: Q select mA max. = ____ / ____mA max.

Qkal

L: Qselect mA min. ____/____ mAmin. 
H: Qselect mA max. ____/____ mAmax.

Qcal

Q [l/h]

Iin/out [mA]

ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 441 of 2338



35

Switching on dosing controller
Menu item "flow" is open.

– "flow OFF" appears in the display.
1. Press the "Up" button.

– "flow ON" appears in the display.
– The dosing controller is activated.

Switching on pressure control function

1. Press the "Menu/Info" button.
– Menu item "P" is open.
– "P:OFF" appears in the display.

2. Press the "Up" button.
– "P:ON" appears in the display.
– The pressure control function is activated.

Fig. 42 Set cut-off pressure

"P:ON" in the display:
1. Press the "Start/Stop" button.

– The currently defined cut-off pressure is shown in the 
display. The default value is the maximum counter-pressure 
of the pump type + 1 bar (pumps < 10 bar) or + 2 bar 
(pumps from 10 bar and up).

2. Use the "Up" and "Down" buttons to enter the desired cut-off 
pressure.
– You can set the cut-off pressure at which the pump is to be 

stopped at around 2 bar up to the default value.
• Press the "Menu/Info" button (confirm the setting and move on 

to the next menu item), or
• press the "Start/Stop" button (confirm the setting and close the 

second function level).

9.10.3 Dosing controller function
The pump software monitors the dosing process and emits a 
pulse for each dosing stroke. For each stroke, the "flow" display 
is momentarily turned off.
• When switched on, the electronics detects whether the dosing 

controller is activated.
– "flow" appears in the display.

Fig. 43 Display: "Dosing controller"

Suppression of dosing control function during start-up 
operation
60 error strokes* are permitted during the start-up operation, 
before an error signal is emitted. After a further 7 error strokes*, 
a dosing error is signalled.
* Default values, see also section 9.7.1 Modifying the switch 

assignment.

The start-up operation is triggered as follows:
• By switching on the power supply.
• Deaeration operation (continuously pressing the "Start/Stop" 

button).
The start-up operation is completed 
• after 60 strokes.
• after the first valid stroke signalled by the dosing controller.
• after short switching on and off the pump by pressing the 

"Start/Stop" button.
The number of permissible error strokes can be increased or 
decreased since, depending on pump type for example, 
60 strokes may take a considerable time during the start-up 
operation.

Dosing error (after start-up operation)
If, after seven successive strokes or after the number of strokes 
which have been defined by the user, the dosing controller does 
not emit a signal. This is recognised as an error:
• The error signal relay switches on, but the pump is not 

switched off.
• The LED flashes red.
• "flow" and "ERROR" flash in the display.

Fig. 44 Display: "Dosing error"

Once the error has been corrected and seven valid strokes have 
been measured or the "Start/Stop" button has been pressed, the 
error signal relay switches off.
• The pump returns to the state it was in before the error 

occurred.

Note This menu item only appears if the pressure 
sensor has already been detected once.
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9.10.4 Pressure control function

The pressure sensor monitors the pressure in the dosing head. 
If the set pressure is exceeded by 0.5 bar, the pump switches off.
When switched on, the electronics detects whether the chamber 
pressure control function is activated.
• "bar" appears in the display.

Fig. 45 Display: "Pressure control"

Pressure exceeded
If, after one stroke, the cut-off pressure is exceeded, this is 
recognised as an error:
• The pump is stopped.
• The error signal relay switches on.
• The LED alternately flashes red and green.
• The last pressure value to be measured is displayed.
• "RUN", "ERROR" and "bar" flash in the display.

Fig. 46 Display: "Pressure exceeded"

Pump restart attempts:
• First the pump makes four attempts to restart, each separated 

by a 2-second pause, if the chamber pressure has fallen below 
the cut-off pressure (pact < pset).

• After the pressure was exceeded, the pump restarts smoothly. 
If the set cut-off pressure is exceeded, the pump is stopped 
again immediately.

• After four attempts, the pump waits 10 minutes before 
attempting to automatically restart again.

• The pump continuously attempts to restart if the chamber 
pressure decreases in this way.

Fig. 47 Pump restart attempts

Error correction
• Press the "Start/Stop" button to stop the pump and prevent it 

from restarting.
• Check the discharge valve and the installation on the 

discharge side and correct any errors, if necessary. 
For maintenance work, see section 10. Maintenance.

• Check and correct the pressure setting, if necessary.

Once the error has been corrected,
• press the "Start/Stop" button to restart the pump.

– The pump returns to the state it was in before the error 
occurred.

Displaying the pressure that has been measured
The pressure that has been measured during the pump operation 
can be displayed at any time.
• Press the "Menu/Info" button twice. (If only pressed once, the 

dosed quantity is displayed.)
– The pressure is displayed for approximately 10 seconds.

9.10.5 Error message – broken cable or faulty sensor
If the dosing controller and/or the pressure control function are/is 
switched on, the missing signal is recognised and emitted as an 
error.
A faulty pressure sensor (broken cable) is displayed as follows:
• The error signal relay switches on.
• The pump is not stopped!
• The LED flashes red.
• "ERROR" flashes in the display.

Fig. 48 Display: "Broken cable"

Correct error
• Press the "Start/Stop" button twice to confirm the error and to 

stop the pump.
• Repair the cable break.

Once the error has been corrected,
• press the "Start/Stop" button to restart the pump.

– The pump returns to the state it was in before the error 
occurred.

Caution
To protect the pump and system against 
excessive pressure build-up, install an overflow 
valve in the discharge line.
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9.10.6 Changing the number of permissible error strokes
To change the number of permissible error strokes during the 
start-up operation and during normal dosing operation.

Fig. 49 Permissible error strokes

1. Open the service level.
2. Repeatedly press the "Menu/Info" button to navigate in the 

service level until you reach menu item "St:60" (error stroke 
during start-up operation).
– The display shows "St" and the number of currently defined 

error strokes that are permissible during the start-up 
operation.

3. Use the "Up" and "Down" buttons to set the number of 
permissible error strokes during the start-up operation in the 
range between 1 and 99.

4. Press the "Start/Stop" button.
– Confirm the setting and go to menu item "FE: 7".
– The display shows "FE" and the number of currently defined 

error strokes that are permissible during normal dosing 
operation.

5. Use the "Up" and "Down" buttons to set the number of error 
strokes until the error message is triggered during normal 
dosing operation in the range between 3 and 99.

6. Press the "Start/Stop" button
– to confirm the new settings
– to exit the service level
– to open the first function level.

9.10.7 Calibrating the sensor after the sensor has been 
replaced

Once a sensor has been replaced, the new sensor must be 
calibrated to the ambient pressure.
Prepare the pump for the calibration:
1. Before screwing in the sensor, check that no dosing liquid is 

left in the place where the pressure sensor will be screwed in!
2. Screw in the new sensor with the correctly fitting O-ring.
3. Screw the sensor plug into socket 2.
4. Unscrew the suction valve.
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Calibration of sensor

Fig. 50 Calibration of pressure sensor

1. Open the service level.
2. Repeatedly press the "Menu/Info" button to navigate in the 

service level until you reach menu item "P" (calibration of 
pressure sensor).
– "P:OFF" appears in the display.

3. Press the "Up" button to prepare the calibration.
– "P:ON" appears in the display.

When the pump is prepared for the calibration, calibrate the 
pressure sensor:
1. Press the "Start/Stop" button.

– "P:- - -" is displayed for approximately 2 seconds.
– "P:CAL" appears in the display.
– The pressure sensor has been calibrated.

2. Press the "Start/Stop" button 
– to confirm the new settings
– to exit the service level
– to open the first function level.

3. Fit the pump back on.
4. Screw in the suction valve.
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Warning
Risk of chemical burns!
Wear protective clothing (gloves and goggles) 
when working on the dosing head, connections or 
lines!
Do not allow any chemicals to leak from the 
pump. Collect and dispose of all chemicals 
correctly!

Caution

The O-rings must be correctly placed in the 
specified groove.
Observe the flow direction (indicated by an 
arrow)!
Only tighten the valve by hand.
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9.11 Batch menu / batch mode
In batch mode, a defined batch quantity is dosed with a defined 
dosing flow. The batch can be dosed manually or by an external 
contact signal.

Batch mode is controlled at the first and second function levels.
• The batch quantity is set in the second function level. 
• The batch function is enabled in the first function level.
Input range for the batch quantity: 
0.0-999.9 ml / 1.00-99.99 l / 100.0-999.9 l.

Setting batch dosing

Fig. 51 Setting batch dosing

In the second function level, "OFF B" appears in the display.
1. Press the "Up" button.

– "ON B" appears in the display.
2. Press the "Start/Stop" button.

– The currently defined flow rate appears in the display.
3. Use the "Up" and "Down" buttons to enter the desired flow 

rate.
4. Press the "Start/Stop" button.

– The currently defined batch quantity appears in the display.
5. Use the "Up" and "Down" buttons to enter the desired batch 

quantity.
• Press the "Menu/Info" button (confirm the setting and move on 

to the next menu item), or
• press the "Start/Stop" button (confirm the setting, close the 

second function level and enable batch dosing in the first 
function level).

Performing batch dosing
• In the first function level, only the batch function is displayed 

with the "Batch manual" and "Batch contact" menu items.
• "Stop" and the preset batch quantity appear in the display. The 

LED lights up red.
Use the "Menu/Info" button to select 
• "Batch manual", or
• "Batch contact".

Enabling batch mode

Batch manual
Batch dosing is triggered manually.
• Press the "Start/Stop" button.

– The LED and the "Stop" segment are turned off and "Run" 
flashes in the display.

– The preset batch quantity is dosed.

Batch contact
Batch dosing is triggered by an external contact signal.
To activate the batch contact function,
• press the "Start/Stop" button.

– The LED lights up green, the "Stop" segment is turned off 
and "Run" appears in the display.

When the external contact signal is received, "Run" flashes in the 
display.
• The preset batch quantity is dosed. 

During batch dosing
The batch quantity still to be dosed appears in the display.
To display the batch quantity already dosed,
• press the "Down" button.
To display the total batch quantity,
• press the "Up" button.

Stop/start of pump during batch dosing
To stop the pump,
• press the "Start/Stop" button, or
• actuate remote on/off. 
To re restart the pump,
• press the "Start/Stop" button.

– The preset batch cycle continues.
– For the "Contact" timer, an external contact signal must also 

be received.

Deactivating the batch function
1. Open the second function level.
2. Repeatedly press the "Menu/Info" button.

– "ON B" appears in the display.
3. Press the "Up" button.

– "OFF B" appears in the display.
– The batch function is deactivated.

Caution

Risk of dosing errors! 
Batch dosing using contact inputs may be 
insufficiently or excessively triggered in the 
event of an error if the pump/system is not 
monitored. The system must be protected 
redundantly.
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9.12 Timer menu / timer mode
In timer mode, a defined batch quantity is dosed with a defined 
dosing flow. The first dosing starts after the start time t1 has 
elapsed. Batch dosing is then repeated after the repetition time t2 
has elapsed until the user stops the process by pressing the 
"Start/Stop" button or with remote off.
• Input range for the batch quantity: 

0.0-999.9 ml / 1.00-99.99 l / 100.0-999.9 l
• Input range for the times t1 and t2: 

1 min. < t1 < 999 h / 1 min. < t2 < 999 h 
Input: hh:mm.

Fig. 52 Timer mode

Timer mode is controlled at the first and second function levels.
• The batch quantity and times t1 and t2 are set in the second 

function level. 
• Timer mode is enabled in the first function level.

Fig. 53 Setting timer mode

"OFF t" appears in the display.
1. Press the "Up" button.

– "ON t" appears in the display.
2. Press the "Start/Stop" button.
3. Use the "Up" and "Down" buttons to enter the desired dosing 

flow.
– The selected dosing flow appears in the display.

4. Press the "Start/Stop" button.
5. Use the "Up" and "Down" buttons to enter the desired batch 

quantity.
– The selected batch quantity appears in the display.

6. Press the "Start/Stop" button.
– "t1" appears in the display.

7. Use the "Up" and "Down" buttons to enter start time t1.
8. Press the "Start/Stop" button.

– "t2" appears in the display.

9. Use the "Up" and "Down" buttons to enter repetition time t2.
• Press the "Menu/Info" button (confirm the setting and move on 

to the next menu item), or
• press the "Start/Stop" button (confirm the setting, close the 

second function level and enable timer mode in the first 
function level).

Selecting "Manual" or "Contact" timer mode
• When the pump is running (LED lights up green), press the 

"Start/Stop" button.
– "Stop" and the preset start time t1 appear in the display. 

The LED lights up red.
– "Manual" or "Contact" appears in the display ("Manual" is 

default setting).
In the first function level, only the timer function is displayed with 
the "Timer manual" and "Timer contact" menu items. 
• Use the "Menu/Info" button to select 

– "Timer manual", or
– "Timer contact".
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Enabling timer mode

Timer manual
Batch dosing with the preset pause time is triggered manually.
• Press the "Start/Stop" button.

– The LED lights up green, the "Stop" segment is turned off 
and "Run" flashes in the display.

– The preset batch cycle is started.

Timer contact
Batch dosing with the preset pause time is triggered by an 
external contact signal. 
To activate the batch contact function,
• press the "Start/Stop" button.

– The LED lights up green, the "Stop" segment is turned off 
and "Run" appears in the display.

When the external contact signal is received, "Run" flashes in the 
display.
• The preset batch cycle is started. 

During pause times
The time remaining until the next dosing appears in the display.
To display the time already elapsed,
• press the "Down" button.
To display the total time t1 or t2,
• press the "Up" button.

During timer dosing
The batch quantity still to be dosed appears in the display.
To display the batch quantity already dosed,
• press the "Down" button.
To display the total batch quantity,
• press the "Up" button.

Stop/start of pump during timer dosing
To stop the pump,
• press the "Start/Stop" button, or
• actuate remote on/off.
To restart the pump,
• press the "Start/Stop" button.

– The preset batch cycle continues.
– For the "Contact" timer, an external contact signal must also 

be received.

Deactivating the timer function
1. Open the second function level.
2. Repeatedly press the "Menu/Info" button.

– "ON t" appears in the display.
3. Press the "Up" button.

– "OFF t" appears in the display.
– The timer function is deactivated.

9.13 Creating a master/slave application
You can connect several secondary pumps and control the 
secondary pumps (slaves) via the first pump (master).

9.13.1 Master

All operating modes are available for the master pump:
• Manual
• Contact 
• Batch dosing with manual/contact start
• Timer mode with manual/contact start
• Current control. 

Select the output signal of the master pump in the service 
level (relay 1) (output socket 3):
• Stroke signal (emits one output signal per stroke) must be 

used for manual or current control of the master pump, or
• pulse input (emits one output signal per contact input signal) 

must be used for contact control of the master pump.

Alternatively select the current output (output socket 2) for 
current control of the slave pump.

9.13.2 Slave
The following operating modes are available for slave pumps in 
contact or current control (input socket 4):
• Contact 
• Batch dosing with contact start
• Timer mode with contact start
• Current control.

Note

Please note that the current output can differ 
from the current input, e.g. when the pump is 
stopped, and please observe the modified 
current output values with weighted current 
control.

Note
The settings for the operating modes of the slave 
pumps are implemented independently of 
settings for the master pump.

Caution

Unused pulse inputs from the master pump are 
forwarded to the slave pumps when output signal 
= pulse input is set. They are processed on the 
slave pumps according to the slave pump 
settings!
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9.14 Hotkeys / info keys
The following important displays and functions of the DDI 222 can be accessed quickly using button combinations (hotkeys).

Service functions

Display functions in batch and timer operation

Other display functions

Function Operating state of the pump Activate function / display Deactivate function / display

Suction. In "Run", "Stop" or "Menu/Info" 
mode.

Press the "Start/Stop" button for 
at least 1 second. Release the "Start/Stop" button.

Move back the diaphragm for 
servicing.

The pump must be in "Stop" 
mode.

Simultaneously press the 
"Up" and "Down" buttons. —

Boot function. The pump is disconnected from 
the power supply.

Simultaneously press the 
"Up" and "Down" buttons while 
switching on the power supply.

—

Delete the total dosing 
capacity. In "Run" mode. Press the "Menu/Info" button for 

5 seconds. —

Display / function Operating state of the pump Activate function / display Deactivate function / display

Display the batch quantity 
already dosed since start of 
the batch.

During the batch dosing in batch 
or timer operation.

Press the "Down" button. Release the "Down" button.

Display total batch quantity. Press the "Up" button. Release the "Up" button.
Display the time that has 
already elapsed. During pause times in timer 

operation.
Press the "Down" button. Release the "Down" button.

Display the total time. Press the "Up" button. Release the "Up" button.

Display / function Operating state of the pump Activate function / display Deactivate function / display

Display the total dosing 
capacity. In "Run" mode. Press the "Menu/Info" button.

Display automatically jumps back 
after 5 seconds.

Display the input current. In "Analog" mode 
(0-20 mA / 4-20 mA). Press the "Down" button.

Display of pressure in the 
dosing head. In "Run" mode. Press the "Menu/Info" button 

twice.
Display automatically jumps back 
after 10 seconds.
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9.15 Pump safety functions
The DDI 222 pump is equipped with various safety functions as standard, which are indicated by the following indicators and behaviour of 
the pump.

Safety functions

Designation Error Pump behaviour LED/display/relay Behaviour after error 
removal

Power off.

Excess pressure in the 
dosing head, or motor 
power consumption too 
high.

The pump stops. 
An attempt to restart 
automatically is made 
every 10 minutes.

The LED flashes red/
green. 
"ERROR", "bar" and 
"1/min" appear in the 
display. 
The error signal relay 
switches on.

Restart after error 
confirmation and 
pressing the "Start/Stop" 
button, or on an 
automatic restart attempt.

Blocking safety. Clogged discharge line / 
blocked motor.

The pump stops after 
1 stroke.

The LED flashes red.
"ERROR", "bar" and 
"1/min" appear in the 
display. 
The error signal relay 
switches on.

Restart after error 
confirmation and 
pressing the "Start/Stop" 
button.

Pressure control (can be 
switched on and off).

When the pressure 
control function is 
switched on: Excess 
pressure in the dosing 
head (with pressure 
sensor) or motor power 
consumption too high.

The pump stops after 
3 strokes. An attempt to 
restart automatically is 
made every 10 minutes 
up to 5 times with an 
increasing number of 
strokes.

The LED flashes red/
green. 
"ERROR" and "bar" flash 
in the display.

Restart after error 
confirmation and 
pressing the "Start/Stop" 
button, or on an 
automatic restart attempt.

Diaphragm leakage 
detection (optional). Diaphragm leakage.

The pump starts running 
again (in emergency 
mode).

The LED flashes red.
"ERROR" and "MBS" 
(MLS) flash in the display. 
The error signal relay 
switches on.

The error signal relay 
switches off after error 
confirmation.

Flow Monitor (dosing 
controller). See section 9.10 Flow Monitor.
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10. Maintenance

10.1 General notes

10.2 Maintenance intervals

• At least every 12 months or after 4,000 operating hours. 
When dosing crystallising liquids, more frequently.

• In the event of a fault.

10.2.1 Cleaning the valves and diaphragm
• Clean the diaphragm and valves and replace, if necessary 

(for stainless-steel valves: inner valve parts).

10.3 Cleaning suction and discharge valves 

10.3.1 Switching off the pump
1. Switch off the pump and disconnect it from the power supply.
2. Depressurise the system.
3. Take suitable steps to ensure that the returning dosing 

medium is safely collected.

10.3.2 Unscrewing suction and discharge valves/cleaning 
valves

1. Unscrew the suction and discharge valves.
2. Remove the screw part and valve seat with round nose pliers.
3. Dismantle the inner part (seat, O-ring, balls, ball cages and, if 

present, springs).
4. Clean all parts. Replace faulty parts by new ones.

– For plastic DN 8 valve, replace the valve completely.
– For stainless-steel DN 8 valve or DN 20 valve, replace the 

inner valve parts.
5. Re-assemble the valve.
6. Replace the O-rings by new ones. Refit the valve.

Fig. 54 Stainless-steel or plastic DN 20 valve, spring-loaded 
as an option

Fig. 55 Stainless-steel or plastic DN 20 valve, spring-loaded 
as an option

Warning
When dosing dangerous media, observe the 
corresponding safety precautions!
Risk of chemical burns!
Wear protective clothing (gloves and goggles) 
when working on the dosing head, connections 
or lines!
Do not allow any chemicals to leak from the 
pump. Collect and dispose of all chemicals 
correctly!

Warning
The pump housing must only be opened by 
personnel authorised by Grundfos Alldos!
Repairs must only be carried out by authorised 
and qualified personnel!
Switch off the pump and disconnect it from the 
power supply before carrying out maintenance 
work and repairs!

Caution

In the event of a diaphragm leakage, the dosing 
liquid may leak out of the hole in the intermediate 
flange between the pump and the dosing head. 
The parts inside the housing are protected from 
the dosing liquid for a short time (depending on 
the type of liquid) by the housing sealing. It is 
necessary to check regularly (daily) if liquid is 
leaking out of the intermediate flange.
For maximum safety, we recommend the pump 
version with diaphragm leakage detection.

Note If possible, rinse the dosing head, e.g. by 
supplying it with water.
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10.4 Replacing the diaphragm

10.4.1 Resetting the diaphragm
When replacing the diaphragm, it must be at the back dead point 
(end of suction stroke). As the stroke usually ends at the front 
dead point, reset the diaphragm as follows:
• With the pump stopped (LED lights up red), press the "Up" and 

"Down" buttons simultaneously.
– The diaphragm is reset.

10.4.2 Switching off the pump
1. Switch off the pump and disconnect it from the power supply.
2. Depressurise the system.
3. Take suitable steps to ensure that the returning dosing 

medium is safely collected.

10.4.3 Replacing the diaphragm
See fig. 56 or 57.
1. Loosen the six screws (1q) on the dosing head (2).
2. Remove the dosing head (2) with dosing head disk (2q).
3. Unscrew the diaphragm (Q) counter-clockwise.
4. Screw in the new diaphragm (Q).

– For pumps with diaphragm leakage detection: Screw in the 
complete diaphragm package.

5. Replace the dosing head (2) with dosing head disk (2q) and 
cross-tighten the screws (1q). 
Torque: 7 Nm (+ 1 Nm).

6. Restart the dosing pump.

Fig. 56 Replacing the diaphragm for DDI 60-10

Fig. 57 Replacing the diaphragm for DDI 150-4

Warning
Risk of chemical burns!
Wear protective clothing (gloves and goggles) 
when working on the dosing head, connections 
or lines!
Do not allow any chemicals to leak from the 
pump. Collect and dispose of all chemicals 
correctly!

Note If possible, rinse the dosing head, e.g. by 
supplying it with water.

Caution

After initial start-up and after each time the 
diaphragm is changed, tighten the dosing head 
screws.
After approximately 6-10 operating hours or two 
days, cross-tighten the dosing head screws 
using a torque wrench.
Torque: 7 Nm (+ 1 Nm).
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2 Dosing head

1q Dosing head screws
2q Dosing head disk
3q Intermediate ring
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11. Fault finding chart

Fault Cause Remedy

1. Dosing pump does 
not run.

a) Not connected to the mains. Connect the power supply cable.
b) Incorrect mains voltage. Switch off the pump. Check voltage and motor. If the 

motor is faulty, return the pump for repair.
c) Electrical failure. Return the pump for repair.

2. Pump does not suck 
in or dose.

a) Chrystalline deposits in the valves. Clean the valves.
b) Empty dosing tank. Fill dosing tank.
c) Air in the suction line and dosing head. Fill dosing head and suction line.
d) Valves not correctly assembled. Assemble the valve inner parts in the right order and 

check or possibly correct the flow direction.
3. Dosing pump does 

not suck in.
a) Leaking suction line. Replace or seal the suction line.
b) Cross-section of the suction line too small or 

suction line too long.
Check with Grundfos Alldos specification.

c) Clogged suction line. Rinse or replace the suction line.
d) Foot valve covered by sediment. Suspend the suction line from a higher position.
e) Buckled suction line. Install the suction line correctly. Check for damage.
f) Crystalline deposits in the valves. Clean the valves.
g) Diaphragm broken or diaphragm tappet torn 

out.
Replace the diaphragm.

h) Excess counter-pressure. Depressurise the system on the discharge side of the 
pump.

i) Empty dosing tank. Fill the dosing tank.
4. Dosing pump does 

not dose.
a) Viscosity or density of medium too high. Check the installation.
b) Crystalline deposits in the valves. Clean the valves.
c) Valves not correctly assembled. Assemble the inner valve parts in the right order and 

check or possibly correct the flow direction.
d) Injection unit blocked. Check and possibly correct the flow direction, or remove 

the obstruction.
e) Incorrect installation of lines and peripheral 

equipment.
Check the lines for free passage and correct installation.

f) Empty dosing tank. Fill the dosing tank.
g) Sealing elements not chemically resistant. Replace sealing elements.

5. Dosing flow of the 
pump is inaccurate.

a) Degassing medium. Check the installation.
b) Parts of the valves covered in dirt or incrusted. Clean the valves.
c) Incorrect dosing flow display. Calibrate.
d) Counter-pressure fluctuations. Install a pressure-loading valve and a pulsation damper, 

if necessary.
e) Suction lift fluctuations. Keep the suction level constant.
f) Siphon effect (inlet pressure higher than 

counter-pressure).
Install a pressure-loading valve.

g) Leaking or porous suction line or discharge 
line.

Replace the suction line or discharge line.

h) Parts in contact with the medium are not 
resistant to it.

Replace with resistant materials.

i) Dosing diaphragm worn (incipient tears). Replace the diaphragm. Also observe the maintenance 
instructions.

j) Variation of the dosing medium (density, 
viscosity).

Check the concentration. Use an agitator, if necessary.

k) Overflow. Install or check suction and pressure pulsation damper, 
recalculate installation, install a pressure-loading valve.

6. Liquid leaks out of 
the hole in the 
intermediate flange 
between the pump 
and the dosing 
head.

a) A diaphragm leakage has occurred. Replace the diaphragm.

Note For further error signals for the control unit, refer to the relevant section.
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12. Disposal
This product or parts of it must be disposed of in an 
environmentally sound way:
1. Use appropriate waste collection services.
2. If this is not possible, contact the nearest Grundfos or 

Grundfos Alldos company or service workshop.

Subject to alterations.
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Safety declaration
Please copy, fill in and sign this sheet and attach it to the pump returned for service.

We hereby declare that this product is free from hazardous chemicals, biological and radioactive 
substances:

Product type: ________________________________

Model number: _____________________________

No media or water: _____________________________

A chemical solution, name: _________________________

(see pump nameplate)

Fault description
Please make a circle around the damaged part.

In the case of an electrical or functional fault, please mark the cabinet.

Please give a short description of the fault:

_____________________ _____________________
Date and signature Company stamp

G
rA

35
02
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Argentina
Bombas GRUNDFOS de Argentina S.A.
Ruta Panamericana km. 37.500 Lote 34A
1619 - Garin
Pcia. de Buenos Aires
Phone: +54-3327 414 444
Telefax: +54-3327 411 111

Australia
Grundfos Alldos
Dosing & Disinfection
ALLDOS Oceania Pty. Ltd.
Unit 3 / 74 Murdoch Circuit
Acacia Ridge QLD 4100
Phone: +61 (0)7 3712 6888
Telefax: +61 (0)7 3272 5188
E-mail: alldos.au@alldos.com 

Australia
GRUNDFOS Pumps Pty. Ltd. 
P.O. Box 2040 
Regency Park 
South Australia 5942 
Phone: +61-8-8461-4611 
Telefax: +61-8-8340 0155 

Austria
GRUNDFOS Pumpen Vertrieb Ges.m.b.H.
Grundfosstraße 2 
A-5082  Grödig/Salzburg 
Tel.: +43-6246-883-0 
Telefax: +43-6246-883-30 

Belgium
N.V. GRUNDFOS Bellux S.A. 
Boomsesteenweg 81-83 
B-2630 Aartselaar 
Tél.: +32-3-870 7300 
Télécopie: +32-3-870 7301

Belorussia
Представительство ГРУНДФОС в Минске
220090 Минск ул.Олешева 14 
Телефон: (8632) 62-40-49
Факс: (8632) 62-40-49

Bosnia/Herzegovina
GRUNDFOS Sarajevo
Paromlinska br. 16,
BiH-71000 Sarajevo
Phone: +387 33 713290
Telefax: +387 33 231795

Brazil
Mark GRUNDFOS Ltda.
Av. Humberto de Alencar Castelo Branco, 
630
CEP 09850 - 300
São Bernardo do Campo - SP
Phone: +55-11 4393 5533
Telefax: +55-11 4343 5015

Bulgaria
GRUNDFOS Pumpen Vertrieb
Representative Office - Bulgaria
Bulgaria, 1421 Sofia
Lozenetz District
105-107 Arsenalski blvd. 
Phone: +359 2963 3820, 2963 5653
Telefax: +359 2963 1305

Canada
GRUNDFOS Canada Inc. 
2941 Brighton Road 
Oakville, Ontario 
L6H 6C9 
Phone: +1-905 829 9533 
Telefax: +1-905 829 9512 

China
Grundfos Alldos
Dosing & Disinfection
ALLDOS (Shanghai) Water Technology Co. 
Ltd.
West Unit, 1 Floor, No. 2 Building (T 4-2)
278 Jinhu Road, Jin Qiao Export Processing 
Zone
Pudong New Area 
Shanghai, 201206
Phone: +86 21 5055 1012
Telefax: +86 21 5032 0596
E-mail: alldos.cn@alldos.com 

China
GRUNDFOS Pumps (Shanghai) Co. Ltd.
22 Floor, Xin Hua Lian Building
755-775 Huai Hai Rd, (M)
Shanghai 200020
PRC
Phone: +86-512-67 61 11 80
Telefax: +86-512-67 61 81 67

Croatia
GRUNDFOS predstavništvo Zagreb
Cebini 37, Buzin
HR-10000 Zagreb
Phone: +385 1 6595 400 
Telefax: +385 1 6595 499

Czech Republic
GRUNDFOS s.r.o.
Čapkovského 21
779 00 Olomouc
Phone: +420-585-716 111
Telefax: +420-585-716 299

Denmark
GRUNDFOS DK A/S 
Martin Bachs Vej 3 
DK-8850  Bjerringbro 
Tlf.: +45-87 50 50 50 
Telefax: +45-87 50 51 51 
E-mail: info_GDK@grundfos.com
www.grundfos.com/DK

Estonia
GRUNDFOS Pumps Eesti OÜ
Peterburi tee 92G
11415 Tallinn
Tel: + 372 606 1690
Fax: + 372 606 1691

Finland
OY GRUNDFOS Pumput AB 
Mestarintie 11 
FIN-01730 Vantaa  
Phone: +358-3066 5650 
Telefax: +358-3066 56550

France
Grundfos Alldos
Dosing & Disinfection
ALLDOS S.A.R.L.
7, rue Gutenberg
F-67610 La Wantzenau
Tél.: +33-3 88 59 26 26
Télécopie: +33-3 88 59 26 00
E-mail : alldos.fr@alldos.com  

France
Pompes GRUNDFOS Distribution S.A. 
Parc d’Activités de Chesnes 
57, rue de Malacombe 
F-38290 St. Quentin Fallavier (Lyon) 
Tél.: +33-4 74 82 15 15 
Télécopie: +33-4 74 94 10 51 

Germany
Grundfos Alldos
Dosing & Disinfection
ALLDOS Eichler GmbH
Reetzstraße 85
D-76327 Pfinztal (Söllingen)
Tel.: +49 7240 61-0 
Telefax: +49 7240 61-177
E-mail: alldos.de@alldos.com 

Germany
GRUNDFOS GMBH
Schlüterstr. 33
D-40699 Erkrath
Tel.: +49-(0) 211 929 69-0 
Telefax: +49-(0) 211 929 69-3799
E-mail: infoservice@grundfos.de
Service in Deutschland:
E-mail: kundendienst@grundfos.de

Greece
GRUNDFOS Hellas A.E.B.E. 
20th km. Athinon-Markopoulou Av. 
P.O. Box 71 
GR-19002 Peania 
Phone: +0030-210-66 83 400 
Telefax: +0030-210-66 46 273

Hong Kong
GRUNDFOS Pumps (Hong Kong) Ltd. 
Unit 1, Ground floor 
Siu Wai Industrial Centre 
29-33 Wing Hong Street & 
68 King Lam Street, Cheung Sha Wan 
Kowloon 
Phone: +852-27861706 / 27861741 
Telefax: +852-27858664 

Hungary
GRUNDFOS Hungária Kft.
Park u. 8
H-2045 Törökbálint, 
Phone: +36-23 511 110
Telefax: +36-23 511 111

India
GRUNDFOS Pumps India Private Limited
118 Old Mahabalipuram Road
Thoraipakkam
Chennai 600 096
Phone: +91-44 2496 6800

Indonesia
PT GRUNDFOS Pompa 
Jl. Rawa Sumur III, Blok III / CC-1 
Kawasan Industri, Pulogadung 
Jakarta 13930 
Phone: +62-21-460 6909 
Telefax: +62-21-460 6910 / 460 6901 

Ireland
GRUNDFOS (Ireland) Ltd. 
Unit A, Merrywell Business Park
Ballymount Road Lower
Dublin 12 
Phone: +353-1-4089 800 
Telefax: +353-1-4089 830 

Italy
GRUNDFOS Pompe Italia S.r.l. 
Via Gran Sasso 4
I-20060 Truccazzano (Milano)
Tel.: +39-02-95838112 
Telefax: +39-02-95309290 / 95838461 

Japan
GRUNDFOS Pumps K.K.
Gotanda Metalion Bldg. 5F,
5-21-15, Higashi-gotanda
Shiagawa-ku, Tokyo, 
141-0022 Japan
Phone: +81 35 448 1391
Telefax: +81 35 448 9619

Korea
GRUNDFOS Pumps Korea Ltd.
6th Floor, Aju Building 679-5
Yeoksam-dong, Kangnam-ku, 135-916
Seoul, Korea
Phone: +82-2-5317 600
Telefax: +82-2-5633 725

Latvia
SIA GRUNDFOS Pumps Latvia 
Deglava biznesa centrs
Augusta Deglava ielā 60, LV-1035, Rīga,
Tālr.: + 371 714 9640, 7 149 641
Fakss: + 371 914 9646

Lithuania
GRUNDFOS Pumps UAB
Smolensko g. 6
LT-03201 Vilnius
Tel: + 370 52 395 430
Fax: + 370 52 395 431

Malaysia
GRUNDFOS Pumps Sdn. Bhd.
7 Jalan Peguam U1/25
Glenmarie Industrial Park
40150 Shah Alam
Selangor 
Phone: +60-3-5569 2922
Telefax: +60-3-5569 2866

México
Bombas GRUNDFOS de México S.A. de 
C.V. 
Boulevard TLC No. 15
Parque Industrial Stiva Aeropuerto
Apodaca, N.L. 66600
Phone: +52-81-8144 4000 
Telefax: +52-81-8144 4010

Netherlands
Grundfos Alldos
Dosing & Disinfection
ALLDOS BV
Leerlooiersstraat 6
NL-8601 WK Sneek
Tel.: +31-51 54 25 789
Telefax: +31-51 54 30 550
E-mail: alldos.nl@alldos.com

Netherlands
GRUNDFOS Netherlands
Veluwezoom 35
1326 AE Almere
Postbus 22015 
1302 CA ALMERE 
Tel.: +31-88-478 6336 
Telefax: +31-88-478 6332 
e-mail: info_gnl@grundfos.com

New Zealand
GRUNDFOS Pumps NZ Ltd.
17 Beatrice Tinsley Crescent
North Harbour Industrial Estate
Albany, Auckland
Phone: +64-9-415 3240
Telefax: +64-9-415 3250

Norway
GRUNDFOS Pumper A/S 
Strømsveien 344 
Postboks 235, Leirdal 
N-1011 Oslo 
Tlf.: +47-22 90 47 00 
Telefax: +47-22 32 21 50 

Poland
GRUNDFOS Pompy Sp. z o.o.
ul. Klonowa 23
Baranowo k. Poznania
PL-62-081 Przeźmierowo
Tel: (+48-61) 650 13 00
Fax: (+48-61) 650 13 50

Portugal
Bombas GRUNDFOS Portugal, S.A. 
Rua Calvet de Magalhães, 241
Apartado 1079
P-2770-153 Paço de Arcos
Tel.: +351-21-440 76 00
Telefax: +351-21-440 76 90

România
GRUNDFOS Pompe România SRL
Bd. Biruintei, nr 103 
Pantelimon county Ilfov
Phone: +40 21 200 4100
Telefax: +40 21 200 4101
E-mail: romania@grundfos.ro

Russia
ООО Грундфос
Россия, 109544 Москва, ул. Школьная 39
Тел. (+7) 495 737 30 00,  564 88 00
Факс (+7) 495 737 75 36,  564 88 11
E-mail grundfos.moscow@grundfos.com

Serbia 
GRUNDFOS Predstavništvo Beograd
Dr. Milutina Ivkovića 2a/29
YU-11000 Beograd 
Phone: +381 11 26 47 877 / 11 26 47 496
Telefax: +381 11 26 48 340

Singapore
GRUNDFOS (Singapore) Pte. Ltd. 
24 Tuas West Road 
Jurong Town 
Singapore 638381 
Phone: +65-6865 1222 
Telefax: +65-6861 8402

Slovenia
GRUNDFOS PUMPEN VERTRIEB 
Ges.m.b.H.,
Podružnica Ljubljana
Blatnica 1, SI-1236 Trzin
Phone: +386 1 563 5338
Telefax: +386 1 563 2098
E-mail: slovenia@grundfos.si

South Africa
Grundfos Alldos
Dosing & Disinfection
ALLDOS (Pty) LTD
98 Matroosberg Road, Waterkloof Park
P.O. Box 36505, Menlo Park 0102
0181 ZA Pretoria
 E-mail: alldos.za@alldos.com

Spain
Bombas GRUNDFOS España S.A. 
Camino de la Fuentecilla, s/n 
E-28110 Algete (Madrid) 
Tel.: +34-91-848 8800 
Telefax: +34-91-628 0465 

Sweden
GRUNDFOS AB 
(Box 333) Lunnagårdsgatan 6 
431 24 Mölndal 
Tel.: +46(0)771-32 23 00 
Telefax: +46(0)31-331 94 60 

Switzerland
Grundfos Alldos
Dosing & Disinfection
ALLDOS International AG
Schönmattstraße 4  
CH-4153 Reinach
Tel.: +41-61-717 5555
Telefax: +41-61-717 5500
E-mail: alldos.ch@alldos.com

Switzerland
GRUNDFOS Pumpen AG 
Bruggacherstrasse 10 
CH-8117 Fällanden/ZH 
Tel.: +41-1-806 8111 
Telefax: +41-1-806 8115 

Taiwan
GRUNDFOS Pumps (Taiwan) Ltd. 
7 Floor, 219 Min-Chuan Road 
Taichung, Taiwan, R.O.C. 
Phone: +886-4-2305 0868
Telefax: +886-4-2305 0878

Thailand
GRUNDFOS (Thailand) Ltd. 
92 Chaloem Phrakiat Rama 9 Road,
Dokmai, Pravej, Bangkok 10250
Phone: +66-2-725 8999
Telefax: +66-2-725 8998

Turkey
GRUNDFOS POMPA San. ve Tic. Ltd. Sti.
Gebze Organize Sanayi Bölgesi 
Ihsan dede Caddesi,
2. yol 200. Sokak No. 204
41490 Gebze/ Kocaeli
Phone: +90 - 262-679 7979
Telefax: +90 - 262-679 7905
E-mail: satis@grundfos.com

Ukraine
ТОВ  ГРУНДФОС УКРАЇНА  
01010 Київ, Вул. Московська 8б, 
Тел.:(+38 044) 390 40 50 
Фах.: (+38 044) 390 40 59
E-mail: ukraine@grundfos.com

United Arab Emirates
GRUNDFOS Gulf Distribution
P.O. Box 16768
Jebel Ali Free Zone
Dubai
Phone: +971-4- 8815 166
Telefax: +971-4-8815 136

United Kingdom
Grundfos Alldos
Dosing & Disinfection
ALLDOS Ltd.
39 Gravelly Industrial Park, Tyburn Road
Birmingham B24 8TG
Phone: +44-121-3283336
Telefax: +44-121-3284332
E-mail: alldos.uk@alldos.com 

United Kingdom
GRUNDFOS Pumps Ltd. 
Grovebury Road 
Leighton Buzzard/Beds. LU7 8TL 
Phone: +44-1525-850000 
Telefax: +44-1525-850011 

U.S.A.
GRUNDFOS Pumps Corporation 
17100 West 118th Terrace
Olathe, Kansas 66061
Phone: +1-913-227-3400 
Telefax: +1-913-227-3500 

Usbekistan
Представительство ГРУНДФОС в 
Ташкенте
700000 Ташкент ул.Усмана Носира 1-й 
тупик 5
Телефон: (3712) 55-68-15
Факс: (3712) 53-36-35

Addresses revised 17.03.2008
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Fairfield WRP Alum Dosing System

8.2  Grundfos 517 Pulsation Dampener     

Refer to the following pages:

______________________________________________________________________________________ 
Revision: A File: 01175-01-OM 

 34 
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15.750049-V1.0

Pulsation damper 
516 / 517
Operation manual

Please read Operation and Servicing Manual completely and retain for future reference!
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Imprint
Pulsation damper 516 / 517
Operation Manual

Version 1.0

Issued by

ALLDOS Eichler GmbH
Reetzstraße 85 • 76327 Pfinztal (Söllingen)
Postfach 1160 • 76317 Pfinztal
Germany

Tel. +49 72 40 61-0 / Fax. +49 72 40 61-211

Mail: alldos.de@alldos.com
Internet: www.alldos.com

© 2006 by ALLDOS Eichler GmbH

Subject to change
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1 General

1.1 General advice
This Technical Information document contains all the instructions required for 
commissioning and operating the pulsation damper. 

• Technical data

• Instructions for commissioning, operating and maintenance

• Safety information

If you require further information or if any problems arise which are not discussed in detail 
in this document, contact ALLDOS directly to obtain the information needed.

1.2 Using this document
Sections marked WARNING, CAUTION and NOTE have the following meanings:

! Warning
Risk of accidents and injury!

Caution
Risk of malfunction or damage to the device!

Note
There is an exceptional feature.

1.3 Guarantee
A guarantee claim in the sense of our general conditions of sale and delivery will only be 
recognised if:

• The component has been used in accordance with this Technical Information 
document

• The component has not been opened or incorrectly handled in any manner

• Installation, service and repairs are only carried out by authorised and qualified 
personnel

• Only original spare parts are used for repairs

• Only components approved by ALLDOS are used throughout the entire dosing plant.

Typical parts subject to wear are excluded from the guarantee, e.g.

• Seals, O-rings, diaphragms

The safety instructions specified in this document must be observed at all times.

2 Safety
The component has left the factory in a safe and satisfactory condition. 

In order to maintain this condition and ensure safe operation, the user most observe the 
instructions and warning notes provided in this Technical Information.

If safe operation is no longer possible, the component must be shut down and secured 
against unintentional operation. This is the case:

• If the component is visibly damaged

• If the component no longer seems operational

• Following long periods of storage under unfavourable conditions
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2.1 Use of the component
ALLDOS pulsation dampers 516 and 517 are used to dampen pressure pulsations in 
plants with ALLDOS dosing pumps within the framework of the applications described in 
this operation manual.

! Warning
Other applications are regarded as improper use and are not permitted. ALLDOS 
Eichler GmbH accepts no liability for any damage resulting from such use.

2.2 Obligations of the operator
The operator of the plant is responsible for

• compliance with country-specific safety regulations

• training of operating personnel

• provision of prescribed protective gear

• organising of regular maintenance.

2.3 Avoidance of danger

! Warning
Risk of explosion!
Do not introduce oxygen into a pulsation damper with separating diaphragm.
Use only compressed air or nitrogen.

Do not exceed the maximum permitted pressure.

Make sure the materials are chemically resistant to the dosing medium used.

Note
ALLDOS pulsation dampers are not subject to the German Pressure Vessel Code 
(German Pressure Vessels Regulation).
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3 Technical data

3.1 Suction side pulsation damper 516

 

Dimensions in mm 

Plastic Plastic Stainless steel

B

E

ø14
200

395
B

L

D

D

15
0

F

L

B

8
E

F

ø6,5

L

A

A A

A

D

F

516, plastic, 1 litre - 20 litres 516, plastic, 40 litres 516, stainless steel, 1 litre - 40 litres

Type
Materials Connections Vol. pmax 

B D E F L
Body Gaskets A (l) (bar)

516-4132 PVC EPDM Pipe DN15 (G1") 1 2 160 — — DN 10 388

516-4133 PVC Viton Pipe DN15 (G1") 1 2 160 — — DN 10 388

516-4011 PVDF PTFE Pipe DN10 (G 3/4") 1 6 145 — — DN 10 524

516-513 1.4301 — R 1/4" (G 1/4") 1 40 159 — 155 R 1/4" 295

516-4231 PVC EPDM Pipe DN25 (G11/2") 3 2 194 — — DN 10 643

516-4232 PVC Viton Pipe DN25 (G11/2") 3 2 194 — — DN 10 643

516-4021 PVDF PTFE Pipe DN20 (G 3/4") 3 6 145 — — DN 10 1035

516-523 1.4301 — R 3/4" (G 3/4") 3 40 213 — 215 R 1/4" 375

516-4332 PVC Viton Pipe DN32 (G 21/4") 5 2 220 — — DN 10 900

516-4331 PVC EPDM Pipe DN32 (G 21/4") 5 2 220 — — DN 10 900

516-533 1.4301 — R 3/4" (G 3/4") 5 25 248 170 245 R 1/4" 395

516-444 PVC Viton Flange DN 32 10 32 280 160 — DN 8 787

516-544 1.4301 — Flange DN 32 10 16 248 170 500 R 1/4" 645

516-464 PP Viton Flange DN 50 20 6 320 200 — DN 10 800

516-4641 PP Viton Flange DN 65 20 6 320 200 — DN 10 800

516-554 1.4301 — Flange DN 50 20 6 363 273 255 R 1/4" 500

516-5541 1.4301 — Flange DN 65 20 6 363 273 255 R 1/4" 500

516-474 PP Viton Flange DN 50 40 4 450 270 930 DN 10 1060

516-4741 PP Viton Flange DN 65 40 4 450 270 930 DN 10 1060

516-564 1.4301 — Flange DN 50 40 4 363 273 755 R 1/4" 1000

516-5641 1.4301 — Flange DN 65 40 4 363 273 755 R 1/4" 1000
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3.2 Pressure side pulsation damper 517 with separating diaphragm

Technical data

E

D

G

A
B

16

R

~

Type
Materials Connections Vol. pmax 

A B D E
Body Diaphragm G (external)

R 
(internal)

(l) (bar)

517-2111 PVC Viton DN8 (G 5/8") G 3/8" 0,07 10 123 120 60 58

517-2112 PVC EPDM DN8 (G 5/8") G 3/8" 0,07 10 123 120 60 58

517-2121
Stainless 

steel
Viton DN8 (G 5/8") G 3/8" 0,07 200 118 136 55 53

517-2122
Stainless 

steel
EPDM DN8 (G 5/8") G 3/8" 0,07 200 118 136 55 53

517-2141 PP Viton DN8 (G 5/8") G 3/8" 0,07 10 123 120 60 58

517-2142 PP EPDM DN8 (G 5/8") G 3/8" 0,07 10 123 120 60 58

517-2211 PVC Viton DN8 (G 5/8") G 1/2" 0,15 10 160 120 80 67

517-2212 PVC EPDM DN8 (G 5/8") G 1/2" 0,15 10 160 120 80 67

517-2221
Stainless 

steel
Viton DN8 (G 5/8") G 1/2" 0,15 180 143 136 70 64

517-2222
Stainless 

steel
EPDM DN8 (G 5/8") G 1/2" 0,15 180 143 136 70 64

517-2241 PP Viton DN8 (G 5/8") G 1/2" 0,15 10 160 120 80 67

517-2242 PP EPDM DN8 (G 5/8") G 1/2" 0,15 10 160 120 80 67

517-2253 PVDF PTFE DN8 (G 5/8") G 1/2" 0,15 20 205 136 64 58

517-2311 PVC Viton DN20 (G 11/4") G 3/4" 0,35 10 198 120 90 71

517-2312 PVC EPDM DN20 (G 11/4") G 3/4" 0,35 10 198 120 90 71

517-2321
Stainless 

steel
Viton DN20 (G 11/4") G 1/2" 0,35 130 192 136 80 67

517-2322
Stainless 

steel
EPDM DN20 (G 11/4") G 1/2" 0,35 130 192 136 80 67

517-2341 PP Viton DN20 (G 11/4") G 3/4" 0,35 10 198 120 90 71

517-2342 PP EPDM DN20 (G 11/4") G 3/4" 0,35 10 198 120 90 71

517-2353 PVDF PTFE DN20 (G 11/4") G 1/2 0,3 20 270 136 78 67
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Dimensions in mm 

Note
The preload pressure of the pulsation damper is set in the factory by default to 
2.7 bar, or to a different value on request.

Type
Materials Connections Vol. pmax 

A B D E
Body Diaphragm G (external)

R 
(internal)

(l) (bar)

517-2411 PVC Viton DN20 (G 11/4") G 3/4" 0,65 10 258 120 100 78

517-2412 PVC EPDM DN20 (G 11/4") G 3/4" 0,65 10 258 120 100 78

517-2421
Stainless 

steel
Viton DN20 (G 11/4") G 3/4" 0,65 50 233 136 90 67

517-2422
Stainless 

steel
EPDM DN20 (G 11/4") G 3/4" 0,65 50 233 136 90 67

517-2441 PP Viton DN20 (G 11/4") G 3/4" 0,65 10 258 120 100 78

517-2442 PP EPDM DN20 (G 11/4") G 3/4" 0,65 10 258 120 100 78

517-2453 PVDF PTFE DN20 (G 11/4") G 3/4" 0,7 20 253 136 98 78

517-2511 PVC Viton DN20 (G 11/4") G 1" 1,4 10 323 120 130 92

517-2512 PVC EPDM DN20 (G 11/4") G 1" 1,4 10 323 120 130 92

517-2521
Stainless 

steel
Viton DN20 (G 11/4") G 3/4" 1,4 40 273 136 110 78

517-2522
Stainless 

steel
EPDM DN20 (G 11/4") G 3/4" 1,4 40 273 136 110 78

517-2541 PP Viton DN20 (G 11/4") G 1" 1,4 10 323 120 130 92

517-2542 PP EPDM DN20 (G 11/4") G 1" 1,4 10 323 120 130 92

517-2553 PVDF PTFE DN20 (G 11/4") G 3/4" 1,4 20 323 136 112 84

517-2611 PVC Viton DN32 (G 2") G 1" 2,6 10 362 120 160 107

517-2612 PVC EPDM DN32 (G 2") G 1" 2,6 10 362 120 160 107

517-2621
Stainless 

steel
Viton DN32 (G 2") G 1" 2,6 30 332 136 140 90

517-2622
Stainless 

steel
EPDM DN32 (G 2") G 1" 2,6 30 332 136 140 90

517-2641 PP Viton DN32 (G 2") G 1" 2,6 10 362 120 160 107

517-2642 PP EPDM DN32 (G 2") G 1" 2,6 10 362 120 160 107

517-2653 PVDF PTFE DN32 (G 2") G 1" 2,6 20 357 136 158 107

517-2711 PVC Viton DN32 (G 2") G 11/2" 5,6 10 495 120 198 127

517-2712 PVC EPDM DN32 (G 2") G 11/2" 5,6 10 495 120 198 127

517-2721
Stainless 

steel
Viton DN32 (G 2") G 11/2" 5,6 40 451 136 170 127

517-2722
Stainless 

steel
EPDM DN32 (G 2") G 11/2" 5,6 40 451 136 170 127

517-2741 PP Viton DN32 (G 2") G 11/2" 5,6 10 495 120 198 127

517-2742 PP EPDM DN32 (G 2") G 11/2" 5,6 10 495 120 198 127

517-2753 PVDF PTFE DN32 (G 2") G 1" 5,6 20 527 136 158 107

517-2811 PVC Viton DN65 (flange) G 2" 9,5 10 560 120 250 133

517-2812 PVC EPDM DN65 (flange) G 2" 9,5 10 560 120 250 133

517-2821
Stainless 

steel
Viton DN65 (flange) G 2" 9,5 30 502 136 220 111/119

517-2822
Stainless 

steel
EPDM DN65 (flange) G 2" 9,5 30 502 136 220 111/119

517-2841 PP Viton DN65 (flange) G 2" 9,5 10 560 120 250 133

517-2842 PP EPDM DN65 (flange) G 2" 9,5 10 560 120 250 133

517-2853 PVDF PTFE DN65 (flange) G 11/4" 9,5 20 525 136 212 111/113
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3.2.1 Pressure gauge for pressure side pulsation damper 517 with separating 
diaphragm (option)

3.3 Pressure side pulsation damper 517 without separating diaphragm
Technical Data

517 Plastic: 0.35 - 5.0 litres 517 Plastic: 10 - 40 litres  517 Stainless steel: 0.35 - 40 litres

BAR
KI.1,6

10

2
8

4 6

12
0

Description

Without pressure gauge (standard version)

For pulsation dampers made of plastic, filled with compressed air via G 1/4" 
connection, pressure load PN 10 (bar) 

For pulsation dampers made of stainless steel, filled with compressed air via G 
1/4" connection, pressure load PN 25, PN 60, PN 160, PN 250 (bar) 

A
C

24
B

A E
B

B

Ø 6,5

D

A

B 24

C

Type
Materials Connections Vol. 

A B C D E
Body Gasket G (external) (l)

517-0611 PVC Viton PE tube DN 4 0,35 202 47 127 — —

517-0612 PVC EPDM PE tube DN 4 0,35 202 47 127 — —

517-0623 1.4301 — 1.4571 pipe R 1/4" 0,35 215 50 — 83 85

517-0641 PP Viton PE tube DN 4 0,35 202 47 127 — —

517-0642 PP EPDM PE tube DN 4 0,35 202 47 127 — —

517-0651 PVDF Viton PVDF pipe DN 4 0,35 202 47 127 — —

517-0652 PVDF EPDM PVDF pipe DN 4 0,35 202 47 127 — —

517-0711 PVC Viton PVC tube/pipe DN 8 1 351 60 260 — —

517-0712 PVC EPDM PVC tube/pipe DN 8 1 351 60 260 — —

517-0723 1.4301 — 1.4571 pipe R 1/4" 1 277 65 — 110 125

517-0741 PP Viton PP pipe DN 10 1 278 60 165 — —

517-0742 PP EPDM PP pipe DN 10 1 278 60 165 — —

517-0751 PVDF Viton PVDF pipe DN 10 1 278 60 165 — —

517-0752 PVDF EPDM PVDF pipe DN 10 1 278 60 165 — —

517-0811 PVC Viton PVC tube/pipe DN20 3 764 60 675 — —

517-0812 PVC EPDM PVC tube/pipe DN20 3 764 60 675 — —

517-0823 1.4301 — 1.4571 pipe R 3/4" 3 355 87 — 150 160
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Dimensions in mm

3.3.1 Pressure gauge for pressure side pulsation damper 517 without separating 
diaphragm (option)

* Pressure gauges for plastic pulsation dampers are equipped with diaphragm pressure 
transducers.

517-0841 PP Viton PP pipe DN 20 3 655 60 565 — —

517-0842 PP EPDM PP pipe DN 20 3 655 60 565 — —

517-0851 PVDF Viton PVDF pipe DN 20 3 655 60 565 — —

517-0852 PVDF EPDM PVDF pipe DN 20 3 655 60 565 — —

517-0911 PVC Viton PVC tube/pipe DN20 5 841 70 750 — —

517-0912 PVC EPDM PVC tube/pipe DN20 5 841 70 750 — —

517-0923 1.4301 — 1.4571 pipe R 3/4" 5 345 100 — 170 190

517-0941 PP Viton PP pipe DN 20 5 700 70 608 — —

517-0942 PP EPDM PP pipe DN 20 5 700 70 608 — —

517-0951 PVDF Viton PVDF pipe DN 20 5 700 70 608 — —

517-0952 PVDF EPDM PVDF pipe DN 20 5 700 70 608 — —

517-1011 PVC Viton PVC flange DN 32 10 829 95 610 — —

517-1012 PVC EPDM PVC flange DN 32 10 829 95 610 — —

517-1024 1.4301 — 1.4571 flange DN 32 10 633 100 170 460

517-1041 PP Viton PP flange DN 32 10 829 95 605 — —

517-1042 PP EPDM PP flange DN 32 10 829 95 605 — —

517-1051 PVDF Viton PVDF flange DN 32 10 829 95 605 — —

517-1052 PVDF EPDM PVDF flange DN 32 10 829 95 610 — —

517-1124 1.4301 — 1.4571 flange DN 50 20 525 150 — 270 310

517-1141 PP Viton PP flange DN 50 20 1056 108 812 — —

517-1142 PP EPDM PP flange DN 50 20 1056 108 812 — —

517-1324 1.4301 — 1.4571 flange DN 65 20 525 150 — 254 310

517-1341 PP Viton PP flange DN 65 20 1056 108 812 — —

517-1342 PP EPDM PP flange DN 65 20 1056 108 812 — —

517-1424 1.4301 — 1.4571 flange DN 50 40 935 150 — 254 720

517-1441 PP Viton PP flange DN 50 40 896 166 662 — —

517-1442 PP EPDM PP flange DN 50 40 896 166 662 — —

Type
Materials Connections Vol. 

A B C D E
Body Gasket G (external) (l)

ca.105 ca.105

ca
. 2

20

    120~

   
 2

50~

Material Gaskets
Pressure 

rating

PVC* Viton PN 10

PVC* EPDM PN 10

1.4571 PTFE PN 16

1.4571 PTFE PN 40

PP* Viton PN 10

PP* EPDM PN 10

PVDF* Viton PN 10

PVDF* EPDM PN 10

ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 471 of 2338



PD 516 / 517 gb

12 15.750049-V1.0

3.4 Accessories

3.4.1 Manual vacuum pump as suction aid

Accessories for suction side pulsation damper 516

3.4.2 Filling devices 

Accessories for pressure side pulsation damper 517 with separating diaphragm

 Filling device 523-030, -031, -032, -033 Adapter for filling valve 523-013

3.4.3 Counterflange sets

Accessories for pulsation damper 516 and 517 without separating diaphragm

Order No. Description

523-018 Suction aid (manual vacuum pump with tube and 3-way ball valve)

13
6

25

G 1/4’’ 

38

Vg8

Type Description

523-013
Adapter for filling valve (tyre valve) for pulsation damper up to 8 bar, for use in 
conjunction with filling device523-016, 523-017 or pressure gauge.

523-016
Compressed air filling device for pulsation damper made of plastic,
for an existing compressed air plant, control lever, pressure gauge and tube with filling 
valve, for use in conjunction with adapter 523-013.

523-017
Compressed air filling device for pulsation damper made of plastic,
with 6 litre compressed air cylinder, control lever, pressure gauge and tube with filling 
valve, for use in conjunction with adapter 523-013.

523-030
Filling device for pulsation damper made of plastic or stainless steel,
with pressure gauge, up to 25 bar, compressed air filled via G 1/4" connection

523-031
Filling device for pulsation damper made of stainless steel,
with pressure gauge, up to 60 bar, compressed air filled via G 1/4" connection

523-032
Filling device for pulsation damper made of stainless steel,
with pressure gauge, up to 160 bar, compressed air filled via G 1/4" connection

523-033
Filling device for pulsation damper made of stainless steel,
with pressure gauge, up to 250 bar, compressed air filled via G 1/4" connection

Type
Materials Nominal 

diameter
Note

Body Gaskets

529-62 PVC Viton DN 32 ————————

529-621 PVC EPDM DN 32 ————————

529-80 1.4571 soft PVC DN 32 Welding neck flange

529-93 PP Viton DN 32 ————————

529-931 PP EPDM DN 32 ————————

529-94 PVDF Viton DN 32 ————————

529-941 PVDF EPDM DN 32 ————————

529-95 PP Viton DN 50 ————————

529-951 PP EPDM DN 50 ————————

529-82 1.4571 soft PVC DN 50 Welding neck flange

529-443 PVC ——— DN 65 ————————

529-444 PP ——— DN 65 ————————

529-445 1.4571 ——— DN 65 ————————
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3.4.4 Aeration and drain valves

Accessories for suction side pulsation damper 516

3.4.5 Cross pieces

Accessories for pulsation damper 517, for use in piped installations.

 

DN8, DN10 and DN20 cross pieces DN32 and DN50 cross pieces

The choice of cross pieces listed in the table is limited to the cross pieces most frequently 
used. Other cross pieces are available on request. 

The pulsation damper is attached to connection D1.

*) use the DN8 reducing piece supplied.

**) at T= 20°C

Type Description Connections
Materials

Body Gaskets

523-020 Aeration and drain valve DN 10 PVC Viton

523-021 Aeration and drain valve DN 10 PVC EPDM

523-022 Aeration and drain valve DN 10 PP Viton

523-023 Aeration and drain valve DN 10 PVC EPDM

523-024 Aeration and drain valve DN 10 PVDF Viton

ca. 165

DN 10DN 10

L1

L2

L3

D1

L3

L2

L1

D3

D2

D4

D1

D3

D2

D4

L4

L4

Type Material
PN **)
(bar)

D1 D2 D3 D4 L1 L2 L3
appro
x. L4

523-6001 PVC 10 DN20 (G11/4") DN8 *) (G5/8) DN8 (G5/8) DN10 (G3/4") 55 73 73 77

523-6002 PVC 10 DN20 (G11/4") DN20 (G11/4") DN20 (G11/4") DN10 (G3/4") 55 55 55 77

523-6003 PP 10 DN20 (G11/4") DN20 (G11/4") DN20 (G11/4") DN10 (G3/4") 62 62 55 77

523-6004 PP 10 DN20 (G11/4") DN10 (G3/4") DN10 (G3/4") DN10 (G3/4") 62 62 61 55

523-6005 PVDF 10 DN20 (G11/4") DN10 (G3/4") DN10 (G3/4") DN10 (G3/4") 62 62 55 55

523-6006 PVDF 10 DN20 (G11/4") DN20 (G11/4") DN20 (G11/4") DN10 (G3/4") 62 62 61 55

523-6007 PVC 10 Flange DN32 Flange DN32 Flange DN32 DN20 (G11/4") 85 85 125 83

523-6008 PVC 10 Flange DN50 Flange DN50 Flange DN50 DN20 (G11/4") 113 113 115 139

523-6063 PVC 10 DN4 (G5/8") DN4 (G5/8") DN4 (G5/8") DN10 (G3/4") 66 73 73 77

523-6064 PP 10 DN4 (G5/8") DN4 (G5/8") DN4 (G5/8") DN10 (G3/4") 73 66 45 53
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4 Installation

4.1 Transport and Storage
• Transport the unit carefully. Never throw it!

• Store in a cool, dry location.

4.2 Unpacking
• Do not allow foreign bodies to get inside the unit during unpacking.

• Check the delivery to ensure that no parts are missing.

• Assemble as soon as possible following unpacking.

4.3 Typical installations

4.3.1 Suction/pressure side pulsation damper without separating diaphragm

Suction side

1 Dosing tank

2 Agitator

3 Suction aid vacuum pump or aeration valve

4 Suction side pulsation damper without separating diaphragm (516)

5 Drain valve

6 Dosing pump

Pressure side

7 Overflow valve

8 Drain valve

9 Pressure side pulsation damper without separating diaphragm (517)

10 Diaphragm pressure transducer

11 Pressure gauge

12 Cross piece

13 Pressure retention valve

14 Flowmeter

15 Injection unit

3

4

7

6

15

8

9

12

1

5

10

13

14

11

2
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4.3.2 Pressure side pulsation damper 517 with separating diaphragm

1 Dosing pump

2 Overflow valve

3 Cross piece

4 Pressure side pulsation damper (517) with separating diaphragm

5 Pressure gauge

6 Pressure retention valve

7 Flowmeter

8 Injection unit

4.4 Installation

Caution
Pulsation damper 516 must only be used as a suction side pulsation damper.
Pulsation damper 517 must only be used as a pressure side pulsation damper.

Observe the correct mounting position. For correct operation and to prevent the 
accumulation of dirt, install the pulsation damper vertically with the connection 
pointing downwards.

• Install the pulsation damper in the pressure line or suction line according to the 
specified installation method.

• Dosing lines must be free from strain.

• Pulsation dampers with a tube connection or very heavy pulsation dampers must 
be fixed separately using the fixing materials supplied.

To avoid flow deflection losses and frictional losses:

• Make sure the dosing lines are as straight as possible.

• Use dosing lines with the same nominal diameter as the pulsation damper.

Note
Mount suction side pulsation damper 516 as close as possible to the suction valve 
(intake) of the dosing pump.
Mount pressure side pulsation damper 517 as close as possible to the pressure 
valve (outlet) of the dosing pump.

2

4

5

3

1

876
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5 Commissioning

5.1 Pulsation dampers without separating diaphragm
• Check that all components of the dosing system are mounted and connected 

correctly.

• Deaerate the pulsation damper.

• Switch on the dosing system.

5.2 Pulsation dampers with separating diaphragm
• Check that all components of the dosing system are mounted and connected 

correctly. 

! Warning
Danger of explosion!
Do not introduce oxygen into a pulsation damper with separating diaphragm.
Use only compressed air or nitrogen.

Caution
Depressurise the pressure line before checking and adjusting the preload 
pressure.

• Check the preload pressure and adjust if necessary:

• Read the pressure at the pressure gauge, if present.

• If there is no pressure gauge, connect the filling device and read the pressure.

• Set the recommended preload pressure (0.8 x average operating pressure of the 
system).

• Switch on the dosing system.

6 Operation

6.1 Function
Pressure fluctuations in pipe networks often cause undue stress and damage, especially 
with rigid pipe work. Danger exists in particular where the pulsation frequency is close to the 
resonant frequency of the pipe network, in which case unforeseeable damage can occur.

Diaphragm and piston-diaphragm dosing pumps have a built-in tendency to experience 
pressure pulsations, which may need to be reduced by pulsation dampers.

As liquids are not compressible, a gas cushion (air or nitrogen) is used to store part of the 
dosing medium when the pressure rises and release it into the pipe network when the 
pressure falls again.

On the suction side of a dosing pump, the medium is often subject to high acceleration. If 
the acceleration is too great, the liquid column may break (due to cavitation). Suction 
side pulsation dampers ensure an even flow of the dosing medium, even under these 
conditions.

In the case of pulsation dampers without a separating diaphragm, the dosing medium 
is in direct contact with the air cushion. At start-up, the cushion is compressed by the 
pressure of the dosing medium. Over time, the air dissolves in the dosing medium, so that 
the pulsation damper has to be deaerated on a regular basis.

In the case of pulsation dampers with a separating diaphragm, the air or nitrogen 
cushion is separated from the dosing medium by an elastic diaphragm. As a result the 
cushion cannot dissolve in the dosing medium. Furthermore the cushion can be 
preloaded, making it also suitable for high pressures.
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6.2 Unit description

6.2.1 Suction side pulsation damper 516

1 Suction aid (manual pump)

2 Aeration valve

3 Connection for aeration valve

4 Calibration scale (only on versions in transparent PVC)

5 Body

6 Connections for dosing medium

7 Connection for aeration valve

8 Drain valve

6.2.2 Pressure side pulsation damper 517 without separating diaphragm

1 Body

2 Connection for aeration valve

3 Connection for dosing medium

4 Pressure gauge

5 Pressure gauge or diaphragm pressure transducer

6 Aeration valve

1 2

3

4

8

7

6

5

2

3

1

4

5

6
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6.2.3 Pressure side pulsation damper 517 with separating diaphragm

1 Filling device with pressure gauge

2 Connection for filling device

3 Body

4 Connection for dosing medium

6.3 Operation

Note
Before the system is put into operation, the preload pressure must be adjusted 
according to the system pressure.
Recommended preload pressure  = 0.8 x average operating pressure of the system. 
All further settings must be carried out on the plant components. 

6.4 Possible faults

3

4

1

2

Fault Cause Remedy

Pulsation damping 
effect too small or 
diminishing. 

For pulsation dampers without separating 
diaphragm: The air cushion has been absorbed by 
the dosing medium.

Deaerate the pulsation 
damper.

For pulsation dampers with separating diaphragm: 
Preload pressure is too high or too low.

Set the correct preload 
pressure.

After start-up, the 
pulsation damper 
does not produce the 
desired effect.

Pulsation damper is the wrong size.
Use a pulsation 
damper of the correct 
size.

For pulsation dampers with separating diaphragm: 
Preload pressure is too high or too low.

Set the correct preload 
pressure.
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7 Maintenance

! Warning
The whole system must be turned off before carrying out any cleaning or 
maintenance work.
Observe the safety precautions for the dosing medium used. Use safety gear where 
appropriate.

7.1 Aeration - only for pulsation dampers without separating diaphragm
If the damping effect has diminished, the pulsation damper must be deaerated:

1. Switch off the dosing system.

2. Place a basin under the drain valve.

3. Open the aeration valve and the drain valve.

4. Wait until the dosing medium has flowed out of the pulsation damper.

5. Close the aeration valve and the drain valve.

6. Switch on the dosing system.

7.2 Setting the preload pressure - only for pulsation dampers with a 
separating diaphragm

! Warning
Danger of explosion!
Do not introduce oxygen into a pulsation damper with a separating diaphragm.
Use only compressed air or nitrogen.

Caution
Depressurise the pressure line before checking and adjusting the preload 
pressure.

Note
Recommended preload pressure: 0.8 x average operating pressure of the system.

7.2.1 Checking interval

Check the preload pressure and readjust it if necessary:

• one week after initial commissioning

• every three months

7.2.2 Setting the preload pressure

1. Switch off the dosing system.

2. Close the shut-off valves (if present) before and after the pulsation damper.

3. Depressurise the pressure line.

4. Connect the filling device.

5. Read the pressure at the pressure gauge.

6. Fill the pulsation damper with compressed air or nitrogen (or reduce the pressure) 
until the correct preload pressure (0.8 x average operating pressure of the system) is 
reached.

7. Remove the filling device.

8. Open the shut-off valves (if present) before and after the pulsation damper.

9. Switch on the dosing system.

ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 479 of 2338



PD 516 / 517 gb

20 15.750049-V1.0

7.3 Changing the separating diaphragm - only for pulsation dampers 
with a separating diaphragm

Pulsation damper (cross-section)

1 Aeration valve connection

2 Securing ring

3 Cover

3a Cover recess

4 Diaphragm

4a Diaphragm edge

5 Body

6 Double nipple

7 Recess

Note
To change the diaphragm you need a manual press. If this is not available, the 
diaphragm must be changed in the factory.

To change the diaphragm:

1. Switch off the dosing system.

2. Close the shut-off valves (if present) before and after the pulsation damper.

3. Depressurise the pressure line.

4. Depressurise the pulsation damper and open the aeration valve (1).

5. Detach the pulsation damper from the pressure line.

6. Unscrew the double nipple (6) from the body (5).

2 3 5 5 6

2 3 4 5 6

7

3a 4a

1

1
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Removing the diaphragm

1. Place the pulsation damper (5) upright (see diagram I), and press on the cover with a 
hollow object (A) such as a pipe (using a manual press) until the diaphragm is pushed 
down by approx. 5mm..

2. Remove the securing ring (2).

3. Turn the pulsation damper through 180° and place it with the body (5) standing on a 
pipe (B) as shown in diagram  II.

Note
The inner edge of the body and the cover (2) must be unobstructed.

4. Using a mandrel (8) the same size as the hole in the bottom of the damper, carefully 
push out the diaphragm (4) and cover (3) assembly.

5. Lift the diaphragm (4) from the cover (3).

6. Clean the inside of the body (5).

Inserting the new diaphragm

1. Place the edge of the new diaphragm (4a) in the recess in the cover (3a).

2. Insert the assembly (cover and diaphragm) in the body (5), see diagram (note the 
direction: cover above, diaphragm below).

Note
To facilitate pressing, the interior of the damper or the diaphragm may be wetted, 
or greased if the dosing medium is grease-tolerant.

3. Place the body with cover and diaphragm under the press.

4. Using a hollow object (A) such as a pipe, press the cover assembly down as far as the 
recess (7).

5. Fit the securing ring (2).

6. Screw in the double nipple (6) with O-ring.

7. Re-install the pulsation damper in the pressure line.

8. Open the shut-off valves (if present) before and after the pulsation damper. 

A

2

3

4

5

F

B

5

4

3

2

180°

I F
II

8

4a
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9. Connect the filling device.

10. Read the pressure at the pressure gauge.

11. Fill the pulsation damper with compressed air or nitrogen until the correct preload 
pressure (0.8 x average operating pressure of the system) is reached.

Note
When filling the pulsation damper, increase the preload pressure slowly until the 
cover has reached the securing ring.

12. Switch on the dosing system.
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8 Spare Parts
Order No. For pulsation damper Materials Volume pmax

Replacement 
diaphragm

Type Body Diaphragm (l) (bar)

10.7714-01 517-2111 PVC Viton 0,07 10

10.7714-11 517-2112 PVC EPDM 0,07 10

10.7714-02 517-2121 1.4404 Viton 0,07 200

10.7714-12 517-2122 1.4404 EPDM 0,07 200

10.7714-04 517-2141 PP Viton 0,07 10

10.7714-14 517-2142 PP EPDM 0,07 10

10.7715-01 517-2211 PVC Viton 0,15 10

10.7715-11 517-2212 PVC EPDM 0,15 10

10.7715-02 517-2221 1.4404 Viton 0,15 180

10.7715-12 517-2222 1.4404 EPDM 0,15 180

10.7715-04 517-2241 PP Viton 0,15 10

10.7715-14 517-2242 PP EPDM 0,15 10

10.7715-25 517-2253 PVDF PTFE 0,15 20

10.7716-01 517-2311 PVC Viton 0,35 10

10.7716-11 517-2312 PVC EPDM 0,35 10

10.7716-02 517-2321 1.4404 Viton 0,35 130

10.7716-12 517-2322 1.4404 EPDM 0,35 130

10.7716-04 517-2341 PP Viton 0,35 10

10.7716-14 517-2342 PP EPDM 0,35 10

10.7716-25 517-2353 PVDF PTFE 0,3 20

10.7717-01 517-2411 PVC Viton 0,65 10

10.7717-11 517-2412 PVC EPDM 0,65 10

10.7717-02 517-2421 1.4404 Viton 0,65 50

10.7717-12 517-2422 1.4404 EPDM 0,65 50

10.7717-04 517-2441 PP Viton 0,65 10

10.7717-14 517-2442 PP EPDM 0,65 10

10.7717-25 517-2453 PVDF PTFE 0,7 20

10.7718-01 517-2511 PVC Viton 1,4 10

10.7718-11 517-2512 PVC EPDM 1,4 10

10.7718-02 517-2521 1.4404 Viton 1,4 40

10.7718-12 517-2522 1.4404 EPDM 1,4 40

10.7718-04 517-2541 PP Viton 1,4 10

10.7718-14 517-2542 PP EPDM 1,4 10

10.7718-25 517-2553 PVDF PTFE 1,4 20

10.7719-01 517-2611 PVC Viton 2,6 10

10.7719-11 517-2612 PVC EPDM 2,6 10

10.7719-02 517-2621 1.4404 Viton 2,6 30

10.7719-12 517-2622 1.4404 EPDM 2,6 30

10.7719-04 517-2641 PP Viton 2,6 10

10.7719-14 517-2642 PP EPDM 2,6 10

10.7719-25 517-2653 PVDF PTFE 2,6 20

10.7720-01 517-2711 PVC Viton 5,6 10

10.7720-11 517-2712 PVC EPDM 5,6 10

10.7720-02 517-2721 1.4404 Viton 5,6 40

10.7720-12 517-2722 1.4404 EPDM 5,6 40

10.7720-04 517-2741 PP Viton 5,6 10

10.7720-14 517-2742 PP EPDM 5,6 10

10.7720-25 517-2753 PVDF PTFE 5,6 20

10.7721-01 517-2811 PVC Viton 9,5 10

ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 483 of 2338



PD 516 / 517 gb

24 15.750049-V1.0

10.7721-11 517-2812 PVC EPDM 9,5 10

10.7721-02 517-2821
Stainless 

steel
Viton 9,5 30

10.7721-12 517-2822
Stainless 

steel
EPDM 9,5 30

10.7721-04 517-2841 PP Viton 9,5 10

10.7721-14 517-2842 PP EPDM 9,5 10

10.7721-25 517-2853 PVDF PTFE 9,5 20
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8.3  Grundfos 525 Pressure Loading Valve     
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Pressure Loading Valve 525
Operation Manual

Read this manual completely and keep it!

No warranty in case of damages caused by incorrect operation.
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Operation Manual
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1 General

1.1 Introduction
This operation manual contains all the information required for starting up and handling 
the described pressure loading valves.

If you require further information or if any problems arise, which are not discussed in 
detail in this operation manual, contact ALLDOS directly for the information needed.

1.2 Using this Paper
The headings WARNING, CAUTION and NOTE have the following meaning:

! Warning
Danger of injuries and accidents!

Caution
Danger of incorrect operation or damage to the product!

Note
There is an exceptional feature.

1.3 Warranty
Warranty in accordance with our general terms of sale and delivery shall only be valid, if:

• the product is used according to the information within this paper,

• the product is not being opened or used improperly,

• maintenance and repair is implemented exclusively by authorized and qualified per-
sonnel,

• original spare parts are used for repairs.

The safety instructions specified in this document must be observed at all times!

2 Safety Instructions
The component has left the factory in a safe error-free state. In order to maintain this state 
and ensure safe operation, the user most observe the instructions and warning notes 
provided in this technical information.

If safe operation is no longer possible, the component must be shut down and secured 
against unintentional operation. This is the case:

• If the component is visibly damaged

• If the component no longer seems operational

• Following long periods of storage under unfavourable conditions

2.1 Application of the Product
The pressure loading valve described here is used to maintain the required 
counterpressure for the pump, if insufficient counterpressure is available in the system or 
open outflow is specified.

! Warning
Other applications are not intended and are not permitted. ALLDOS Eichler GmbH 
accept no responsibility for damages caused by unintended use.

2.2 Obligations of the Operating Authority
The operating authority of the plant is responsible for

• instructing the operation personnel

• arranging regular maintenance
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2.3 Averting Dangers

! Warning
When dosing dangerous media, observe the corresponding safety precautions! 

! Warning
Please observe the chemical resistance of dosing media with regard to materials.

! Warning
Wear protective gloves and glasses when executing work at the connections or 
lines!

! Warning
Only use the prescribed line types!
Repair only by authorized personnel!

3 General description

3.1 Function
The pressure loading valve keeps the pump's backpressure constant. The valve opens 
and the liquid is dosed, if the pressure exceeds the opening pressure adjusted at the 
valve.

3.2 Ambient and Operating Conditions

3.3 Admissible Media

Admissible Mediatemperaturer

! Warning
Pressure loading valves must not be used for abrasive or crystallizing media.

! Warning
Pressure loading valves are not absolutely tight. When dosing dangerous sub-
stances take appropriate protective measures!

Additional information with regard to the medium, medium temperature and operating 
pressure is available on request.

Admissible storage
temperature

20 °C to +50 °C

Admissible ambient
temperature

0 °C to +40 °C 

(at an installation height of up to 1000 m above sea level)

Admissible humidity rel. humidity: 70% at 40 °C, 90% at 35 °C

Pressure range

Material until 10 bar

1.4571 -10 °C to 40 °C

PVC 0 °C to 40 °C

PP 0 °C to 40 °C

PVDF -10 °C to 40 °C *
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4 Technical Data

4.1 Pressure Loading Valves DN 4 and DN 8

Order No. Nominal 
width

Pressure 
release

Valve 
body Gasket Hose type Pipe Connection Image

525-0565 4 3 PP Viton PE-SL4/6 G 5/8" 1

525-0565.1 4 3 PP EPDM PE-SL4/6 G 5/8" 1

525-0566.1 4 3 PVDF PTFE RO4/6" G 5/8" 2

525-0567
4 
8

3 PVC Viton
PE-SL4/6 
PVC-SL6/12

RO10/12" G 5/8" 1

525-0567.1
4 
8

3 PVC EPDM
PE-SL4/6
PVC-SL6/12

RO10/12" G 5/8" 1

525-0567.2
4
8

3 PVC PTFE
PE-SL4/6
PVC-SL6/12

RO10/12" G 5/8" 1

525-0570 4 3 1.4571 RO4/6" G 1/4" 5

525-0573 4 3 PP EPDM PE-SL5/8 G 5/8" 1

525-0600 4 3 1.4571 RO4/6" G 1/4" 4

525-0608 4 3 PTFE Viton GL 18" -

525-3173
4
8 3 PP Viton

PE-SL4/6
PE-SL6/9
PE-SL9/12

G 5/8" 1

525-3173.1
4 
8 3 PP EPDM

PE-SL4/6
PE-SL6/9
PE-SL9/12

G 5/8" 1

525-3174

4
8

3 PVC Viton

PE-SL4/6
PE-SL6/9
PE-SL9/12
PVC-SL6/12

RO10/12" G 5/8" 1

525-3174.1
4
8 3 PVC EPDM

PE-SL4/6
PE-SL6/9
PE-SL9/12

RO10/12" G 5/8" 1

525-0563 8 3 PP EPDM PE-SL9/12 G 5/8" 1

525-0568 8 3 PP Viton RO12/16" G 5/8" 3

525-0568.1 8 3 PP EPDM RO12/16" G 5/8" 3

525-0569.1 8 3 PVDF PTFE RO12/16" G 5/8" 3

525-0571 8 3 1.4571 RO1/4" G 1/4" 6

525-1565.1 8 3 PP EPDM PVC-SL6/12 G 5/8" 1

525-3177 8 3 PVDF PTFE PE-SL6/9 G 5/8" 1

Drilling scheme for Images 1-4

Image 1
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Image 2

Image 3

Image 4

Drilling scheme for Images 5 and 6

Image 5

Image 6
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4.2 Pressure Loading Valves DN 20

Order No. Nominal 
width

Pressure 
release

Valve 
body Gasket L Hose type Pipe Connection Image

525-1113 20 3 PVC Viton 149 PVC-SL13/20 RO20/25 G 11/4" 7

525-1113.01 20 3 PVC Viton 149 PVC-SL19/27 G 11/4" 8

525-1113.1 20 3 PVC EPDM 149 PVC-SL13/20 RO20/25 G 11/4" 7

525-1113.11 20 3 PVC EPDM 149 PVC-SL19/27 G 11/4" 8

525-1113.21 20 3 PVC PTFE 149 PVC-SL19/27 G 11/4" 8

525-1163 20 3 PP Viton 152,5 RO20/25 G 11/4" 7

525-1163.01 20 3 PP Viton 152,5 PVC-SL19/27 G 11/4" 8

525-1163.1 20 3 PP EPDM 152,5 RO20/25 G 11/4" 7

525-1163.11 20 3 PP EPDM 152,5 PVC-SL19/27 G 11/4" 8

525-1183.1 20 3 PVDF PTFE 145,5 RO20/25 G 11/4" 7

525-2133 20 3 1.4571 - G3/4 10

525-4113 20 3 PVC Viton 149 3/4" NPT 9

Drilling scheme

Image 7

B A
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Image 8

Image 9

Image 10

B A

AB
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4.3 Pressure Loading Valves DN 32

* With insertion section for pipe 32/40 in PP and also in PVDF

Order No. Nominal 
width

Pressure 
release

Valve 
body Gasket L Pipe Connection Image

525-1173 32 3 PP Viton 229 RO32/40" flange DN32 12

525-1173.01 32 3 PP Viton 205 RO32/40" G 2" 13

525-1173.1 32 3 PP EPDM 229 flange DN32 12

525-1173.11 32 3 PP EPDM 205 RO32/40" G 2" 13

525-1223 32 3 PVC Viton 205 RO32/40" G 2" 11

525-1223.1 32 3 PVC EPDM 205 RO32/40" G 2" 11

525-1243 32 3 PVC Viton 229 flange DN32 12

525-1243.1 32 3 PVC EPDM 229 flange DN32 12

525-2233 32 3 1.4571 - G 11/4" 14

525-2243 32 3 1.4571 PVC ? flange DN32/G 11/4" 15

525-2403 32 3 PVDF PTFE 229 RO32/40" flange DN32 12

Drilling scheme

Image 11

B A
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Image 12

Image 13

Image 14

AB

AB

B A

129
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4.4 Pressure Loading Valves DN 50 and DN 65

Image 15

AB

Order No. Nominal 
width

Pressure 
release Valve body Gasket L Connection Image

525-2363 50 2,2 PP Viton 264 flange DN50 17

525-0610 65 1,5 PVC Viton 266 flange DN65 17

525-0611 65 1,5 PVC EPDM 266 flange DN65 17

525-0612 65 1,5 PP Viton 326 flange DN65 17

525-0613 65 1,5 1.4571
PVC-
WEICH

- flange DN65 16

Drilling scheme for Image 16
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5 Installation

! Warning
The installation must only be carried out by authorized specialists!

! Warning
When dosing dangerous media, always refer to the corresponding safety data 
sheets! 

! Warning
Wear protective gloves and glasses when executing work at the connections or 
lines!

Image 16

Image 17

L

AB

ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 498 of 2338



DHV 525 en

14 15.750045-V3.0

5.1 Picture of optimal installation:

5.2 Connections
The pressure loading valves have an input (A) and an output on the pressure side (B). 
They are installed in the pressure line. 

Pressure loading valves DN4 and DN8 can also be mounted directly on the pressure 
valve for the dosing pump with an optional adapter (D) (for the adapter for pump 
installation, see section ’spare parts and accessories’).

! Warning
During installation, observe the flow direction of the dosing line. (Direction arrow 
on valve housing)

Caution
When using a pressure loading valve in conjunction with a pulsation damper, the 
pressure loading valve must be installed after the pulsation damper.

Note
It is recommended that the pressure loading valve is installed directly in front of 
the addition point in the dosing line. 
For direct pump installation, the line connected to the injection unit should be as 
short as possible.

1 Dosing tank 

2 Electric agitator 

3 Extraction device 

4 Suction pulsation damper 

5 Dosing pump

6 Overflow valve 

7 Pressure loading valve 

8 Pulsation damper 

9 Measuring glass

10 Injection unit

1

2

3

4 5

6

7

9

10

8
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.

For line installation

1. Connect the pressure line from the dosing head to the input (A). 

2. Connect the outgoing pressure line to the output on the pressure side (B).

For installation directly on the pump

1. Remove connection from the input (A).

2. Screw the adapter (D) for pump installation onto the input (A) and onto the pressure 
valve for the pump.

3. Connect the outgoing pressure line to the output on the pressure side (B).

! Warning
Danger of injuries! Never operate the pump if the line is not correctly connected to 
the pressure loading valve.

4. After 48 operating hours, tighten the screws on the upper part of the valve. 
Max. torque: :

6 Setting of Opening Pressure

6.1 General
The opening pressure can only be set if a manometer is installed in the system between 
the pump and the pressure loading valve.

! Warning
Settings on the pressure loading valve must only be carried out by authorized spe-
cialists!

The opening pressure of the pressure loading valve is set in the factory to the value spec-
ified in the technical data. The opening pressure during operation depends on various fac-
tors, e.g. the flow, the stroke frequency of the pump, or the back-pressure. If an exact 
setting is required, the pressure loading valve must be adapted to the local conditions.

The opening pressure must only be set to values below the maximum permissible opera-
ting pressure.

A

B

D

DN4
2Nm

DN8

DN20 5Nm
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! Warning
Danger of injury! Never set the opening pressure higher than the maximum permis-
sible operating pressure of the dosing system and dosing pump. 

! Warning
When dosing dangerous media, always refer to the corresponding safety data 
sheets! Wear protective clothing (goggles, gloves) when working on the connec-
tions and lines!

Caution
The pressure loading valve does not function as a shut-off valve. Therefore, the 
adjusting screw must not be tightened too far.

6.2 Setting Instructions for Opening Pressure

7 Possible Faults

Proceed as follows if the factory-set pressure is to be changed:

With the pump running:

1. Remove the cap from the top part of the pressure loading valve.

2. Read the current opening pressure on the manometer.

3. For DN4 and DN8 use a hexagon wrench, 
for DN20 - DN65 use a pair of needle-nose pliers:

• in the clockwise direction to increase the pressure 

• in the counterclockwise direction to reduce the pressure 
until the desired opening pressure is set.

4. Attach the cap again.

Fault Cause Elimination
pressure loading 
valve set incorrectly 
(too low)

Set pressure loading 
valve to a higher 
opening pressure

Diaphragm faulty Replace diaphragm

Contamination Clean pressure 
loading valve 

pressure loading 
valve produces 
no backpressure
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8 Maintenance

! Warning
When dosing dangerous media, always refer to the corresponding safety data 
sheets!
Wear protective clothing (goggles, gloves) when working on the connections and 
lines!
Maintenance must only be carried out by authorized specialists!

8.1 Intervals for Cleaning and Maintenance
• at least every 12 months or after 8000 operating hours or

• should faults occur.

Clean the pressure loading valve, and replace the diaphragm and O-rings if necessary.

Spare parts-> see section ’spare parts and accessories’

8.2 Replacing the Diaphragm
1. Shut down the dosing system.

2. Make it impossible for a return flow or overpressure to occur.

3. Loosen the 4 screws on the top part of the pressure loading valve.

4. Remove top part of pressure loading valve.

5. Remove the diaphragm.

6. Insert new diaphragm.

7. Return top part of pressure loading valve and tighten screws diagonally. 
Max. torque: :

8. Start up the dosing system again.

9. Tighten the screws on the top part of the pressure loading valve again after 48 hours 
of operation. 
Max. torque: :

9 Spare Parts and Accessories

9.1 Adapter for installation directly on the pump

* not suitable for pumps with Plus3 System

DN4
2Nm

DN8

DN20 5Nm

DN4
2Nm

DN8

DN20 5Nm

Order No.
Nominal 

width Material
Connection 

(pump-valve)

529-057 DN 4 PVC 3/8“ an 5/8“

529-058 DN 4 1.4571 3/8“ an 1/4“

529-062 DN 4 PP 3/8“ an 5/8“

529-064 DN 4 PVDF 3/8“ an 5/8“

529-059 DN 8 1.4571 5/8“ an 1/4“

529-061 DN 8 PVC 5/8“ an 5/8“

529-063 DN 8 PP 5/8“ an 5/8“

529-065 DN 8 PVDF 5/8“ an 5/8“
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9.2 Set of counter flanges for Pressure Loading Valves DN 32 and DN 65

9.3 Spare Parts for Pressure Loading Valves
Spare parts - Order No.

Order No.
Nominal 

width Material Description

529-412 DN 32 V4A

Consisting of lapped flange, headed bush, screws, 
collars and nuts

529-417 DN 32 PVC

529-420 DN 32 PVDF

529-443 DN 65 PVC

529-444 DN 65 PP

529-421 DN 32 PP
Consisting of welding neck flange, flat gasket, 

screws, collars and nuts

529-445 DN 65 V4A
Consisting of welding neck flange, screws, collars 

and nuts

Pressure 
loading valve

Nominal 
width Diaphragm O-rings Amount

Pressure 
springr Adjusting screw

525-0565 4 10.6243-401 52.105-2 2 10.6247 10.6490-400

525-0565.1 4 10.6243-401 52.105-1 2 10.6247 10.6490-400

525-0566.1 4 10.6243-401 52.344 2 10.6247 10.6490-400

525-0567 4 10.6243-401 52.105-2 2 10.6247 10.6490-400

525-0567.1 4 10.6243-401 52.105-1 2 10.6247 10.6490-400

525-0567.2 4 10.6243-401 52.344 2 10.6247 10.6490-400

525-0570 4 10.6243-401 - - 10.6251 10.6490-400

525-0573 4 10.6243-401 52.105-1 2 10.6247 10.6490-400

525-0600 4 10.6243-401 - 2 10.6247 10.6490-401

525-0608 4 10.6243-401 52.183 2 10.6247 10.6490-401

525-3173 4 10.6243-401 52.105-2 2 10.6247 10.6490-400

525-3173.1 4 10.6243-401 52.105-1 2 10.6247 10.6490-400

525-3174 4 10.6243-401 52.150-2 2 10.6247 10.6490-400

525-3174.1 4 10.6243-401 52.105-1 2 10.6247 10.6490-400

525-0563 4 10.6243-401 52.105-1 2 10.6247 10.6490-400

525-0568 8 10.6243-401 52.105-2 2 10.6247 10.6490-400

525-0569.1 8 10.6243-401 52.344 2 10.6247 10.6490-400

525-0571 8 10.6243-401 - - 10.6251 10.6490-400

525-1565.1 8 10.6243-401 52.105-1 2 10.6251 10.6490-400

525-3177 8 10.6243-401 52.344 2 10.6251 10.6490-400

525-0568.1 10 10.6243-401 52.105-1 2 10.2663 10.6490-400

525-1113 20 10.6243-402 52.141 2 10.6251 10.2617-41

525-1113.01 20 10.6243-402 52.141 2 10.6251 10.2617-41

525-1113.1 20 10.6243-402 52.141-1 2 10.6251 10.2617-41

525-1113.11 20 10.6243-402 52.141-1 2 10.6251 10.2617-41

525-1113.21 20 10.6243-402 52.141-2 2 10.6251 10.2617-41

525-1163 20 10.6243-402 52.141 2 10.6251 10.2617-41

525-1163.01 20 10.6243-402 52.141 2 10.6251 10.2617-41

525-1163.1 20 10.6243-402 52.141-1 2 10.6251 10.2617-41

525-1163.11 20 10.6243-402 52.141-1 2 10.6251 10.2617-41

525-1183.1 20 10.6243-402 52.141-2 2 10.6251 10.2617-41

525-2133 20 10.6243-402 - - 10.6251 10.2617-41

525-4113 20 10.6243-402 52.141 2 10.6251 10.2617-41

525-1173 32 10.6243-403 52.202 2 10.2663 10.2664-41

525-1173.01 32 10.6243-402 52.202 2 10.2663 10.2664-41

525-1173.1 32 10.6243-402 52.261 2 10.2663 10.2664-41
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525-1173.11 32 10.6243-402 52.261 2 10.2663 10.2664-41

525-1223 32 10.6243-402 52.154-2 2 10.2663 10.2664-41

525-1223.1 32 10.6243-402 52.393 2 10.2663 10.2664-41

525-1243 32 10.6243-402 52.202 2 10.2663 10.2664-41

525-1243.1 32 10.6243-402 52.261 2 10.2663 10.2664-41

525-2233 32 10.6243-402 - 1 10.2663 10.2664-41

525-2243 32 10.6243-402 - 1 10.2663 10.2664-41

525-2403 32 10.6243-402 52.422 2 10.2663 10.2664-41

525-0610 65 - 52.260 2 - -

525-0611 65 - 52.259 2 - -

525-0612 65 - 52.260 2 - -

525-0613 65 10.1572-41 54.020-4 1 10.3361 10.3349-402

Pressure 
loading valve

Nominal 
width Diaphragm O-rings Amount

Pressure 
springr Adjusting screw
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Fairfield WRP Alum Dosing System

8.4  Grundfos 525 Pressure Relief Valve     
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Pressure Relief Valve 525
Operation Manual

Read this manual completely and keep it!

No warranty in case of damages caused by incorrect operation.
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1 General

1.1 Introduction
This operation manual contains all the information required for starting up and handling 
the described pressure relief valves.

If you require further information or if any problems arise, which are not discussed in 
detail in this operation manual, contact ALLDOS directly for the information needed.

1.2 Using this Paper
The headings WARNING, CAUTION and NOTE have the following meaning:

! Warning
Danger of injuries and accidents!

Caution
Danger of incorrect operation or damage to the product!

Note
There is an exceptional feature.

1.3 Warranty
Warranty in accordance with our general terms of sale and delivery shall only be valid, if:

• the product is used according to the information within this paper,

• the product is not being opened or used improperly,

• maintenance and repair is implemented exclusively by authorized and qualified per-
sonnel,

• original spare parts are used for repairs.

The safety instructions specified in this document must be observed at all times!

2 Safety Instructions
The component has left the factory in a safe error-free state. In order to maintain this state 
and ensure safe operation, the user most observe the instructions and warning notes 
provided in this technical information.

If safe operation is no longer possible, the component must be shut down and secured 
against unintentional operation. This is the case:

• If the component is visibly damaged

• If the component no longer seems operational

• Following long periods of storage under unfavourable conditions

2.1 Application of the Product
The pressure relief valve described here is used to protect the dosing line system on the 
pressure side against an impermissibly high pressure build-up within the scope of the 
possible applications described here.

! Warning
Other applications are not intended and are not permitted. ALLDOS Eichler GmbH 
accept no responsibility for damages caused by unintended use.

2.2 Obligations of the Operating Authority
The operating authority of the plant is responsible for

• instructing the operation personnel

• arranging regular maintenance
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2.3 Averting Dangers

! Warning
When dosing dangerous media, observe the corresponding safety precautions! 

! Warning
Please observe the chemical resistance of dosing media with regard to materials.

! Warning
Wear protective gloves and glasses when executing work at the connections or 
lines!

! Warning
Only use the prescribed line types!
Repair only by authorized personnel!

3 General description

3.1 Function
The pressure relief valve protects the entire dosing line system on the pressure side 
against any impermissibly high pressure build-up.

If the pressure rises above the set opening pressure of the valve, the valve opens, and 
the dosing medium can flow back into the dosing tank.

3.2 Ambient and Operating Conditions

3.3 Admissible Media

Admissible Mediatemperaturer

! Warning
Pressure relief valves must not be used for abrasive or crystallizing media.

! Warning
Observe the freezing and boiling point of the dosing medium!

! Warning
When dosing dangerous media, always refer to the corresponding safety data 
sheets! 

Admissible storage
temperature

20 °C to +50 °C

Admissible ambient
temperature

0 °C to +40 °C 

(at an installation height of up to 1000 m above sea level)

Admissible humidity rel. humidity: 70% at 40 °C, 90% at 35 °C

Pressure range

Material until 10 bar until 16 bar

1.4571 -10 °C to 40 °C -10 °C to 40 °C

PVC 0 °C to 40 °C 0 °C to 20 °C

PP 0 °C to 40 °C -

PVDF -10 °C to 40 °C * -10 °C to 20 °C
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! Warning
The resistance of the parts that come into contact with the media depends on the 
media, media temperature and operating pressure.

Additional information with regard to the medium, medium temperature and operating 
pressure is available on request.

4 Technical Data

4.1 Pressure Relief Valves DN 4 and DN 8

Order No. Nominal 
width

Pressure 
release Valve body Gasket Hose type Pipe Connection Image

525-0579.1 4 10 PVC EPDM PVC-SL4/6 G 3/8" 1

525-0580.1 4 10 PVDF PTFE RO4/6" G 5/8" 2

525-0581 4 10 1.4571 RO4/6" G 1/4" 4

525-0582 4 10 PP Viton PE-SL4/6 G 5/8" 1

525-0582.1 4 10 PP EPDM PE-SL4/6 G 5/8" 1

525-0585 4 10 PVC EPDM PVC-SL4/6 G 3/8" 1

525-0589 4 10 PP EPDM PE-SL5/8 G 5/8" 1

525-0583 8 10 PP Viton RO12/16" G 5/8" 3

525-0583.1 8 10 PP EPDM RO12/16" G 5/8" 3

525-0584
4
8

10 PVC Viton
PE-SL4/6
PVC-SL6/12

RO10/12" G 5/8" 1

525-0584.1
4
8

10 PVC EPDM
PE-SL4/6
PVC-SL6/12

RO10/12" G 5/8" 1

525-0584.2
4
8

10 PVC PTFE
PE-SL4/6
PVC-SL6/12

RO10/12" G 5/8" 1

525-0585.1 8 10 PVDF PTFE RO12/16" G 5/8" 3

525-0586 8 10 1.4571 RO1/4" G 1/4" 5

525-0587 8 10 PVC Viton PE-SL1/2" G 5/8" 1

525-0588 8 10 PP EPDM PE-SL9/12 G 5/8" 1

525-0590 8 10 1.4571 1/4" NPT 5

525-1582.1 8 10 PP EPDM PVC-SL6/12 G 5/8" 1

525-1584 8 16 PVC Viton PVC-SL6/12 RO10/12" G 5/8" 1

525-1584.1 8 16 PVC EPDM PVC-SL6/12 RO10/12" G 5/8" 1

525-1585.1 8 3 PVDF PTFE RO12/16" G 5/8" 3

525-1586 8 16 1.4571 PTFE RO1/4" G 1/4" 5

525-3175
4
8 10 PP Viton

PE-SL4/6
PE-SL6/9
PE-SL9/12

G 5/8" 1

525-3175.1
4
8 10 PP EPDM

PE-SL4/6
PE-SL6/9
PE-SL9/12

G 5/8" 1

525-3176
4
8 10 PVC Viton

PE-SL4/6
PE-SL6/9
PVC-SL6/12

RO10/12" G 5/8" 1

525-3176.1
4
8 10 PVC EPDM

PE-SL4/6
PE-SL6/9
PVC-SL6/12

RO10/12" G 5/8" 1

525-3178 8 10 PVDF PTFE PE-SL6/9 1

ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 512 of 2338



UESV 525 en Technical Data

V2.0 7

Drilling scheme for Images 1,2,3

Image 1

4,5 78
96

A

B

C

Image 2 Image 3

A

B

C 140

A

B

C
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4.2 Pressure Relief Valves DN20

Image 4

Image 5

A

B

C

A

B

C

Order No. Nominal 
width

Pressure 
release Valve body Gasket L Hose type Pipe Connection Image

525-3023.1 20 10 PVC EPDM 204 PVC-SL13/20 RO20/25 G 11/4" 7

525-3023.4 20 4 PVC Viton 204 PVC-SL13/20 RO20/25 G 11/4" 7

525-3023.401 20 4 PVC Viton 204 PVC-SL19/27 - G 11/4" 8

525-3023.411 20 4 PVC EPDM 204 PVC-SL19/27 - G 11/4" 8

525-3073 20 10 1.4571 - ca. 89 - - G3/4 6

525-3073.4 20 4 1.4571 - ca. 89 - - G3/4 6

525-3103.1 20 10 PVDF PTFE 198,5 - RO20/25 G 11/4" 7

525-3153 20 10 PP Viton 205,5 - RO20/25 G 11/4" 7

525-3153.1 20 10 PPH EPDM 205,5 - RO20/25 G 11/4" 7

525-3153.401 20 4 PP Viton 204 PVC-SL19/27 - G 11/4" 8

525-3153.41 20 4 PP EPDM 205,5 - RO20/25 G 11/4" 7

525-3153.411 20 4 PP EPDM 204 PVC-SL19/27 - G 11/4" 8

Drilling scheme
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Image 6

Image 7

A

C

B

L

A

B

C

L
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4.3 Pressure Relief Valves DN32

Image 8

L

Öffnungsdruck
Opening pressure
Pression de service

4 bar

10 bar

B

A

C

Order No. Nominal 
width

Pressure 
release Valve body L Gasket Pipe Connection Image

525-3043 32 10 PVC 283 Viton RO32/40" G 2" 11

525-3043.1 32 10 PVC 283 EPDM RO32/40" G 2" 11

525-3043.401 32 4 PVC 283 Viton RO32/40" G 2" 12

525-3043.411 32 4 PVC 283 EPDM RO32/40" G 2" 12

525-3045.401 32 4 PP 283 Viton RO32/40" G 2" 12

525-3045.411 32 4 PP 283 EPDM RO32/40" G 2" 12

525-3053 32 10 PVC 307 Viton flange DN32 10

525-3053.1 32 10 PVC 307 EPDM flange DN32 10

525-3083 32 10 1.4571 185 G 11/4" 9

525-3083.4 32 4 1.4571 185 G3/4 9

525-3163 32 10 PPH 343 Viton flange DN32 10

525-3163.1 32 10 PPH 343 EPDM flange DN32 10
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Drilling scheme

Image 9

8.4

10
5

A

B

C
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Image 10

Image 11

C

A

B

L

A

B

C

L
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4.4 Pressure Relief Valves DN50 - DN65

Image12

The standard insertion section is PP; for 525-3045.401 and 525-3045.411 a PVC 
insertion section is added.

Öffnungsdruck
Opening pressure
Pression de service

4 bar

10 bar

L

B

C

A

C

Order No. Nominal 
width

Pressure 
release Valve body Gasket L Connection Image

525-3143 50 1,5 PPH Viton 264 flange DN50 14

525-0614 65 3,00 PVC Viton 266 flange DN65 14

525-0615 65 3,00 PVC EPDM 266 flange DN65 14

525-0616 50 3,00 PP Viton 326 flange DN65 14

525-0617 65 4,00 1.4571 PVC soft 394 flange DN65 13

Drilling scheme for image 13
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5 Installation

! Warning
The installation must only be carried out by authorized specialists!

! Warning
When dosing dangerous media, always refer to the corresponding safety data 
sheets! 

! Warning
Wear protective gloves and glasses when executing work at the connections or 
lines!

Image 13

Image 14

A

B

C

L

A B

C

L
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5.1 Picture of optimal installation:

5.2 Connections

5.2.1 Pressure Relief Valves DN4 and DN 8

Pressure relief valves DN4 and DN 8 are designed as 3-way valves. They have an input 
(A), an output on the pressure side (B) and an unpressurised overflow output (C). The 
input and outputs are fitted with adapters for the desired connection (see section 
’technical data’).

The pressure relief valves can be installed in the line, or mounted directly on the pressure 
valve for the dosing pump with an optional adapter (D) (for the adapter for pump 
installation, see section ’spare parts and accessories’).

! Warning
During installation, observe the flow direction of the dosing line. (Direction arrow 
on valve housing)

1 Dosing tank 

2 Electric agitator 

3 Extraction device 

4 Suction pulsation damper 

5 Dosing pump

6 Pressure relief valve 

7 Pressure retention valve 

8 Pulsation damper 

9 Measuring glass

10 Injection unit

1

2

3

4 5

6

7

9

10

8
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For line installation

1. Connect the pressure line from the dosing head to the input (A). 

2. Connect the outgoing pressure line to the output on the pressure side (B).

3. Connect overflow line to overflow output (C) and direct the unpressurised flow to the 
tank or a suitable overflow.

For installation directly on the pump

1. Remove connection from the input (A).

2. Screw the adapter (D) for pump installation onto the input (A) and onto the pressure 
relief valve for the pump.

3. Connect the outgoing pressure line to the output on the pressure side (B).

4. Connect overflow line to overflow output (C) and direct the unpressurised flow to the 
tank or a suitable overflow.

! Warning
Danger of injuries! Never operate the pump if the line is not correctly connected to 
the pressure relief valve.

5. After 48 operating hours, tighten the screws on the upper part of the valve. 
Max. torque: :

5.2.2 Pressure Relief Valves DN 20- DN 65

Pressure relief valves DN20 and onwards are usually designed as bypass pressure relief 
valves with connected T-piece for installation in the dosing line. 

They have an input (A), an output on the pressure side (B) and an unpressurised overflow 
output (C). The input and outputs are fitted with adapters for the desired connection (see 
section ’spare parts and accessories’).

Note
The T-piece is not always supplied as standard. In addition, there are special versi-
ons in the form of 3-way valves similar to DN4 and DN8. 
Please always observe the drawings in section ’technical data’!

1. Install T-piece in the dosing line (pipe). 

2. Connect pressure relief valve to the T-piece outlet.

3. Connect overflow line as shown in the drawings and direct the unpressurised flow to 
the tank or a suitable overflow.

A

B

C

D

DN4
2Nm

DN8
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! Warning
During installation, observe the flow direction of the dosing line. (Direction arrow 
on valve housing)

! Warning
Danger of injuries! Never operate the pump if the line is not correctly connected to 
the pressure loading valve.

4. After 48 operating hours, tighten the screws on the upper part of the valve. 
Max. torque: :

6 Setting of Opening Pressure

6.1 General
The opening pressure can only be set if a manometer is installed in the system between 
the pump and the pressure relief valve.

! Warning
Settings on the pressure relief valve must only be carried out by authorized specia-
lists!

The opening pressure of the pressure relief valve is set in the factory to the value speci-
fied in the technical data. The opening pressure during operation depends on various fac-
tors, e.g. the flow, the stroke frequency of the pump, or the back-pressure. If an exact 
setting is required, the pressure loading valve must be adapted to the local conditions.

The opening pressure must only be set to values below the maximum permissible opera-
ting pressure.

! Warning
Danger of injury! Never set the opening pressure higher than the maximum permis-
sible operating pressure of the dosing system and dosing pump. 

! Warning
When dosing dangerous media, always refer to the corresponding safety data 
sheets!

! Warning
Wear protective gloves and glasses when executing work at the connections or 
lines!

DN20 5Nm

ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 523 of 2338



UESV 525 en

18 15.750043-V2.0

6.2 Setting Instructions for Opening Pressure

7 Possible Faults

8 Maintenance

! Warning
When dosing dangerous media, always refer to the corresponding safety data 
sheets!

! Warning
Wear protective clothing (goggles, gloves) when working on the connections and 
lines!

! Warning
Maintenance must only be carried out by authorized specialists!

8.1 Intervals for Cleaning and Maintenance
• at least every 12 months or after 8000 operating hours or

• should faults occur.

Clean the pressure relief valve, and replace the diaphragm und O-rings if necessary.

Spare parts-> see section ’spare parts and accessories’

Proceed as follows if the factory-set pressure is to be changed:

With the pump running:

1. Remove the cap from the top part of the pressure relief valve.

2. Close the isolating valve after the pressure retention valve.

3. In the event of (audible) overflows of the dosing medium, read the 
current opening pressure on the pressure gauge.

4. Read the current opening pressure on the manometer.

5. For DN4 and DN8 use a hexagon wrench, 
for DN20 - DN65 use a pair of needle-nose pliers:

• in the clockwise direction to increase the pressure 

• in the counterclockwise direction to reduce the pressure 
until the desired opening pressure is set.

6. Open the isolating valve after the pressure retention valve.

7. Attach the cap again.

Error Cause Remedy 
Pressure relief valve set 
incorrectly (too low) 

Set pressure relief valve to a 
higher opening pressure 

Faulty diaphragm Replace diaphragm with a new 
one 

Pressure relief valve 
continuously releases 

Dirt Clean pressure relief valve 
Pressure relief valve does not 
release 

Pressure relief valve set 
incorrectly (too high) 

Set pressure relief valve to a 
lower opening pressure 
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8.2 Replacing the Diaphragm
1. Shut down the dosing system.

2. Make it impossible for a return flow or overpressure to occur.

3. Loosen the 4 screws on the top part of the pressure relief valve.

4. Remove top part of pressure relief valve.

5. Remove the diaphragm.

6. Insert new diaphragm.

7. Return top part of pressure relief valve and tighten screws diagonally. 
Max. torque: :

8. Start up the dosing system again.

9. Tighten the screws on the top part of the pressure relief valve again after 48 hours of 
operation. 
Max. torque: :

9 Spare Parts and Accessories

9.1 Adapter for installation directly on the pump

* not suitable for pumps with Plus3 System

9.2 Set of counter flanges for Pressure Relief Valves DN 32 and DN 65

DN4
2Nm

DN8

DN20 5Nm

DN4
2Nm

DN8

DN20 5Nm

Order No.
Nominal 

width Material
Connection 

(pump-valve)

529-057 4 PVC 3/8“ an 5/8“

529-058 4 1.4571 3/8“ an 1/4“

529-062 4 PP 3/8“ an 5/8“

529-064 4 PVDF 3/8“ an 5/8“

529-059 8 1.4571 5/8“ an 1/4“

529-061 8 PVC 5/8“ an 5/8“

529-063 8 PP 5/8“ an 5/8“

529-065 8 PVDF 5/8“ an 5/8“

Order No.
Nominal 

width Material Description

529-412 DN 32 V4A

Consisting of lapped flange, headed bush, screws, 
collars and nuts

529-417 DN 32 PVC

529-420 DN 32 PVDF

529-443 DN 65 PVC

529-444 DN 65 PP

529-421 DN 32 PP
Consisting of welding neck flange, flat gasket, 

screws, collars and nuts

529-445 DN 65 V4A
Consisting of welding neck flange, screws, collars 

and nuts
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9.3 Spare Parts for Pressure Loading Valves DN4 and DN8
Spare parts - Order No.

9.4 Spare Parts for Pressure Loading Valves DN20 - DN65
Spare parts - Order No.

Pressure relief 
valve

Nominal 
width Diaphragm O-Ringe Amount

Pressure 
spring Adjusting screw

525-0579.1 4 10.6243-401 52.298-1 2 10.6247 10.6490-400

525-0580.1 4 10.6243-401 52.344 3 10.6247 10.6490-400

525-0581 4 10.6243-401 - - 10.6247 10.6490-400

525-0582 4 10.6243-401 52.105-2 3 10.6247 10.6490-400

525-0582.1 4 10.6243-401 52.105-1 3 10.6247 10.6490-400

525-0585 4 10.6243-401 52.105-2 3 10.6247 10.6490-400

525-0589 4 10.6243-401 52.105-1 3 10.6247 10.6490-400

525-0583 8 10.6243-401 52.105-2 3 10.6247 10.6490-400

525-0583.1 8 10.6243-401 52.105-1 3 10.6247 10.6490-400

525-0584 8 10.6243-401 52.105-2 3 10.6247 10.6490-400

525-0584.1 8 10.6243-401 52.105-1 3 10.6247 10.6490-400

525-0584.2 8 10.6243-401 52.344 3 10.6247 10.6490-400

525-0585.1 8 10.6243-401 52.344 3 10.6247 10.6490-400

525-0586 8 10.6243-401 - - 10.6247 10.6490-400

525-0587 8 10.6243-401 52.105-2 3 10.6247 10.6490-400

525-0588 8 10.6243-401 52.105-1 3 10.6247 10.6490-400

525-0590 8 10.6243-401 - - 10.6247 10.6490-400

525-1582.1 8 10.6243-401 52.105-1 3 10.6247 10.6490-400

525-1584 8 10.6243-401 52.105-2 3 10.6247 10.6490-400

525-1584.1 8 10.6243-401 52.105-1 3 10.6247 10.6490-400

525-1585.1 8 10.6243-401 52.344 3 10.6247 10.6490-400

525-3175 8 10.6243-401 52.105-2 3 10.6247 10.6490-400

525-3175.1 8 10.6243-401 52.105-1 3 10.6247 10.6490-400

525-3176 8 10.6243-401 52.105-2 3 10.6247 10.6490-400

525-3176.1 8 10.6243-401 52.105-1 3 10.6247 10.6490-400

525-3178 8 10.6243-401 52.344 3 10.6247 10.6490-400

Pressure relief 
valve

Nominal 
width Diaphragm O-rings Amount

Pressure 
spring Adjusting screw

525-3023.1 20 10.6243-402 52.141-1 2 10.6251 10.2617-41

525-3023.4 20 10.6243-402 52.141 2 10.6251 10.2617-41

525-3023.401 20 10.6243-402 52.141 2 10.6251 10.2617-41

525-3023.411 20 10.6243-402 52.141-1 2 10.6251 10.2617-41

525-3073 20 10.6243-402 - - 10.6251 10.2617-41

525-3073.4 20 10.6243-402 - - 10.6251 10.2617-41

525-3103.1 20 10.6243-402 52.141-2 2 10.6251 10.2617-41

525-3153 20 10.6243-402 52.141 2 10.6251 10.2617-41

525-3153.1 20 10.6243-402 52.141-1 2 10.6251 10.2617-41

525-3153.401 20 10.6243-402 52.141 2 10.6251 10.2617-41

525-3153.41 20 10.6243-402 52.141-1 2 10.6251 10.2617-41

525-3153.411 20 10.6243-402 52.141-1 2 10.6251 10.2617-41

525-3043 32 10.6243-403 52.154-2 2 10.2663 10.2664-41

525-3043.1 32 10.6243-403 52.393 2 10.2663 10.2664-41

525-3043.401 32 10.6243-403 52.154-2 2 10.2663 10.2664-41

525-3043.411 32 10.6243-403 52.154-1 2 10.2663 10.2664-41

525-3045.401 32 10.6243-403 52.154-2 2 10.2663 10.2664-41

525-3045.411 32 10.6243-403 52.154-1 2 10.2663 10.2664-41

525-3053 32 10.6243-403 52.202 2 10.2663 10.2664-41
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525-3053.1 32 10.6243-403 52.261 2 10.2663 10.2664-41

525-3083 32 10.6243-403 - - 10.2663 10.2664-41

525-3083.4 32 10.6243-403 - - 10.2663 10.2664-41

525-3163 32 10.6243-403 52.202 2 10.2663 10.2664-41

525-3163.1 32 10.6243-403 52.261 2 10.2663 10.2664-41

525-3143 50 - 52.258 3 - -

525-0614 65 - 52.260 3 - -

525-0615 65 - 52.259 3 - -

525-0616 65 - 52.260 3 - -

525-0617 65 10.1572-41 - - 10.3361 10.3349-402

Pressure relief 
valve

Nominal 
width Diaphragm O-rings Amount

Pressure 
spring Adjusting screw
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Fairfield WRP Alum Dosing System

SECTION 9: TECHNICAL DATA SHEETS 

9.1  Grundfos 222-60 Dosing Pump      

Refer to the following pages:

______________________________________________________________________________________ 
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GRUNDFOS ALLDOS  
PRODUCT INFORMATION

DDI 222
The digital diaphragm dosing pump for difficult liquids
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DDI 222

The Highlights 

• Easy input and display of the dosing rate in l/h or gal/h with perfect 
calibration for optimum operating convenience and unparallelled levels of 
precision

• Smooth, nearly continuous dosing ensures a high  
process quality and optimal mixing of liquids

• For especially viscous liquids, there are 2 Slow Mode steps and special 
valve combinations

• Hotkey for easy query of the dosed quantity allowing optimal control of 
the consumption of chemicals

• Low energy costs thanks to the EC motor technology with maximum ef-
ficiency

• Pump excess pressure control by digital input of the maximum backpres-
sure allowed before the pump stops

• High process reliability thanks to the double diaphragm system

• Radical reduction in variants and spare parts:  
1 motor, 1 gearing and 2 dosing head sizes fit the complete pump series

• Adjustment range 1:800

• Various possibilities for individual customer applications, e.g. contact or 
analogue signal control, batch or timer dosing

• Analogue and digital interfaces without extra charge

DDI model 222-60 D 
display on the side

DDI model 222-60 D

with Flow Monitor  
for control of the dosing  
head pressure and the 

dosing flow

DDI model 222-60 D 
with Profibus DP

Double diaphragm system with diaphragm control 
for protection of the pump in case of diaphragm leakage

Standard: DDI model 222 with double diaphragm technology

• If there is a working diaphragm defect, the pump contin-
ues to dose with the robust protective diaphragm. 

Option: with diaphragm control

• For applications where the process must not be inter-
rupted in the event of a diaphragm leakage, a differential 
pressure sensor is optionally available. 

• In the event of a working diaphragm leakage, the sensor 
immediately sends out a signal, while the pump continues 
to dose with the protective diaphragm.

DIGITAL DOSING™
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DDI 222

Pump types
• Connections, cable and Euro plug included

• Strokes per minute: maximal 180 in normal operation or maximal 120 in Slow Mode 1 or  74 in Slow Mode 2

Normal operation Slow Mode step 1 Slow Mode step 2 V
stroke

DDI modelQ 
[l/h]

p
max 

[bar]
Q 

[USg/h]
p

max 

[psi]
Q 

[l/h]
p

max 
[bar]

Q 
[USg/h]

p
max 

[psi]
Q 

[l/h]
p

max 
[bar]

Q 
[USg/h]

p
max 

[psi]
[ml] 

(p = 3 bar)

60 10 15.87 145 40 10 10.58 145 24.7 10 6.53 145 6.63 222-60D

150 4 39.68 58 100 4 26.46 58 62 4 16.40 58 13.9 222-150D

23
0

17
5

61.5
105
123
B3
B4

A3
A4

C1C4

H
2

H
3

172.5
207

(159) 16.5
Ø79.77

D1

A5

Version for high-viscosity liquids (HV)

DDI models A3 A4 B3 B4 C1 C4 D1 H2 H3 C1 C4 D1 H2 H3

222-60D 272 326 137 – 58 26 G 5/8” 252 153 90 39 G 1 ¼” 246 143

222-150D 315 372 137 139 90 39 G 1 ¼” 265 179 90 39 G 1 ¼” 265 179

Drilling scheme

Measurements

All measurements in mm !

Measurements
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DDI 222

Technical data

Input of the dosing capacity
Digital – by regulation of the dosing stroke speed 
adjustment range: from 0.125% to 100% of the maximum dosing capacity

Connections

Material of connection DDI model 222-60D (DN 8) DDI model 222-150D (DN 20)

PVC PVC hose 6/12 (pressure side) 
PE hose 9/12 (suction side)    *) 
or PVC tube 10/12 
or PE hose/2” (USA)

PVC hose 13/20  
PVC tube 20/25 
PVC hose 19/27 
PVC tube 3/4” NPT (USA)

PP PE hose 9/12    *)  
PP tube 12/16

PP tube 20/25

PVDF PTFE hose 9/12  
PVDF tube 12/16

PVDF tube 20/25

Stainless steel Stainless steel tube R 1/4” 
1/4” NPT  (USA)

Stainless steel tube R 3/4” 
3/4” NPT  (USA)

Accuracy Dosing flow < ± 1.5%, linearity < ± 1.5 %

Noise level 65 ± 5 dB (A), tested according to DIN 45635-01-KL3

Max. suction height 6 m Water Column      for liquids with viscosity similar to water

Max. viscosity (HV version) 
at operating temperature

DDI model
222-60D 
222-150D

Normal operation
200 mPa s 
500 mPa s

Slow Mode 1
1000 mPa s 
800 mPa s

Slow Mode 2
2600 mPa s 
2000 mPa s

Max. admission pressure 2 bar on the suction side

Min. backpressure 1 bar (pressure difference with the suction side)

Max. temperature
• max. ambient and operating temperature + 40° C
• storage temperature - 10° C up to + 50° C

Max. relative air humidity up to 92 %, no condensation

Motor, motor voltage AC 110 – 240 V ±10%, 50/60 Hz, power consumption 50 W (including all sensors)

Material of enclosure
Pump and electronics, PPE/PS 20% glass-fiber reinforced  
Option: flame-proof enclosure

Protection IP 65

Weight
DDI model 222-60D        PVC, PP, PVDF: 5 kg  /  stainless steel: 7 kg 
DDI model 222-150D      PVC, PP, PVDF: 7.5 kg / stainless steel: 12 kg

(*)  max. backpressure 9 bars

Technical data

Dosing head and valve versions

Material of Dosing head options

Special valves Integrated control

Dosing 
head

Valve 
body

Gasket Valve 
seat

Valve 
ball

Spring- 
loaded 

pressure 
valve

Valve sets  
for viscous  
liquids (**) 

DN 20

Dia-
phragm 
control

Flow  
Monitor

(***)

Diaphragm 
control +  

Flow  
Monitor

PVC PVC Viton Viton Glass –
PVC (*) PVC EPDM EPDM Stainl. steel

PP PP Viton Viton Glass –
PP PP EPDM EPDM PTFE –

PVDF PVDF PTFE PTFE PTFE –
Stainl. steel Stainl. steel Viton Stainl. steel Stainl. steel

Stainl. steel Stainl. steel PTFE Stainl. steel Stainl. steel

(*)  Valve version for caustic soda NaOH
(**)  suction side: valve with steel ball,  pressure side: spring-loaded valve with steel ball
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DDI 222

Options: Profibus, display
Please indicate when ordering the pump:

•  Profibus: Profibus® DP-VO  incl. GSD file and address decoder document

•  Display: on the side or on the back of the pump

Display DDI 222

Options / Electronics

Inputs and outputs

Inputs and outputs Pre-adjustment With software adjustable to Technical data

In-
put

Contact signal - - Load < 12 V, 5 mA,  
min. pulse lenght: 10 ms, min. pause time: 25 ms

Current signal 0(4) - 20 mA - - Load < 22 Ohm

Remote On/Off NO NC Load < 12 V, 5 mA

Tank empty signal NO NC Load < 12 V, 5 mA

Flow Monitor - - -

Diaphragm leakage signal - - -

Out-
put

Current signal 0(4) - 20 mA - - Load < 350 Ohm

Error signal NO NC ohmic load  <  50 V DC / 75 V AC, 0.5 A

Stroke signal or  
empty pre-alert

NO
NC, 
empty pre-alert

Contact time 200 ms/stroke 
ohmic load  <  50 V DC / 75 V AC, 0.5 A

Electronic functions and electronic data

• Continuous operation: Start/Stop, function check, dosing head deaeration
• Memory function saves up to 65 000 pulses
• Two-step tank empty signal: Reed contact for empty signal/pre-alert
•  Flow Monitor, as an option
• Diaphragm leakage control, as an option
• Stroke signal (pre-adjusted) or pre-alert (adjustable)
• Code protection against unauthorized access

• Calibrating function (on-site operating conditions)
• Pressure limitation
• Dosing quantity counter, with reset to 0
• Tamper-proof service hours counter
• Remote On/Off
• Profibus DP interface, as an option

Operating modes Input / Display

Manual operation Input / Display of the dosing capacity in l/h or gal/h        with calibrating function

Contact signal control
for smooth dosing

Input / Display of the 
dosing capacity in ml/contact 

DDI model V
min

 (ml) V
max

 (ml)

222-60D 0.111 22.2

222-150D 0.278 55.5

Current signal control 0(4)-20 mA 
with manual weighting function

Display of dosing capacity in l/h or gal/h
(weighting function for the manual assignment of the volume flow in proportion to the 
current signal values (current input / current output)

Batch dosing (contact signal/manual) Input / Display of the dosing capacity in l/h or gal/h  (per batch)

Batch dosing with timer function > Input / Display of the dosing flow (1 ml to 9999 l) 
> Input / Display of the dosing capacity (l/h or gal/h)
> Input starting time of first batch:    t1 = 1 min. up to max. 999 h  
> Input starting time of subsequent batches:   t2 = 1 min. up to max. 999 h 

Slow Mode (longer suction stroke) 
for dosing viscous liquids

Two-step reduction of the suction speed and the maximal dosing capacity 
down to 66% (Slow Mode 1) or 41% (Slow Mode 2)
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DDI 222

1

2

3

4

5

6

7

9

10

8

13

11
12

Flow scheme of a complete dosing installation

Accessories and fittings
(see separate Data Booklet Accessories)

1 Dosing tank 502
2 Electric agitator 509
3 Extraction device 521
4 Suction pulsation damper 516
5 Dosing pump DDI
6 Pressure relief valve 525
7 Pressure loading valve 525
8 Pulsation damper 517
9 Calibration tube
10 Injection unit 522
11 Deaeration and  drain valve
12 Check back valve
13 Filter

Accessories for electronics and Profibus

Signal transmission cable including circular connector
Please indicate the cable length: 2 or 5 m

Order Number

Straight plug Angled plug

for input: control contact or 0/4-20 mA current input and remote On/Off, 4-wire cable 321-205 321-204

for output: empty pre-alert or individual stroke signal and error signal, 4-wire cable 321-206 321-286

for output: current signal, 5-wire cable 321-215 321-271

Accessories Profibus DP Order Number

T-splitter with M 12 connection technology        One needed for evey pump! 321-225

Terminating resistor M 12   
Necessary for every pump connected at the last position in the bus system!

321-224

Spare parts sets
• Gaskets for dosing head, 1 dosing diaphragm
• Complete valves for 222-60D (plastic version)
• Inner valve parts for stainless steel version 

and for 222-150D (plastic version)

Valve material Order number 

for DN 8 :  
body / seat / gasket / ball

without DLS with DLS

PVC / Viton / Viton / glass 553-1684-01 553-1684-10

PVC / EPDM / EPDM / stainl. steel 553-1684-02 553-1684-12

PP / Viton / Viton / glass 553-1686-01 553-1686-10

PP / EPDM / EPDM / PTFE 553-1686-02 553-1686-12

PVDF / PTFE / PTFE / PTFE 553-1687-05 553-1687-15

Stainl. steel / PTFE / PTFE / st. steel 553-1685-05 553-1685-15

for DN 20:  
valve seat / gasket / ball

without DLS with DLS

for PVC 
and PP: 

Viton / Viton / glass 553-1688-01 553-1688-10

EPDM / EPDM / st. steel 553-1688-02 553-1688-12

for PVDF: PTFE / PTFE / PTFE 553-1691-05 553-1691-15

for st. steel: PTFE / PTFE / st. steel 553-1689-05 553-1689-15

Console
Description Order No.

Wall console for DDI model 222,  
PP, with fastening material

539-029

Accessories / Spare parts
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DDI 222Diagrams

Capacity diagram

Viscosity diagram

222-6
0

 D

222-150
 D

222-150 D
Normal  
mode

222-
60 D
Normal 
mode 

222-60 D
Slow Mode 2

222-150 D
Slow Mode 2

222-150 D
Slow  

Mode 1

Viscosity 
[cP or mPa/s]

222-60 D
Slow Mode 1

ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 538 of 2338



Being responsible is our foundation
Thinking ahead makes it possible

Innovation is the essence

Subject to change.91834793  0307
EN

15.820052  V3.0

 Grundfos Alldos 
Dosing & Disinfection

 ALLDOS Eichler GmbH 

 www.grundfosalldos.com

ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 539 of 2338



Fairfield WRP Alum Dosing System

9.2  Grundfos 517 Pulsation Dampener     

Refer to the following pages:

______________________________________________________________________________________ 
Revision: A File: 01175-01-OM 

 38 

ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 540 of 2338



Pump accessories

48

Pulsation dampers

Pulsation dampers
The damper is particularly suitable for long discharge 
tubes and/or small-diameter lines.

Installed in the discharge tube, the damper optimises 
dosing accuracy and protects pump and discharge line 
against pressure surges.

Depending on the system pressure, the installation of a 
counter-pressure valve after the damper may be 
required to optimise its function.

A special pulsation damper is available for suction 
lines.

Setting the pressure
Set the pressure in the pulsation damper by means of 
compressed air. The pressure must be the system 
pressure (p1) x 0.8.

The pressure on the liquid side of the pulsation damper 
should be 0 when the air side is filled with air. This 
applies both to the initial setting of the pressure as well 
as to later check-ups.

To facilitate the reading of the pulsation damper 
pressure, a pressure gauge can be fitted directly on the 
damper.

TM
03

 7
87

0 
50

06

Fig. 55 Pulsation dampers
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Pulsation dampers Pump accessories

Suction side pulsation dampers

TM
04

 1
45

6 
02

10

Fig. 56 Dimensions of suction side pulsation dampers: 
left: plastic 1 - 20 litres; centre: plastic 40 litres; right: stainless steel 1 - 40 litres
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Ø 14
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395 B

L

F

AA

D
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0

B
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A

TM
04

 1
44

1 
49

09

Fig. 57 Suction side pulsation damper, PVC, 
1 litre - 20 litres
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Pulsation dampers Pump accessories

Selection of suction side pulsation dampers

Note: Connectors may not be standard pump connector sizes.
1) ID = Internal Diameter, OD = Outside Diameter.
* Not suitable in every case, please check with calculation based on layout
** Stainless steel 1.4301, according to EN 10027-2

Vol.
[l] Suitable for *)

Material
P max 
[bar]

Connection 
(thread or 

flange) 
A

Connection
(tubing/pipe)

ID/OD1)

Dimensions [mm]
Product 
numberBody Seals B D E F L

1

DMI
DDI 209, DDI 222
DMX 221
DMX 226 40/-59/-65/-67-80/
95/-105/-120/-123/-130/-160/
-199/-210/-240/-250
DMH 251, 252, 253, 254
DMS
all DME except 375-10/940-4

PVC
FKM 2 G 1 12/16 mm, 16/20 mm 160 - - DN 10 388 91835549

(516-4133)

EPDM 2 G 1 12/16 mm, 16/20 mm 160 - - DN 10 388 96688101
(516-4132)

PVDF PTFE 6 G 3/4 14/16 mm 145 - - DN 10 524 96690350
(516-4011)

SS **) - 40 Rp 1/4” 159 - 155 R 1/4” 295 96688107
(516-513)

3

DMX 226 96/ 100/ 152/ 165/ 
193/ 200/ 321/ 330/ 385/ 400/ 
510/ 630/ 720
DMH 255
DME 375-10/940-4

PVC
FKM 2 G 1 1/2 20/25 mm, 25/32 mm 194 - - DN 10 643 96688102

(516-4232)

EPDM 2 G 1 1/2 20/25 mm, 25/32 mm 194 - - DN 10 643 96654767
(516-4231)

PVDF PTFE 6 G 3/4 14/16 mm 145 - - DN 10 1035 96688100
(516-4021)

SS **) - 40 Rp 3/4” 213 - 215 R 1/4” 375 96688108
(516-523)

5 DMH 257
PVC

FKM 2 G 2 1/4 32/40 mm, 40/50 mm 220 - - DN 10 900 96688103
(516-4332)

EPDM 2 G 2 1/4 32/40 mm, 40/50 mm 220 - - DN 10 900 96653755
(516-4331)

SS **) - 25 Rp 3/4” 248 170 245 R 1/4” 395 96688109
(516-533)

20 DMX 227 430/ 860/ 1120
and other dosing pumps

PP FKM 6

Flange 
DN 50 320 200 - DN 10 800 96688104

(516-464)
Flange 
DN 65 320 200 - DN 10 800 96688105

(516-4641)

SS **) - 6

Flange 
DN 50 363 273 255 R 1/4” 500 96688110

(516-554)
Flange 
DN 65 363 273 255 R 1/4” 500 95702959

(516-5541)

40 DMX 227 770/ 1520/ 2000
and other dosing pumps

PP FKM 4

Flange 
DN 50 450 270 930 DN 10 1060 96638463

(516-474)
Flange 
DN 65 450 270 930 DN 10 1060 96688106

(516-4741)

SS **) - 4

Flange 
DN 50 363 273 755 R 1/4” 1000 96688111

(516-564)
Flange 
DN 65 363 273 755 R 1/4” 1000 96688112

(516-5641)
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Pulsation dampers Pump accessories

Accessories for suction side pulsation dampers

Manual vaccum pump as suction aid

Aeration and drain valves

TM
04

 1
44

2 
49

09

Fig. 58 Pulsation damper, plastic, 1 - 20 litres with 
manual vacuum pump

Description Product number
Suction aid (manual vaccum pump with tube and 
3-way ball valve)

96653775
(523-018)

TM
04

 1
45

0 
02

10

Fig. 59 Aeration and drain valve

Description Connections
Materials Product 

numberBody Gaskets

Aeration and 
drain valve

DN 10 PVC FKM 96638467
(523-020)

DN 10 PVC EPDM 96693605
(523-021)

DN 10 PP FKM 96727337
(523-022)

DN 10 PVC EPDM 96727338
(523-023)

DN 10 PVDF FKM 96704688
(523-024)

ca. 165

DN 10DN 10
TM

04
 1

45
8 

02
10

Fig. 60 Pulsation damper 1 - 20 litres with manual 
vacuum pump and aeration and drain valve
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Pulsation dampers Pump accessories

Discharge side pulsation dampers without separating diaphragm

TM
04

 1
45

7 
02

10

Fig. 61 Dimensions of discharge side pulsation dampers without separating diaphragm: 
left: plastic 0.35 - 5.0 litres; centre: plastic 10 - 40 litres; right: stainless steel 0.35 - 40 litres
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Fig. 62 Discharge side pulsation damper, plastic, 
0.35 - 5.0 litres
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Pulsation dampers Pump accessories

Selection of discharge side pulsation dampers without separating diaphragm

Vol.
[l] Suitable for *)

Materials
P max
[bar]

Connect. 
thread or 

flange

Connection Dimensions [mm]
Product number

Body Seals
Tubing
ID/OD1)

Pipe
ID/OD1) A B C D E

0.35
DMI, DDI up to 6 l/h
DME 2-18
DMS 2-11/4-7

PVC
FKM 10 G 5/8 4/6 mm 202 47 127 - - 95700901 

(517-0611-10002)

EPDM 10 G 5/8 4/6 mm 202 47 127 - - 96688114
(517-0612-10001)

PP
FKM 10 G 5/8 4/6 mm 202 47 127 - - 96727147

(517-0641-10000)

EPDM 10 G 5/8 4/6 mm 202 47 127 - - 96727148
(517-0642-10000)

PVDF
FKM 10 G 5/8 4/6 mm 4/6 mm 202 47 127 - - 96727150

(517-0651-10001)

EPDM 10 G 5/8 4/6 mm 4/6 mm 202 47 127 - - 96727151
(517-0652-10000)

SS **) - 16 Rp 1/4” 215 50 - 83 85 96727145
(517-0623-10000)

1

DMI, DDI 209 above 6 l/h
DDI 60-10
DME 8-10/12-6/19-6/48-3/
60-10
DMS 8-5/12-3
DMX 221 4/ 7/ 8/ 9/ 14/ 16/ 
17/ 18/ 25/ 27/ 35/ 39
DMH 251 5/ 13/ 19/ 24
DMH 251 4,5/ 5/ 11/ 12/ 
17/ 18/ 21/ 23 p<10 bar
DMH 252 10/ 11/ 23/ 24/ 
36/ 37/ 45/ 46 p<5 bar
DMH 253 p<5 bar

PVC
FKM 10 G 1 1/4 6/12 mm 10/12 mm 351 60 260 - - 96688120

(517-0711-10000)

EPDM 10 G 1 1/4 6/12 mm 10/12 mm 351 60 260 - - 96688121
(517-0712-10001)

PP
FKM 10 G 1 1/4 12/16 mm 278 60 165 - - 96688123

(517-0741-10000)

EPDM 10 G 1 1/4 12/16 mm 278 60 165 - - 96688124
(517-0742-10000)

PVDF
FKM 10 G 1 1/4 14/16 mm 278 60 165 - - 96688125

(517-0751-10000)

EPDM 10 G 1 1/4 14/16 mm 278 60 165 - - 96619905
(517-0752-10000)

SS **) - 16 Rp 1/4” 277 65 - 110 125 96688122
(517-0723-10001)

3

DDI 150-4
DME 150-4
DMX 221 12/ 26/ 
50 p<3 bar
DMX 226 59/ 65/ 95/ 105/ 
120/ 130/ 199/ 210/ 240/ 
250 p<3 bar
DMH 251 4,5/ 5/ 11/ 12/ 
17/ 18/ 21/ 23 p>10 bar
DMH 252 p>5 bar
DMH 253 p>5 bar
DMH 254 p<3 bar

PVC
FKM 10 G 1 1/4 13/20 mm 20/25 mm 764 60 675 - - 96688126

(517-0811-10000)

EPDM 10 G 1 1/4 13/20 mm 20/25 mm 764 60 675 - - 96688127
(517-0812-10001)

PP
FKM 10 G 1 1/4 20/25 mm 655 60 565 - - 96688129

(517-0841-10001)

EPDM 10 G 1 1/4 20/25 mm 655 60 565 - - 96688130
(517-0842-10000)

PVDF
FKM 10 G 1 1/4 20/25 mm 655 60 565 - - 96688131

(517-0851-10000)

EPDM 10 G 1 1/4 20/25 mm 655 60 565 - - 96688132
(517-0852-10000)

SS **) 16 Rp 3/4” 355 87 - 150 160 96688128
(517-0823-10001)

5

DME 375-10
DMX 221 12/ 26/ 
50 p>3 bar
DMX 226 59/ 65/ 95/ 105/ 
120/ 130/ 199/ 210/ 240/ 
250 p>3 bar
DMX 226 96/ 100/ 152/ 
165/ 193/ 200/ 321/ 330/ 
385/ 400
DMH 254 3<p<5 bar
DMH 255 p<3 bar

PVC
FKM 10 G 1 1/4 13/20 mm 20/25 mm 841 70 750 - - 96688133

(517-0911-10000)

EPDM 10 G 1 1/4 13/20 mm 20/25 mm 841 70 750 - - 96654923
(517-0912-10000)

PP
FKM 10 G 1 1/4 20/25 mm 700 70 608 - - 96688135

(517-0941-10000)

EPDM 10 G 1 1/4 20/25 mm 700 70 608 - - 96688136
(517-0942-10000)

PVDF
FKM 10 G 1 1/4 20/25 mm 700 70 608 - - 96688137

(517-0951-10000)

EPDM 10 G 1 1/4 20/25 mm 700 70 608 - - 96688138
(517-0952-10000)

SS **) 16 Rp 3/4” 345 100 - 170 190 96688134
(517-0923-10000)
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Pulsation dampers Pump accessories

1) ID = Internal Diameter, OD = Outside Diameter.
* Not suitable in every case, please check with calculation based on layout.
** Body: stainless steel 1.4301, connections: stainless steel 1.4571, according to EN 10027-2

10

DME 940-4
DMX 226 510/ 630/ 720
DMH 254 102/ 143/ 175/ 
202/ 276
p>5 bar
DMH 254 97/ 136/ 166/ 
213/ 291 5<p<10 bar
DMH 255 5<p<10 bar

PVC
FKM 10 Flange

DN 32 32/40 mm 829 95 610 - - 96688139
(517-1011-10000)

EPDM 10 Flange
DN 32 32/40 mm 829 95 610 - - 96688140

(517-1012-10000)

PP
FKM 10 Flange

DN 32 32/40 mm 829 95 605 - - 96688142
(517-1041-10000)

EPDM 10 Flange
DN 32 32/40 mm 829 95 605 - - 96688143

(517-1042-10000)

PVDF
FKM 10 Flange

DN 32 32/40 mm 829 95 605 - - 96688144
(517-1051-10000)

EPDM 10 Flange
DN 32 32/40 mm 829 95 605 - - 96688145

(517-1052-10000)

SS **) 16 Flange
DN 32 633 100 - 170 460 96688141

(517-1024-10000)

20 DMX 227 430/ 860/ 1120
DMH 257

PP

FKM 6

Flange
DN 50 50/63 mm 1056 108 812 - - 96688146

(517-1141-10000)
Flange
DN 65 65/75 mm 1056 108 812 - - 96688149

(517-1341-10000)

EPDM 6

Flange
DN 50 50/63 mm 1056 108 812 - - 96688147

(517-1142-10001)
Flange
DN 65 65/75 mm 1056 108 812 - - 96688150

(517-1342-10000)

SS **) 6

Flange
DN 50 525 150 - 270 310 96639884

(517-1124-10001)
Flange
DN 65 525 150 - 254 310 96688148

(517-1324-10000)

40 DMX 227 770/ 1520/ 2000
PP

FKM 4 Flange
DN 65 65/75 mm 896 166 662 - - 96638405

(517-1441-10001)

EPDM 4 Flange
DN 65 65/75 mm 896 166 662 - - 96688152

(517-1442-10000)

SS **) 4 Flange
DN 65 935 150 - 254 720 96688151

(517-1424-10001)

Vol.
[l] Suitable for *)

Materials
P max
[bar]

Connect. 
thread or 

flange

Connection Dimensions [mm]
Product number

Body Seals
Tubing
ID/OD1)

Pipe
ID/OD1) A B C D E
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Pulsation dampers Pump accessories

Options for discharge side pulsation dampers without separating diaphragm
Pressure gauge for discharge side pulsation 
dampers
• Pressure gauges for pulsation dampers are 

available on request together with the respective 
pulsation damper.

* Pressure gauges for plastic pulsation dampers are equipped with 
diaphragm pressure transducers.

** Stainless steel 1.4571, according to EN 10027-2
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Fig. 63 Pressure gauge for discharge side pulsation 
dampers, stainless steel

Fig. 64 Pressure gauge for discharge side pulsation 
dampers, PVC and PP

105 105

22
0

120

25
0

Description Material Gaskets Pressure 
rating

Pressure gauge for 
discharge side 

pulsation damper

PVC *) FKM PN 10
PVC *) EPDM PN 10
SS **) PTFE PN 16
SS **) PTFE PN 40
PP *) FKM PN 10
PP *) EPDM PN 10

PVDF *) FKM PN 10
PVDF *) EPDM PN 10
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Pulsation dampers Pump accessories

Discharge side pulsation dampers with separating diaphragm

Selection of discharge side pulsation dampers with separating diaphragm, DN 8

1)  ID = Internal Diameter, OD = Outside Diameter.
* Not suitable in every case, please check with calculation based on layout.
** Stainless steel 1.4404, according to EN 10027-2

Options
• Basic type without connections and mounting 

material
• different connection

• different pre-charge pressure
• with included pressure gauge.
All options are available on request.
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45
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Fig. 65 Discharge side pulsation damper with 
separating diaphragm with pressure gauge
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Fig. 66 Discharge side pulsation dampers

Vol.
[l] Suitable for *)

Material
P max
[bar]

Connection Dimensions [mm]

Product number
Body

Dia-
phragm 
(seals)

G (ext.) R (int.)
Tubing
ID/OD1)

Pipe
ID/OD1) or 

thread
A B D E

0.07

DMI, DDI 209 up to 6 l/h
DME 2-18
DMS 2-11/4-7
DMH 280 up to 180 bar

PVC
FKM 10 G 5/8 G 3/8 4/6 mm

6/12 mm 10/12 mm 123 120 60 58 96688153
(517-2111-10002)

EPDM 10 G 5/8 G 3/8 4/6 mm
6/12 mm 10/12 mm 123 120 60 58 96688154

(517-2112-10001)

SS **)
FKM 200 G 5/8 G 3/8 Rp 1/4” 118 136 55 53 96688155

(517-2121-10000)

EPDM 200 G 5/8 G 3/8 Rp 1/4” 118 136 55 53 96688156
(517-2122-10000)

PP
FKM 10 G 5/8 G 3/8 12/16 mm 123 120 60 58 96688157

(517-2141-10000)

EPDM 10 G 5/8 G 3/8 12/16 mm 123 120 60 58 96688158
(517-2142-10000)

0.15

DME 8-10/12-6/19-6/48-3
DMS 8-5/12-3
DMI, DDI 209 above 6 l/h
DMX 221 4/ 7/ 8/ 9/ 14/ 
16/ 18/ 27/ 35
DMX 221 12/ 26/ 50 up to 
3 bar
DMH 251/ 252/ 281/ 283
DMH 287/ 288 up to 180 
bar

PVC
FKM 10 G 5/8 G 1/2 4/6 mm

6/12 mm 10/12 mm 160 120 80 67 96697351
(517-2211-10000)

EPDM 10 G 5/8 G 1/2 4/6 mm
6/12 mm 10/12 mm 160 120 80 67 96688159

(517-2212-10000)

SS **)
FKM 180 G 5/8 G 1/2 Rp 1/4” 143 136 70 64 96688161

(517-2221-10002)

EPDM 180 G 5/8 G 1/2 Rp 1/4” 143 136 70 64 96688163
(517-2222-10002)

PP
FKM 10 G 5/8 G 1/2 12/16 mm 160 120 80 67 96688164

(517-2241-10000)

EPDM 10 G 5/8 G 1/2 12/16 mm 160 120 80 67 96688165
(517-2242-10000)

PVDF PTFE 20 G 5/8 G 1/2 14/16 mm 206 136 64 58 96688166
(517-2253-10000)
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Pulsation dampers Pump accessories

Selection of discharge side pulsation dampers with separating diaphragm, DN 20

1)  ID = Internal Diameter, OD = Outside Diameter.
* Not suitable in every case, please check with calculation based on layout.
** Stainless steel 1.4404, according to EN 10027-2

Options
• Basic type without connections and mounting 

material
• different connection
• different pre-charge pressure
• with included pressure gauge.
All options are available on request.

Vol.
[l] Suitable for *)

Material
P max
[bar]

Connections Dimensions [mm]

Product number
Body

Dia-
phragm 
(seals)

G (ext.) R (int.)
Tubing
ID/OD1)

Pipe
ID/OD1) or 

thread
A B D E

0.35
(PVDF: 

0.3)

DDI 60-10 / 150-4
DME 60-10 / 150-4
DMX 221 17/ 25/ 39/ 60/ 
75/ 115
DMX 221 12/ 26/ 50 
above 3 bar
DMX 226 40/ 67/ 80/ 
123/ 160
DMH 253/ 285/ 286

PVC
FKM 10 G 1 1/4 G 3/4 13/20 mm 198 120 90 71 96688167

(517-2311-10002)

EPDM 10 G 1 1/4 G 3/4 13/20 mm 20/25 mm 198 120 90 71 96688168
(517-2312-10000)

SS **)
FKM 130 G 1 1/4 G 1/2 Rp 3/4” 192 136 80 67 96688169

(517-2321-10000)

EPDM 130 G 1 1/4 G 1/2 Rp 3/4” 192 136 80 67 96688171
(517-2322-10000)

PP
FKM 10 G 1 1/4 G 3/4 20/25 mm 198 120 90 71 96688172

(517-2341-10000)

EPDM 10 G 1 1/4 G 3/4 20/25 mm 198 120 90 71 96688173
(517-2342-10000)

PVDF PTFE 20 G 1 1/4 G 1/2 20/25 mm 270 136 78 67 96688175
(517-2353-10000)

0.65
(PVDF: 

0.7)

DME 375-10
all DMX 226 except: 40/ 

67/ 80/ 123/ 160
DMH 254

DMH 255 up to 5 bar

PVC
FKM 10 G 1 1/4 G 3/4 13/20 mm 20/25 mm 258 120 100 78 96688176

(517-2411-10002)

EPDM 10 G 1 1/4 G 3/4 13/20 mm 20/25 mm 258 120 100 78 96688177
(517-2412-10002)

SS **)
FKM 50 G 1 1/4 G 3/4 Rp 3/4” 233 136 90 67 96688179

(517-2421-10000)

EPDM 50 G 1 1/4 G 3/4 Rp 3/4” 233 136 90 67 96688181
(517-2422-10000)

PP
FKM 10 G 1 1/4 G 3/4 20/25 mm 258 120 100 78 96688183

(517-2441-10000)

EPDM 10 G 1 1/4 G 3/4 20/25 mm 258 120 100 78 96688184
(517-2442-10000)

PVDF PTFE 20 G 1 1/4 G 3/4 20/25 mm 253 136 98 78 96688185
(517-2453-10004)

1.4 DME 940-4
DMH 255 above 5 bar

PVC
FKM 10 G 1 1/4 G 1 13/20 mm 20/25 mm 323 120 130 92 96688186

(517-2511-10000)

EPDM 10 G 1 1/4 G 1 13/20 mm 20/25 mm 323 120 130 92 96688187
(517-2512-10000)

SS **)
FKM 40 G 1 1/4 G 3/4 Rp 3/4” 273 136 110 78 96688188

(517-2521-10000)

EPDM 40 G 1 1/4 G 3/4 Rp 3/4” 273 136 110 78 96688189
(517-2522-10000)

PP
FKM 10 G 1 1/4 G 1 20/25 mm 323 120 130 92 96688190

(517-2541-10000)

EPDM 10 G 1 1/4 G 1 20/25 mm 323 120 130 92 96688191
(517-2542-10000)

PVDF PTFE 20 G 1 1/4 G 3/4 20/25 mm 323 136 112 84 96736538
(517-2553-10002)
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Pulsation dampers Pump accessories

Selection of discharge side pulsation dampers with separating diaphragm, DN 32 and DN 65

1)  ID = Internal Diameter, OD = Outside Diameter.
* Not suitable in every case, please check with calculation based on layout.
** Stainless steel 1.4404, according to EN 10027-2

Options
• Basic type without connections and mounting 

material
• different connection
• different pre-charge pressure
• with included pressure gauge.
All options are available on request.

Vol.
[l] Suitable for *) Nominal 

width

Material
P max
[bar]

Connection Dimensions [mm]

Product number
Body

Dia-
phragm 
(seals)

G (ext.) R (int.)
Pipe

ID/OD1) or 
thread

A B D E

2.6 DMH 257 DN 32

PVC
FKM 10 G 2 G 1 32/40 mm 362 120 160 107 96688192

(517-2611-10000)

EPDM 10 G 2 G 1 32/40 mm 362 120 160 107 96688193
(517-2612-10000)

SS **)
FKM 30 G 2 G 1 Rp 1 1/4” 332 136 140 90 96688194

(517-2621-10000)

EPDM 30 G 2 G 1 Rp 1 1/4” 332 136 140 90 96688195
(517-2622-10000)

PP
FKM 10 G 2 G 1 32/40 mm 362 120 160 107 96688196

(517-2641-10000)

EPDM 10 G 2 G 1 32/40 mm 362 120 160 107 96688197
(517-2642-10000)

PVDF PTFE 20 G 2 G 1 32/40 mm 357 136 158 107 96727195
(517-2653-10002)

5.6 DMX 227 DN 32

PVC
FKM 10 G 2 G 1 1/2 32/40 mm 495 120 198 127 96688198

(517-2711-10001)

EPDM 10 G 2 G 1 1/2 32/40 mm 495 120 198 127 96688199
(517-2712-10000)

SS **)
FKM 40 G 2 G 1 1/2 Rp 1 1/4” 451 136 170 127 96688200

(517-2721-10000)

EPDM 40 G 2 G 1 1/2 Rp 1 1/4” 451 136 170 127 96688201
(517-2722-10000)

PP
FKM 10 G 2 G 1 1/2 32/40 mm 495 120 198 127 96688202

(517-2741-10001)

EPDM 10 G 2 G 1 1/2 32/40 mm 495 120 198 127 96688203
(517-2742-10001)

PVDF PTFE 20 G 2 G 1 32/40 mm 527 136 158 107 96688204
(517-2753-10000)

9.5
Duplex versions of 
DMX 227 and DMH 
257

DN 65

PVC
FKM 10 G 2 G 2 65/75 mm 560 120 250 133 96688205

(517-2811-10001)

EPDM 10 G 2 G 2 65/75 mm 560 120 250 133 96688206
(517-2812-10001)

SS **)
FKM 30 Flange G 2 502 136 220 111/

119
95702090
(517-2821)

EPDM 30 Flange G 2 502 136 220 111/
119

95702091
(517-2822)

PP
FKM 10 Flange G 2 560 120 250 133 95702092

(517-2841)

EPDM 10 Flange G 2 560 120 250 133 95702093
(517-2842)

PVDF PTFE 20 Flange G 1 1/4 525 136 212 111/
113

95702094
(517-2853)
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Pulsation dampers Pump accessories

Accessories for discharge side pulsation dampers

Aeration and drain valves
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Fig. 67 Flow scheme of a discharge side pulsation damper with separation diaphragm

cross piece

pressure 
loading 
valve

TM
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0 
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Fig. 68 Aeration and drain valve

Description Connections
Materials Product 

numberBody Gaskets

Aeration and 
drain valve

DN 10 PVC FKM 96638467
(523-020)

DN 10 PVC EPDM 96693605
(523-021)

DN 10 PP FKM 96727337
(523-022)

DN 10 PVC EPDM 96727338
(523-023)

DN 10 PVDF FKM 96704688
(523-024)

ca. 165

DN 10DN 10

pulsation damper

drain valve

pressure 
relief 
valve
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Pulsation dampers Pump accessories

Cross pieces

* at 20°C
** use the DN 8 reducing piece supplied

The pulsation damper is connected to D1.

Other cross pieces on request.
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Fig. 69 Cross pieces DN 8, DN 10 and DN 20

L1

L2

L3

D1

D2

D2

D3
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Fig. 70 Cross pieces DN 32 and DN 50

L3

L2

L1

D1

D2

D2

D3

Material PN *) 
[bar]

Connections Dimensions [mm] Product 
numberD1 D2 D3 D4 L1 L2 L3 L4

PVC 10 DN 20 (G 1 1/4) DN 8 **) (G 5/8) DN 8 (G 5/8) DN 10 (G 3/4) 55 73 73 77 96699618
(523-6001)

PVC 10 DN 20 (G 1 1/4) DN 20 (G 1 1/4) DN 20 (G 1 1/4) DN 10 (G 3/4) 55 55 55 77 96694022
(523-6002)

PP 10 DN 20 (G 1 1/4) DN 20 (G 1 1/4) DN 20 (G 1 1/4) DN 10 (G 3/4) 62 62 55 77 96727346
(523-6003)

PP 10 DN 20 (G 1 1/4) DN 10 (G 3/4) DN 10 (G 3/4) DN 10 (G 3/4) 62 62 61 55 96727347
(523-6004)

PVDF 10 DN 20 (G 1 1/4) DN 10 (G 3/4) DN 10 (G 3/4) DN 10 (G 3/4) 62 62 55 55 96727348
(523-6005)

PVDF 10 DN 20 (G 1 1/4) DN 20 (G 1 1/4) DN 20 (G 1 1/4) DN 10 (G 3/4) 62 62 61 55 96727349
(523-6006)

PVC 10 Flange DN 32 Flange DN 32 Flange DN 32 DN 20 (G 1 1/4) 85 85 125 83 96699615
(523-6007)

PVC 10 Flange DN 50 Flange DN 50 Flange DN 50 DN 20 (G 1 1/4) 113 113 115 139 96727350
(523-6008)

PVC 10 DN 4 (G 5/8) DN 4 (G 5/8) DN 4 (G 5/8) DN 4 (G 5/8) 66 73 73 77 96727351
(523-6063)

PP 10 DN 4 (G 5/8) DN 4 (G 5/8) DN 4 (G 5/8) DN 4 (G 5/8) 73 66 45 53 96727352
(523-6064)
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Pulsation dampers Pump accessories

Filling devices
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Fig. 71 Filling device
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Fig. 72 Adapter for filling valve

Description Order Number
Adapter for filling valve (tyre valve) for pulsation 
dampers up to 8 bar, for use in conjunction with 
compressed-air filling device or pressure gauge

96727332
(523-013)

Compressed-air filling device for plastic pulsation 
dampers, for an existing compressed-air plant, 
control lever, pressure gauge and tube with filling 
valve, for use in conjunction with adapter

96727335
(523-016)

Compressed-air filling device for plastic pulsation 
dampers, with 6-litre compressed-air cylinder, 
control lever, pressure gauge and tube with filling 
valve, for use in conjunction with adapter

96699614
(523-017)

Filling device for plastic or stainless-steel pulsation 
dampers, with pressure gauge, up to 25 bar, 
compressed-air filled via G 1/4 connection

96727342
(523-030)

Filling device for stainless-steel pulsation dampers, 
with pressure gauge, up to 60 bar, compressed-air 
filled via G 1/4 connection

96727343
(523-031)

Filling device for stainless-steel pulsation dampers, 
with pressure gauge, up to 160 bar, compressed-air 
filled via G 1/4 connection

96727344
(523-032)

Filling device for stainless-steel pulsation dampers, 
with pressure gauge, up to 250 bar, compressed-air 
filled via G 1/4 connection

96727345
(523-033)

13
6

25

G 1/4 

38

Vg8

ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 554 of 2338



Fairfield WRP Alum Dosing System

9.3  Grundfos 525 Pressure Loading Valve     

Refer to the following pages:

______________________________________________________________________________________ 
Revision: A File: 01175-01-OM 

 39 
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Fairfield WRP Alum Dosing System

9.4  Grundfos 525 Pressure Relief Valve     

Refer to the following pages:

______________________________________________________________________________________ 
Revision: A File: 01175-01-OM 
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Fairfield WRP Alum Dosing System

9.5  Grundfos 501 Calibration Cylinder     

Refer to the following pages:

______________________________________________________________________________________ 
Revision: A File: 01175-01-OM 
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Product Information                                    
Calibration Cylinders Series 501

+ + + + + Grundfos Alldos 501 clear PVC Calibration cylinders + + + + +
+ + + + Large range of sizes + + + + Solid Grey uPVC ends + + + +
+ + + + + Full scale calibration in easy to read increments + + + + +
+ + + + + Easy to install BSP threaded socket connections + + + + +
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Grundfos Alldos calibration cylinders are designed to 
make calibration of chemical metering pumps simple.
When installed in the flooded suction line of a metering 
pump, calibrating the pump can be completed on-line 
with minimal effort. This is the most accurate method of 
calibration as a working system is the only true way to 
gauge the output of a pump. 
Grundfos Alldos calibration cylinders are manufactured 
from schedule 40 clear uPVC water pipe and are 
calibrated using the mean average internal dimensions 
of the pipe standards tolerance guide. The cylinders 
are scaled with zero at the top so that the volume used 
is shown at the completion of a calibration run. 
A calibration cylinder should be sized to allow the 
pump calibration trial to be carried out in one minute. 
Whilst Clear and Grey uPVC have very good chemical 
resistance to most chemicals, users should determine
that the chemical resistance of these materials is
suitable for their application before purchasing a 
cylinder.

Installation of calibration cylinders.
Install the calibration cylinder on the suction line of a 
dosing pump. The suction line should be flooded from
the bulk storage tank so that it fills the cylinder from the 
tank contents. For installations where the pump is 
mounted higher than the chemical storage, the 
calibration cylinder can either be manually filled or by 
the dosing pump through back flow plumbing.
The calibration cylinder must be installed with an 
isolating ball valve at the bottom connection and the 
suction line (from the tank to the pump) must also have 
an isolation valve fitted at the tank outlet.
The top connection must have a vent line installed, 
which should run back to the top of the storage tank or 
at least be higher than the bulk storage container. This 

vent line should be large enough so as not to cause a 
vacuum in the calibration cylinder during calibration.
To fill the calibration cylinder open the bottom ball 
valve and the tank isolation valve.
Start the metering pump and allow sufficient time for 
the pump head pressure to find its normal working 
pressure. 
With the pump running, close the tank isolation valve 
and when the liquid level in the calibration cylinder hits 
the zero mark start to time the calibration. Stop the 
pump at one minute and determine the amount of 
chemical drawn from the calibration cylinder.
Use the formula Volume used (ml) x 60 min = L/hr.

1000
Alternatively time a set volume (e.g. 200ml) and use 
the formula, Vol (ml) x 3.6 = L/hr.

       T, (sec)
Adjust the pump stroke length control or speed and 
repeat the calibration until the desired output is 
achieved.
When the correct calibration is completed you can 
either draw down the calibration cylinder until empty 
and close the bottom valve or use the cylinder and vent 
line as a guide to the bulk storage tank level.
Alternatively you can install another ball valve on the 
top connection of the cylinder. This remains open 
during calibration. When the calibration is complete 
pump down the cylinder until it is half empty then close 
the top valve and leave the bottom valve open. The 
calibration cylinder then becomes a very effective 
suction pulsation damper and also a gas bubble 
collection chamber for gaseous liquids like Sodium 
Hypochlorite.

Code Size (ml) Dimension L x Dia. Connection Thread
501-00050-1A 50 310 x 21.4 ½”BSP
501-00100-1A 100 600 x 21.4 ½”BSP
501-00200-1A 200 1140 x 21.4 ½”BSP
501-00500-1A 500 290 x 60.3 ½”BSP
501-01000-1A 1000 540 x 60.3 ½”BSP
501-02000-1A 2000 530 x 88.7 ¾”BSP
501-05000-1A 5000 1150 x 88.7 ¾”BSP
501-10000-1A 10,000 630 x 168 1¼”BSP
501-20000-1A 20,000 1200 x 168 1¼”BSP

501EN03/06

Grundfos Alldos Dosing and Disinfection
ALLDOS Oceania Pty Ltd
P.O. Box 6087 Unit 3/74 Murdoch Circuit
Acacia Ridge 4110 QLD Acacia Ridge 4110 QLD
Australia Australia
Ph:   +61 (0)7 3712 6888                E-mail: alldos.au@alldos.com
Fax: +61 (0)7 3272 5188 ABN: 53 106 582 665 
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Fairfield WRP Alum Dosing System

9.6  Georg Fischer TP Ball Valves     

Refer to the following pages:
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Revision: A File: 01175-01-OM 

 42 

ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 564 of 2338



 
 

  

 
 
 
 
 
 
 

 
 
 
 

 

                                     Valve Range – 2006

ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 565 of 2338



4

UH-PVC

KTW (BGes.BI.Jg.1977, 1.U. 2.Mitt.ff) rilasciato 01-1999 da TZW Karlsruhe

MAIRIE de Paris centre de recherche et de contrôle des eaux (DGS/VS4/N°94/9 du 25/194 e DGS/VS4/N°96/155 1-3-96)

Certifications for drinking water •

Our fittings comply with UNI EN ISO 9001:2000 requirements

WRAS approved product

VALVES

16
16
16
16
16
16
16

16
16
16
16
16
16
16

1991Dal

VSA.22 I D 16 ÷ 63
VSA.22 F G 3/8” ÷ 2”
VSA.18 I D 16÷ 63
VSA.18 F G 3/8” ÷ 2”
VSA.21 I D 16 ÷ 63
VSA.21 F G 3/8” ÷ 2”
VSA.11 I D 16 ÷ 63

VSA.11 F G 3/8” ÷ 2”
VSI.12 F G 3/8” ÷ 2”
VSI.13 F G 3/8” ÷ 2”
VSK.22 I D 16 ÷ 63
VSK.22 F G 3/8” ÷ 2”
VSK.18 I D 16÷ 63
VSK.18 F G 3/8” ÷ 2”

VALVOLE PNVALVOLE PN
VALVES NPVALVES NP

Since
Dal

REGISTRO ITALIANO NAVALE
DICHIARAZIONE N. MAC/47901/1T0/01

Q@MHR@PMN-ÈÈ]OHDEÀLHNKNCHWEQJNE G@JK^WEMHE N° 50.P@.01.224.O.002430.03.03 NR 13.03.2003.C.

mm

Certificate No.

Valves

12735/AO BV
File No. ACM 135/2033/001
Product code: 2080H

ModelDiameter

16 ÷ 110
75 ÷ 225
16 ÷ 90

VSK, VSA
VFK, VFA
VRK, VRO, VRV, VRF

Ball valve VS
Butterfly valve VF
Check valve VR
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11

UH-PVC

CHARGE LOSS

Single and Double Union Ball Valve - compact type - characterized by
optimal handling, full flow, axial pipe load block with microadjustement
of ball seat. Moreover in closed position the pipeline can be discon-
nected downstream from the valve.
Our valve can be used mainly for: water treatment, swimming pool,
water systems, foodstuffs and drinking water pipeline systems, low ag-
gressive chemical liquids, etc.

GENERAL CHARACTERISTICS
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225

199

170

142
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°C

B
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S
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MAX WORKING PRESSURE

With water at 20°C and the valve in open positionPressure temperature rating for water an harmless liquid.

Max torque at max working pressure.

The a. m. technical information should be used as a guide. Please consult our Technical dpt for specific queries.

D G Nm
16-20 3/8”-1/2” 0,7

25 3/4” 2
32 1” 3,5
40 1 1/4 7
50 1 1/2 9
63 2” 13
75 2 1/2 24
90 3” 30
110 4” 48

TORQUE

 INSTALLATION AND USE

When glueing the end connector of the pipe, care must be taken to pre-
vent the glue or solvent from coming in contact with the valve seats or
ball.
Threaded ends should not be connected with cone-shaped male threads
and the use of hemp or similar materials should be carefully avoided.
A special attention should be paid to the correct line-up of the installation
and to the pipe length using Z distance. Tighten the union nut handtight
only. The use of wrench is not allowed. It is important that the unions are
not used to pull the system together. If there is any leakage from the
union nuts, please check the correct line-up of the system and the pipe
length. An excessive tightening of the unions could finally break them.
Before the valve is cycled, all dirt, sand or other material should be flushed
from the system. This is to prevent scarring of the ball and/or seats.
It is important to avoid rapid closures/opening of the valve to eliminate
the possibility of water hammer causing damage to the pipeline.
It is necessary that all installation and maintenance personnel become
familiar with the proper solvent cement and thead joining procedure.

SAFEBLOCK WATER BALL VALVES

D 16 - D 63

D 75 - D 110
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12

UH-PVC

DISASSEMBLING AND REASSEMBLING
IN CASE OF MAINTENANCE

VALVE COMPONENTS

DOUBLE UNION VSA.22. ...
Screwing the union nut 1 it is possible to take out radially from the system
the whole body of the valve.
To reach the internal parts of the valve act as follows:
1- Set the valve on open position.
2- Withdraw the handle 7 from control stem 6.
3- Screw the support 3 of the body 5 using the two teeth (Y) of the

handle 7 screwing operation should be done counter-clockwise .
4- After having screwed the support 3 and taken out the O-ring B

which was inside 5, it is possible to reach all the internal parts of
the valve to check the O-rings and in case substitute them.
- to disassemble the ball 4-9 turn it using the control stem 6
settin it in closing position to withdraw the baionet coupling thruogh
the control stem 6;
- to disassemble the control stem 6 of the body 5 push it
downwards as far as its complete outcome.

To assemble the valve act in the opposite way being careful to set the O-
ring properly and greased it with silicon grease. Screw hreaded support
3 straight to the hand taking care not to block the ball 4-9.

PVC: Polyvinyl chloride
EPDM: Ethylene-propylene (DUTRAL®)
PTFE+PE: Polytetra+fluoroethylene+polyethylene
POM: Polyacetale (DERLIN®)

Pos Components n° Material
VSA22 VSA18 VSA18P

1 Union nut 2 1 1 PVC
2 End connector 2 1 1 PVC
3 Adjustable support 1 1 1 PVC
4 Ball DN>40 a <100 1 - 1 PVC
5 Body 1 - 1 PVC
6 Stem 1 1 1 PVC
7 Handle 1 1 1 PVC
8 Single union body - 1 - PVC
9 Ball DN>10 a <32 1 - - PVC
9 Ball - 1 - PVC

10 Packing presser bush - - 1 PVC
11 Clip ring - - 1 POM
12 Quick joint nut - - 1 PVC

A O-ring body 2 1 1 EPDM
B O-ring support 1 1 1 EPDM
C Ball sea 2 2 1 PTFE+PE
D O-ring stem 2 2 2 EPDM
E Quick joint O-ring - - 1 EPDM

SAFEBLOCK WATER BALL VALVES

VSA22I
VSA22F

VSA18P

VSA18F

VSA18I
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13

UH-PVC

VSA.22F

VSA.22F.160    $16.70
VSA.22F.200    $16.70
VSA.22F.250    $18.50
VSA.22F.320    $25.90
VSA.22F.400    $32.50
VSA.22F.500    $38.90
VSA.22F.630    $60.40
VSA.22F.750    $183.50
VSA.22F.900    $248.00
VSA.22F.910    $316.50

3/8"
1/2"
3/4"
1"

11/4"
11/2"
 2"

21/2"
3"
4"

EPDM

150 M
150 M
100 M

60 M
18 P
24 M
16 M
8 M
5 M
2 M

G Code         List Box Bag

Double union safeblock
B.S.P. F/F threaded

SAFEBLOCK WATER BALL VALVES

50
50
59
68
80
94

115
145
168
210

16
16
16
16
16
16
16
10
10
10

14
16
19
22
26
31
38
44
51
61

48
48
53
58
68
78
93

118
140
160

76
80
91

102
120
140
169
206
242
282

130
130
205
300
430
655

1.120
2.045
3.250
5.820

G DN A H M S X PN a 20° L1 Z L2 Weight
bar g

42
42
48
54
62
72
86

110
128
150

3/8"
1/2"
3/4"
1"

11/4"
11/2"
 2"

21/2"
3"
4"

Standards: UNI ISO 228/1, UNI 8471, DIN 2999,
BS21

40
40
45
51
59
70
84

103
120
141

53
53
60
67
79
90

107
129
143
169

19
19
19
21
25
27
29
32
36
43

3/8"
1/2"
3/4"
1"

11/4"
11/2"
 2"

21/2"
3"
4"

-
-
-
-
-
-
-
-
-
-

VSA.22L

VSA.22L.160         $15.50
VSA.22L.200         $15.50
VSA.22L.250         $16.70
VSA.22L.320         $24.40
VSA.22L.400         $30.30
VSA.22L.500         $35.70
VSA.22L.630         $57.30
VSA.22I.750         POA
VSA.22L.900         $233.00
VSA.22L.910         $302.00

EPDM

150 M
150 M
100 M
60 M
18 P
24 M
13 M
8 M
5 M
2 M

L Code       List Box Bag

50
50
59
68
80
94

115
145
168
210

16
16
16
16
16
16
16
10
10
10

14
16
19
22
26
31
38
44
51
61

48
48
53
58
68
78
93

118
140
160

76
80
91

102
120
140
169
206
242
282

130
130
205
300
435
670

1.125
2.090
3.310
5.925

L A H M S X PN a 20° H1 Z H2 Weight
bar g

42
42
48
54
62
72
86

110
128
150

3/8"
1/2"
3/4"
1"

11/4"
11/2"
 2"

21/2"
3"
4"

Solvent cement
double union B.S. F/F
safeblock valve

Standards: ISO 727, EN 1452,
DIN 8063, NF T54-028, BS 4346/1

3/8"
1/2"
3/4"
1"

11/4"
11/2"
 2"

21/2"
3"
4"

40
40
45
51
59
70
84

103
120
141

53
53
60
67
79
90

107
129
143
169

19
19
19
21
25
27
29
32
36
43

-
-
-
-
-
-
-
-
-
-

VSA.18L

VSA.18L.160    $12.09
VSA.18L.200    $12.09
VSA.18L.250    $13.62
VSA.18L.320    $15.26
VSA.18L.400    $21.73
VSA.18L.500    $29.44
VSA.18L.630    $49.94
VSA.18I.750 POA
VSA.18L.900    $130.01
VSA.18L.910    $238.41

EPDM

180 M
180 M
120 M
75 M
24 P
30 M
16 M
8 M
5 M
2 M

L Code       List Box Bag

50
50
59
68
80
94

115
145
168
210

16
16
16
16
16
16
16
10
10
10

14
16
19
22
26
31
38
44
51
61

48
48
53
58
68
78
93

118
140
160

76
80
91

102
120
140
169
206
242
282

100
100
160
230
340
525
890

1.620
2.450
4.100S

L A H M S X PN a 20° H1 Z H2 Weight
bar g

42
42
48
54
62
72
86

110
128
150

Standards: ISO 727, EN 1452,
DIN 8063, NF T54-028,
BS 4346/1

Solvent cement
single union B.S.
safeblock F/F valve

3/8"
1/2"
3/4"
1"

11/4"
11/2"
 2"

21/2"
3"
4"

3/8"
1/2"
3/4"
1"

11/4"
11/2"
 2"

21/2"
3"
4"

40
40
45
51
59
70
84

103
120
141

53
53
60
67
79
90

107
129
143
169

19
19
19
21
25
27
29
32
36
43

-
-
-
-
-
-
-
-
-
-

21/2" and 5” dimensions are equal to 75mm and 140mm the code is therefore metric

Solvent cement
double union B.S. F/F
safeblock valve

VSA.22L
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George Fischer Pty Ltd
Head Office:
Unit 1, 100 Belmore Road, Riverwood NSW 2210
Tel. (02) 9554 3977 Fax. (02) 9554 3559
Email: australia.ps@georgfischer.com
Website: www.georgefischer.com.au

Sales Offices
Brisbane
Unit 7, 30 Raubers Road, Banyo QLD 4014
Tel. 1300 130 149 Fax. (07) 3267 6400

Townsville
49-53 Dalrymple Road, Garbutt QLD 4814
Tel. 1300 130 149 Fax. 1300 884 122

Melbourne
Suite 3.02, 737 Burwood Road, Hawthorn VIC 3122
Tel. 1300 130 149 

Perth
25 King Edward Road, Osborne Park WA 6017
Tel. (08) 9204 2122 Fax. (08) 9204 2155

Your Local Distributor:

GFA6-006 /2 (02.06)
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Fairfield WRP Alum Dosing System

9.7   Georg Fischer 305 Series Strainer     

Refer to the following pages:

______________________________________________________________________________________ 
Revision: A File: 01175-01-OM 
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Fairfield WRP Alum Dosing System

9.8   Georg Fischer Pipe and Fittings     

Refer to the following pages:

______________________________________________________________________________________ 
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Fairfield WRP Alum Dosing System

9.9   PVC-U Priming Fluid and Solvent Cement    

Refer to the following pages:
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Fairfield WRP Alum Dosing System

9.10   Praher Non Return Check Valves     

Refer to the following pages:
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Revision: A File: 01175-01-OM 

 46 

ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 583 of 2338



www.prahervalves.com
phone: 705-725-1100, fax: 705-725-0444
101 Saunders Rd., Barrie, ON L4M 6E7

SPECIFICATIONS:
- Sizes: DN 10 / d16 - DN 80 / d 110, 3/8" - 4"
- O-rings and check seal: EPDM / FPM (Viton)
- Body material: PVC-u - PP - PVDF
- Spring material: 304 stainless, Teflon

HASTELLOY-C (optional)
- Foot valve screen material: PP

l Operating pressure:
3/8" (DN 10) -  2 1/2” (DN 65) 232 psi (16bar) 
3" (DN 80) 145 psi ( 10 bar)
4" (DN 80) 87 psi (6 bar)

l Valve ends:
- Solvent cement socket (ASTM, DIN, JIS)
- Solvent cement spigot (DIN)
- Threaded socket (BSP, NPT)
- Flange (ANSI, ASA, DIN, JIS)

l FEATURES:
• corrosion resistant
• radial installation or removal
• low pressure loss
• suitable for high flow rates
• quick and exact closing and opening
• suitable for liquids with very low 
specific gravity

l Sample Specification:
All Praher s4 series spring check valves, sizes 3/8" - 4" shall be of true union design.
The PHE internal spring loaded check design shall guarantee leak tight seating in
extreme low pressure and vertical installations. Minimum spring load of 1 lbs., spring
shall be 304 stainless steel, teflon encapsulated stainless steel or Hastelloy-c. All O-
rings and check seals shall be EPDM or VITON and shall meet NSF61 criteria. Union ends
shall be interchangeable with s4 series ball valves. PVC shall be NSF61 listed and meet
ASTM d1764-cell cass 12454. PP shall be conforming to ASTM d4101, cell class
ppo2120b67272. PVDF shall be conforming to ASTM 3222 cell class type II.

d 16 20 25 32 40 50 63 75 90 110
DN 10 15 20 25 32 40 50 65 80 80
G 3/8" 1/2" 3/4" 1" 1 1/4" 1 1/2" 2" 2 1/2" 3" 4"
L 114,0 124,0 144,0 154,0 174,0 194,0 224,0 284,0 300,0 340,0
L1 120,0 130,0 150,0 160,0 180,0 200,0 230,0 290,0 310,0 350,0
A 62,0 62,0 70,0 74,0 84,0 95,0 109,0 137,0 163,0 163,0
Z 67,5 67,5 76,0 81,0 90,0 104,0 121,0 148,0 183,0 176,0
t 16,5 16,5 19,5 22,5 26,5 31,5 38,5 45,0 55,5 64,0
D 53,0 53,0 63,0 70,0 85,0 101,0 121,5 155,0 188,0 188,0

PN PVC 16 16 16 16 16 16 16 16 10 6
PN PP 16 16 16 16 16 16 16 16 10 6
PN PVDF 16 16 16 16 16 16 16 16 10 6

all dimensions in mm, all pressure ratings PN in BAR

S4 SPRING CHECK, FOOT, AERATING (VACUUM BREAKER)

VALVE, PVC, PP, PVDF
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www.prahervalves.com
phone: 705-725-1100, fax: 705-725-0444
101 Saunders Rd., Barrie, ON L4M 6E7

S4 SPRING CHECK, FOOT, AERATING (VACUUM BREAKER)

VALVE, PVC, PP, PVDF

Parts:
01. O-Ring
02. Body
03. Gasket
04. Check valve poppet
04.1 Aerating valve poppet
04.2 Foot valve poppet (weighed) 
05. Spring 
06. Spring retainer ring
07. O-Ring
08. End Connector
09. Union nut
10. Screen PP - only foot valve
11. O-Ring support ring ( PP valve only)
13. Flange adapter
14. Flange
15. Connection set

SPRING CHECK VALVE

FOOT VALVE

AERATING VALVE (VACUUM BREAKER)

Flow rate (US GPM)

DN
80

DN
65

DN
50

DN
40

DN
32

DN
25

DN
20

DN
10

DN
15

14.5

Head loss Diagram (water)

2.54 25.40 254.00 2540.00

0.145

0.0145

1.45
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Air Flow Diagram (PVC Valves)
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Fairfield WRP Alum Dosing System

9.11   Air & Hydraulics Pressure Gauge c/w Diaphragm Protector 

Refer to the following pages:
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Application
• chemical plants
• galvanotechnics

Utilisation
• for corrosion resistant pressure transmission

between medium and measuring instrument

Type of fluids
• Neutral, aggressive liquids or gaseous media

without abrasive particles provided that the
components getting in contact with the medium
are resistant at operating temperature according
to the ASV resistance guide.

Examinations
• Requirements and examinations acc. to DIN 3441,

3442, 8063.

Nominal pressure (H2O, 20 °C)
• PN 10

Media temperature
• see pressure/temperature diagram

Operating pressure
• see pressure/temperature diagram

Size
• d 25, G 1/4’’
• d 32, G 1/2’’

Bonnet
• PP, glas fiber reinforced

Bottom
• PVC-U, PP, PVDF

Diaphragm
• EPDM, PTFE-coated on medium side

Pressure transmission
• via a large diaphragm and the transmitter fluid the

system pressure is transferred to the measuring
instrument

Transmitter fluid
• Glysantine

Connection
• spigot ends for solvent welding d 25 or d 32,

DIN/ISO (PVC-U), with female thread G 1/4’’ or
G 1/2’’

• spigot ends for fusion welding d 25 or d 32,
DIN/ISO (PP, PVDF) with female thread G 1/4’’ or
G 1/2’’

• NPT-thread G 1/4’’ or G 1/2’’, spigots not acc. to
DIN/ISO

Mounting
• variable, measuring instrument preferably in

upright position

Connection measuring instrument
• bonnet with female thread G 1/4’’ or G 1/2’’

Measuring instrument
• pressure gauge in standard version

measuring system: copper alloy
• pressure gauge in chemical version

measuring system: chrome nickel steel (1.4571)
• pressure gauge in chemical version,

fluid-damped
measuring system: chrome nickel steel (1.4571)

• pressure transducer

Note
• MDM 902 with pressure gauge installation on

request

Colour
• bonnet

PP: orange, RAL 2004
• bottom

PVC-U: grey, RAL 7011
PP: grey, RAL 7032
PVDF: opaque, yellowish-white

Diaphragm Pressure Gauge Guard
MDM 902

corrosion resistant pressure transmission
of aggressive media

330435 - 05/05
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Pressure gauge version

The pressure/temperature limits are applicable for a
computed operating life factor of 25 years at PN 10.
The values are a guide for harmless media (DIN 2403)
the material of the valve is resistant against.
For other media see the ASV resistance guide.

330435 - 05/05

Durability of wear and tear parts is depending on the
operating conditions of the application.
Values below 0 °C (PP < +10 °C) on request with
exact data of operation.

version: standard chemical
housing: steel chrome nickel steel
inspection glass: acrylic glass safety glass
accuracy class: 1,6 1,6, from ø100 = 1,0
diameter mm: 63/80/100/160 63/100/160
measuring ranges: 0 - 2,5 / 0 - 4 / 0 - 6 / 0 - 10 bar

Pressure/temperature diagram

Dimension MDM 902 with pressure gauge
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*weight without pressure gauge

Ident number: pressure gauge »standard version«
size: pressure measuring range
d G          øM 0 - 2,5 0 - 4 0 - 6 0 - 10
25 G 1/4" 63 42458 42459 42460 42461
32 G 1/2" 80 42463 42510 42511 42512
32 G 1/2" 100 42514 42515 42516 42517
32 G 1/2" 160 - - 42519 42520

Ident number: pressure gauge »chemical version«
size: pressure measuring range
d G          øM 0 - 2,5 0 - 4 0 - 6 0 - 10
25 G 1/4" 63 43045 43049 43053 43057
32 G 1/2" 100 43046 43050 43054 43058
32 G 1/2" 160 43047 43051 43055 43059

Ident number: pressure gauge »chemical version - fluid-damped«
size: pressure measuring range
d G          øM 0 - 2,5 0 - 4 0 - 6 0 - 10
25 G 1/4" 63 43060 42521 43063 43065
32 G 1/2" 100 43061 43062 43064 43066

Ident number MDM 902

330435 - 05/05

dimensions d (mm) 25 25 25 32 32 32
DN (mm) 20 20 20 25 25 25
G (inch)  1/4  1/4 1/4 1/2 1/2 1/2
PN (bar) 10 10 10 10 10 10

øM 40 50 63 80 100 160
D 80,0 80,0 80,0 80,0 80,0 80,0
H 137,0 149,0 171,0 185,0 205,0 265,0
h ±1,5 86,0 86,0 86,0 86,0 86,0 86,0
t 18,0 18,0 18,0 22,0 22,0 22,0

weight (g)*
PVC-U 250 250 250 460 460 460
PP 180 180 180 320 320 320
PVDF 310 310 310 590 590 590

d (mm) 25 32
G 1/4’’ 1/2’’

MDM 902 DIN/ISO sealing
PVC-U EPDM-PTFE 135533 135536
PP EPDM-PTFE 135534 135537
PVDF EPDM-PTFE 135535 135538

MDM 902 NPT-thread sealing 1/4’’ 1/2’’
PVC-U EPDM-PFTE 135539 135542
PP EPDM-PTFE 135540 135543
PVDF EPDM-PTFE 135541 135544

Diaphragm Pressure Gauge Guard MDM 902
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Technical alterations excepted
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Attention Operating instructions
Safe operation of the valve can only be ensured if it is
properly installed, operated, serviced or repaired by
qualified personnel according to its intended use while
observing the accident prevention regulations, safety
regulations, relevant standards and technical
regulations or data sheets like DIN, DIN EN, DIN ISO
and DVS* for example.
The intended use includes adhering to the specified
limit values for pressure and temperature as well as
the check of the chemical resistance.
For this purpose, ensure that all components getting
in contact with the media are "resistant" in
accordance with the ASV resistance guide.
The owner/user must inform the authorized qualified
personnel instructed to perform the assembly,
inspection and/or maintenance work of any potential
danger emanating from the machine line/medium, and
ensure that suitable safety measures are observed.
This includes also the consideration of local
regulations and laws of the territories of use.
If the authorized qualified personnel does not have
any operating and maintenance instruction this is to
be requested prior installation, maintenance or repair.
Non-observance of the specified information and
safety instructions may lead to injuries and/or
property damages.

*DVS = German Association for Welding Technology
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Fairfield WRP Alum Dosing System

9.12   316SS Frame Material Technical Data     

Refer to the following pages:
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Stainless Steel - Grade 316 – Properties, Fabrication and Applications

Chemical Formula
Fe, <0.03% C, 16-18.5% Cr, 10-14% Ni, 2-3% Mo, <2% Mn, <1% Si, <0.045% P, <0.03% S
Background

Grade 316 is the standard molybdenum-bearing grade, second in importance to 304 amongst the austenitic 
stainless steels. The molybdenum gives 316 better overall corrosion resistant properties than Grade 304, 
particularly higher resistance to pitting and crevice corrosion in chloride environments. It has excellent forming 
and welding characteristics. It is readily brake or roll formed into a variety of parts for applications in the 
industrial, architectural, and transportation fields. Grade 316 also has outstanding welding characteristics. Post-
weld annealing is not required when welding thin sections.

Grade 316L, the low carbon version of 316 and is immune from sensitisation (grain boundary carbide 
precipitation). Thus it is extensively used in heavy gauge welded components (over about 6mm). Grade 316H, 
with its higher carbon content has application at elevated temperatures, as does stabilised grade 316Ti.

The austenitic structure also gives these grades excellent toughness, even down to cryogenic temperatures.

Key Properties

These properties are specified for flat rolled product (plate, sheet and coil) in ASTM A240/A240M. Similar but 
not necessarily identical properties are specified for other products such as pipe and bar in their respective 
specifications.

Composition

Table 1. Composition ranges for 316 grade of stainless steels.

Grade C Mn Si P S Cr Mo Ni N
Min - - - 0 - 16.0 2.00 10.0 -316 Max 0.08 2.0 0.75 0.045 0.03 18.0 3.00 14.0 0.10
Min - - - - - 16.0 2.00 10.0 -316L Max 0.03 2.0 0.75 0.045 0.03 18.0 3.00 14.0 0.10
Min 0.04 0.04 0 - - 16.0 2.00 10.0 -316H max 0.10 0.10 0.75 0.045 0.03 18.0 3.00 14.0 -

Mechanical Properties

Table 2. Mechanical properties of 316 grade stainless steels.

Hardness
Grade Tensile Str

(MPa) min

Yield Str
0.2% Proof
(MPa) min

Elong
(% in 50mm) min Rockwell B (HR B) 

max
Brinell (HB) max

316 515 205 40 95 217
316L 485 170 40 95 217
316H 515 205 40 95 217

Note: 316H also has a requirement for a grain size of ASTM no. 7 or coarser.
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Physical Properties

Table 3. Typical physical properties for 316 grade stainless steels.

Mean Co-eff of Thermal Expansion 
(μm/m/°C)

Thermal Conductivity
(W/m.K)Grade Density

(kg/m3)

Elastic 
Modulus
(GPa) 0-100°C 0-315°C 0-538°C At 100°C At 500°C

Specific 
Heat 0-
100°C

(J/kg.K)

Elec 
Resistivity

316/L/H 8000 193 15.9 16.2 17.5 16.3 21.5 500 740

Grade Specification Comparison

Table 4. Grade specifications for 316 grade stainless steels.

Old British EuronormGrade UNS
No BS En No Name

Swedish
SS

Japanese
JIS

316 S31600 316S31 58H, 58J 1.4401 X5CrNiMo17-
12-2 2347 SUS 316

316L S31603 316S11 - 1.4404 X2CrNiMo17-
12-2 2348 SUS 316L

316H S31609 316S51 - - - - -

Note: These comparisons are approximate only. The list is intended as a comparison of functionally similar 
materials not as a schedule of contractual equivalents. If exact equivalents are needed original specifications must 
be consulted.

Possible Alternative Grades

Table 5. Possible alternative grades to 316 stainless steel.

Grade Why it might be chosen instead of 316?
316Ti Better resistance to temperatures of around 600-900°C is needed.

316N Higher strength than standard 316.
317L Higher resistance to chlorides than 316L, but with similar resistance to stress corrosion cracking.
904L Much higher resistance to chlorides at elevated temperatures, with good formability
2205 Much higher resistance to chlorides at elevated temperatures, and higher strength than 316

Corrosion Resistance

Excellent in a range of atmospheric environments and many corrosive media - generally more resistant than 304. 
Subject to pitting and crevice corrosion in warm chloride environments, and to stress corrosion cracking above 
about 60°C. Considered resistant to potable water with up to about 1000mg/L chlorides at ambient temperatures, 
reducing to about 500mg/L at 60°C.

316 is usually regarded as the standard “marine grade stainless steel”, but it is not resistant to warm sea water. In 
many marine environments 316 does exhibit surface corrosion, usually visible as brown staining. This is 
particularly associated with crevices and rough surface finish. 

Heat Resistance

Good oxidation resistance in intermittent service to 870°C and in continuous service to 925°C. Continuous use of 
316 in the 425-860°C range is not recommended if subsequent aqueous corrosion resistance is important. Grade 
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316L is more resistant to carbide precipitation and can be used in the above temperature range. Grade 316H has 
higher strength at elevated temperatures and is sometimes used for structural and pressure-containing applications 
at temperatures above about 500°C.

Heat Treatment

Solution Treatment (Annealing) - Heat to 1010-1120°C and cool rapidly. These grades cannot be hardened by 
thermal treatment.

Welding

Excellent weldability by all standard fusion methods, both with and without filler metals. AS 1554.6 pre-qualifies 
welding of 316 with Grade 316 and 316L with Grade 316L rods or electrodes (or their high silicon equivalents). 
Heavy welded sections in Grade 316 require post-weld annealing for maximum corrosion resistance. This is not 
required for 316L. Grade 316Ti may also be used as an alternative to 316 for heavy section welding.

Machining

A “Ugima” improved machinability version of grade 316 is available in round and hollow bar products. This 
machines significantly better than standard 316 or 316L, giving higher machining rates and lower tool wear in 
many operations.

Dual Certification

It is common for 316 and 316L to be stocked in "Dual Certified" form - mainly in plate and pipe. These items 
have chemical and mechanical properties complying with both 316 and 316L specifications. Such dual certified 
product does not meet 316H specification and may be unacceptable for high temperature applications.

Applications

Typical applications include:

        Food preparation equipment particularly in chloride environments.

        Laboratory benches & equipment. 

        Coastal architectural panelling, railings & trim.

        Boat fittings.

        Chemical containers, including for transport.

        Heat Exchangers.

        Woven or welded screens for mining, quarrying & water filtration.

        Threaded fasteners.

        Springs
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Fairfield WRP Alum Dosing System

SECTION 10: DRAWINGS, TEST SHEETS & ITP’S 

10.1  P&ID’s          

Drawing Number Issue
Status

Drawing 
Size

Drawing Title 

Process and Instrumentation Diagram

7107-I-DWG-5024 IFC A3 P&ID Alum Dosing System 

Note:  P&ID's are uncontrolled and correct only to time of manual 
production. Changes subsequent to this date will not be captured in 
this manual. 
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Fairfield WRP Alum Dosing System

10.2  Mechanical As Built Drawings      

Drawing Number Issue
Status

Drawing 
Size

Drawing Title 

Mechanical As Built  Drawings

01175-01-G01 As Built A3 Tenix Alliance Fairfield WRP 
Alum Dosing Skid GA 
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Fairfield WRP Alum Dosing System

10.3  Electrical As Built Drawings      

Drawing Number Issue
Status

Drawing 
Size

Drawing Title 

Electrical As Built  Drawings

01175-01-GA As Built A4
Tenix Alliance Fairfield WRP 

Alum Dosing Skid Junction Box 
General Arrangement 

01175-01-ET As Built A4
Tenix Alliance Fairfield WRP 

Alum Dosing Skid Junction Box 
Electrical Termination 
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Fairfield WRP Alum Dosing System

10.4  Factory Acceptance Test Sheets     

Refer to the following pages:
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Fairfield WRP Alum Dosing System

10.5  Factory Inspection and Test Plans     

Refer to the following pages:

______________________________________________________________________________________ 
Revision: A File: 01175-01-OM 

 53 

ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 614 of 2338



ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 615 of 2338



ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 616 of 2338



ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 617 of 2338



ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 618 of 2338



Fairfield WRP Alum Dosing System
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SECTION 11: STORAGE AND PRESERVATION 

Drain all chemicals from all pipe work and flush – refer to section 
3.5
Drain all water from system from then isolate valves on the system. 
Isolate power from system. 
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Fairfield WRP Caustic Dosing System

Operation and Maintenance Manual 

PROJECT NAME:  FAIRFIELD WATER RECLAMATION PLANT

CUSTOMER:   TENIX ALLIANCE

LOCATION:   FAIRFIELD, QLD

CLIENTS REF:  P.O. # TW-116160
PROJECT NO:   01175 
EQUIPMENT:  CAUSTIC DOSING SKID

DATE:   4TH AUGUST 2010

GRUNDFOS Pumps Pty Ltd 
515 South Road 
Regency Park SA 5010  
Australia 
ACN 007 920 765 
ABN 90 007 920 765 
Phone: (+61) 8 8461 4611 
Facsimile: (+61) 8 8461 4608 
www.grundfos.com
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Fairfield WRP Caustic Dosing System
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Fairfield WRP Caustic Dosing System
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Fairfield WRP Caustic Dosing System

SECTION 1: DESCRIPTION 

1.1 Introduction

This operation and maintenance manual presents information required for 
installation, operation, and maintenance of the Caustic Dosing System 
supplied to Tenix Alliance for the Fairfield WRP.

The Grundfos Caustic Dosing System is a low maintenance liquid feed dosing 
system, designed to provide continuous supply of chemical from the dosing skid 
to the dosing points. 

This document is intended as a guide to assist Operators in understanding 
and operating the Caustic Dosing System. This document contains 
information regarding the Caustic System only within the scope of supply 
of Grundfos.

1.1.1  Training Program  
The main training tool for the Caustic Dosing System is this Operation and 
Maintenance Manual.  The manual essentially contains all necessary information 
to familiarise the operators with individual equipment and the overall system 
operation. Individual equipment manuals are also included to assist the 
operators.

Emphasis should be placed on the following: 

� Plant and Equipment Operating Hazards. 
� Operating Parameters/Limits. 
� Equipment Limits. 
� Operating Requirements. 
� Maintenance Requirements. 
� Location of Emergency Stops. 
� Familiar with Plant Facilities Management Program. 
� Plant Controls. 
� Equipment operation, calibration, maintenance, cleaning etc. 
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Fairfield WRP Caustic Dosing System

1.2 Description of Equipment and Process 

1.2.1 Process Overview 
The Caustic Dosing System consists of one chemical dosing skid with junction 
box.

1.2.2 Process Description 

The Caustic Dosing System consists of: 

 Caustic Dosing Skid
The Caustic Dosing Skid consists of 2x dosing pumps, 1x pulsation 
dampener, 1x calibration cylinder, 1x pressure gauge and 1x junction box. 
The Dosing Pumps operate in a duty/standby arrangement. The dosing 
pumps draw Caustic from the Storage Tank and pump it to the dosing 
points. The dosing pumps are Grundfos 222-60 series digital pumps which 
allow adjustment of the Caustic solution flow rate.
� One online 1.0ltr calibration tube is provided for pump calibration.  
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Fairfield WRP Caustic Dosing System

1.2.3 Process Design        

� The following are the functions for each operating equipment: 

PU-0672-001 
PU-0672-002 

222-60 Dosing Pumps 
Dosing Pumps to transfer Caustic solution to the dosing 
point. 

STR-0672-001 Strainer Prevents foreign materials entering the dosing system. 
CC-0672-001 Calibration Cylinder Provides means to calibrate pump dosage rates. 

N/A Pulsation Damper 

Reduces the pressure peaks evoked by the oscillating 
power of the liquid mass and so protects the pipework 
of the dosing system. Provides a more regular flow on 
the pressure side and improves the dosing process. 

PRV-0672-001 
PRV-0672-002 

Pressure Relieve Valves Relieves excess pressure build up in pipe work. 

PI-0672-013 Pressure Gauge Provides operational feedback to indicate line / pump 
pressure  

PSV-0672-001 Pressure Loading Valve Maintains minimum backpressure on the pump 
discharge to Improve accuracy of the dose 

NRV-0672-005 
NRV-0672-006 

Non-Return Valves Prevents flow in reverse direction (chemical) 

Equipment 
No.

Equipment Function
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Fairfield WRP Caustic Dosing System

1.3  Equipment Description       
The following are the main equipment installed in the Caustic Dosing System: 

1.3.1  Equipment Listing       

a) Caustic Dosing Skid 

Caustic Dosing Skid equipment details are summarised below: 

Equipment Tag No. Qty Model/Size Supplier
222-60 Series 
Dosing Pumps 
with internal 
flow monitor 

PU-0672-001 
PU-0672-002 

2
95723923 
222-60
60L/hr

Grundfos Pumps 

Pressure 
Loading Valve PSV-0672-001 1

95702636 
525 Series 
DN4/8

Grundfos Pumps 

Pressure Relief 
Valves PRV-0672-001

PRV-0672-002
2

96636717 
525 Series 
DN4/8

Grundfos Pumps 

Calibration
Cylinder CC-0672-001 1

95714471 
1.0Ltr

Grundfos Pumps 

Pulsation
Dampener N/A 1

517-2312 
0.35Ltr

Grundfos Pumps 

Pressure 
Gauge PI-0672-013 1 6310001+1360 

63mm + Protector Air & Hydraulics 

Strainer STR-0672-001 
1 192305300 

305 Series ½” 
Georg Fischer 

Non Return 
Valves 

NRV-0672-005 
NRV-0672-006 2

120278 
½” Praher 

Air & Hydraulics 

Ball Valves Various 15
VSA22L200
½” TP Series 

Georg Fischer 

GPO N/A 2
56C310D 
56 Series 3 Pin 

Clipsal
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Fairfield WRP Caustic Dosing System

b) Junction Box 

Junction Box – equipment details are summarised below: 

ITEM QTY DESCRIPTION SUPPLIER PART NO. 

1 1 Enclosure SS 300 x 300 x 150 B&R Enclosures NI03031/S 

2 1 T Handle B&R Enclosures IP040

3 2 Earth Terminal 4mm2 Schneider Electric AB1-TP435U 

4 40 Terminal 2.5mm2 Schneider Electric AB1-VV235U 

5 1 Mushroom Latch Stop Button NHP Electrical D7P-MT34-PX01 

6 1 Emergency Stop Ring NHP Electrical D7-15YE112 

1.4  Parts Listing & Special Tools      

1.4.1 Recommended Spare Parts and Special Tools 
� The following Table contains a list of recommended spare parts that are to 

be kept onsite for the Caustic Dosing System.

Spare Parts 
Supplier Description Part No. Quantity 

Grundfos Pumps Dosing Pump Repair Kit 96688928 1

Grundfos Pumps PLV / PRV Repair Kit 95714466 1

Georg Fischer Strainer Screen Element 161305338 1

For spare parts please contact Grundfos on (07) 5540 6700. 

� No special tools are required to be kept onsite for the Caustic Dosing 
System.
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Fairfield WRP Caustic Dosing System

1.5 Supplier Details         

1.5.1 List of Sub-contractor and Proprietary Equipment  
� The table below contains a list of all Sub-contractors for the Caustic 

Dosing System.

SUBCONTRACTOR ADDRESS CONTACT 

Alltype Plastic 
Fabrication

1/19 Murdoch Circuit 
Acacia Ridge QLD 4107 

Larry Danielle 
07 3711 7688 

� The table below contains a list of all Proprietary Equipment for the Caustic 
Dosing System.

PROPRIETORY 
EQUIPMENT

MANUFACTURER/ 
SUPPLIER

ADDRESS CONTACT 

525 Series Pressure 
Loading Valve 

525 Series Pressure 
Relief Valve 

M222-60 Series 
Dosing Pump 

517 Series Pulsation 
Dampener 

501 Series 
Calibration Cylinder 

Stainless Steel 
Frame

Grundfos 30 Blanck St 
Ormeau Qld 07 5540 6700 
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Fairfield WRP Caustic Dosing System

1.5.2  List of Manufacturer and Supplier Details   

MANUFACTURER/ 
SUPPLIER

ADDRESS CONTACT PHONE

Georg Fischer 
Unit 7, 30 Raubers Rd., 
Banyo Qld 4014 Bruce Dyne 1300 130 149 

Air & Hydraulics 
PO Box 419, 
Brookvale NSW 2100 John Coffey 02 9939 6199 

Alltype Plastic 
Fabrication

1/19 Murdoch Circuit 
Acacia Ridge QLD 4107 

Larry
Danielle 07 3711 7688 

Sandvik Australia 14-16 Pambula Street, 
Regency Park SA 5010 N/A 08 8243 7700

B&R Enclosures 
PO Box 1151 
Browns Plains BC 
QLD 4118 

N/A 08 8243 1166 

Schneider Electric PO Box 103,  
Hindmarsh SA 5007 N/A 02 9851 2800

07 3890 2098

Pace Electrotech 
PO Box 141 
Albion QLD 4010 N/A 07 3257 4711 

NHP PO Box 3560.
Tingalpa DC Qld 4173 N/A 07 3909 4999 
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Fairfield WRP Caustic Dosing System

SECTION 2: PRINCIPLE OF OPERATION

2.1 System Working Description
The Caustic Chemical System is designed to meter accurate quantities of 

Caustic solution to various dosing points around the plant. It is configured in a 

duty/stand-by mode to ensure continuity of supply. 

The rate of injection is controlled by manual operation of the pump controls or via 

a plant control system supplied by others in either manual or remote operation. 

A Calibration Cylinder has been provided as a reference to check the pump 

output flows. 

A Pressure indicator is fitted to provide the operator with a visual means to 

monitor pulsation dampener, pump and back pressure balancing. 
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Fairfield WRP Caustic Dosing System

SECTION 3: OPERATING INSTRUCTIONS 

3.1 Operational Procedures       

Danger:  Moving Parts 
Potential Slip Hazard 
Chemical Contact 

Note: Activation of the Emergency Stop at any time will cease and 
prevent operation of the associated dosing skid. 

3.1.1  Prior to Start-up       
� Prior to Start-up, the following items need to be checked: 

� Ensure adequate supply of chemical is available to the dosing system. 

� Isolation Valves are configured correctly as set out in tables below. 
(Refer to the P&IDs) 

To run pump No.1 (PU-0672-001):

Valve Numbers. Configuration 

HV-0672-029, HV-0672-009, HV-0672-006, HV-0672-007, HV-0672-012 
HV-0672-014, HV-0672-015 Closed 

HV-0672-004, HV-0672-005, HV-0672-008, HV-0672-030, HV-0672-013 
HV-0672-015,  HV-0672-025 Open

a) Ensure that adequate chemical is within Tank. 
b) Ensure that no alarms are activated. 
c) Ensure that pumps are primed and calibrated. 
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Fairfield WRP Caustic Dosing System

To run pump No.2 (PU-0672-002):

Valve Numbers. Configuration 

HV-0672-029, HV-0672-005, HV-0672-010, HV-0672-011, HV-0672-008 
HV-0672-014, HV-0672-015 Closed 

HV-0672-004, HV-0672-009, HV-0672-012, HV-0672-030, HV-0672-013 
HV-0672-015, HV-0672-025 Open

a) Ensure that adequate chemical is within Tank. 
b) Ensure that no alarms are activated. 
c) Ensure that pumps are primed and calibrated. 
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Fairfield WRP Caustic Dosing System

3.1.2 Pump Priming and Calibration     

Dosing Pump Priming Procedure:

1. Open and close valves as per section 3.1.1 depending on what 
pump shall be primed. 

2. Open drain/flush valve HV-0672-007 for priming Pump No.1 or 
valve HV-0672-011 for priming Pump No.2. 

3. Press and hold down the "Start/Stop" key on the selected pump. 
4. Let pump run in continuous operation– The pump switches to 

continuous operation at maximum stroke frequency 
5. Leave the pump running until the dosing head and the valves 

are filled with chemical and fluid flows from the drain/flush valve 
on the pressure side. 

6. Close drain/flush valve HV-0672-007 after priming Pump No.1 
or valve HV-0672-011 after priming Pump No.2 and turn off 
pump.

7. The pump is now ready to operate. 

Pump Calibration

It is recommended that the pumps are calibrated on a monthly basis. 

Note: On-the-fly calibration is not recommended by Grundfos

Dosing Pump Calibration Procedure:

1. Open and close valves as per section 3.1.1 
2. Set pump speed to 60lph (100%) on pump’s digital display. (note: it is 

advised to calibrate pumps across at least three set points – e.g., 
100% / 50% / 25%)

3. Open Calibration Cylinder isolation valve and fill Calibration tube. 
4. Close Isolation Valve at chemical supply, leaving Calibration Cylinder 

isolation valve open. 
5. Run pump and record volume change in calibration cylinder after 

60seconds. Record result and cross reference with pump curves. 
(note: it is advised to calibrate pumps across at least three set points – 
e.g., 100% / 50% / 25%) 

6. Allow calibration Cylinder to empty. 
7. Stop pump. 
8. Close Calibration Cylinder isolation valve and open Chemical Supply 

isolation valve. 
9.  Return system to normal operation. 
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Fairfield WRP Caustic Dosing System

3.2 Pre and Post Start Checks       

3.2.1 Pre-Start Checks    

1. Adequate Chemical within Tank.  
2. Ensure Tank Isolation Valves are open – refer 3.1.1 
3. Ensure that no alarms are activated. 
4. Ensure that Pumps are primed and calibrated. – refer to 3.1.2 

3.2.2 Post Start Checks    
1. Check for leaks and fix if necessary. 
2. Ensure pump is running normally and dosing chemical at the set rate. 
3. Visually and audibly check the dosing skid for abnormal sound and 

vibration.
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Fairfield WRP Caustic Dosing System

3.3 Emergency Stopping        
3.3.1 Emergency Stops                                   

Location:

� Latch Stops are mounted on the side of the Junction Box. 

Activation:

� Latch Stops are manually activated by the operator in case of any 
emergencies.

Action:

� Once the operator activates the Latch Stop, all electrical equipment 
on the Dosing Skid is isolated 
Note: Latch Stops should ONLY be used during an 
Emergency. To return the system to normal operation after 
an emergency stop, ensure all valves are in the correct 
position – refer 3.1.1 Reset all alarms and start system as 
per normal operating conditions. 

3.4 Continuous Operation        

1. Refer to start-up procedures 
2. Ensure all of the valves specified remain open – refer to 3.1.1
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Fairfield WRP Caustic Dosing System

3.5 Flushing the Dosing System / Pump Prior to Maintenance 

3.5.1 Pump No. 1 (PU-0672-001)           
Relieve pressure by: 

1. Close Valve HV-0672-008. 
2. Connect drain hose to drain located after valve HV-0672-007.  
3. Open Valve HV-0672-007 to relieve discharge pressure. 
4. Close valve HV-0672-005. 
5. Connect flushing hose to camlock located after valve HV-0672-006 

and open valve HV-0672-006. 
6. Flush the Pump No.1 through for 30 seconds. 
7. Close Valve HV-0672-006 and then close valve HV-0672-007. 
8. Disconnect flushing hose from camlock. 
9. Remove Pump – refer 6.2

3.5.2 Pump No. 2 (PU-0672-002)           
Relieve pressure by: 

1. Close Valve HV-0672-012. 
2. Connect drain hose to drain located after valve HV-0672-011.  
3. Open Valve HV-0672-011 to relieve discharge pressure. 
4. Close valve HV-0672-009. 
5. Connect flushing hose to camlock located after valve HV-0672-0010 

and open valve HV-0672-010. 
6. Flush the Pump No.2 through for 30 seconds. 
7. Close Valve HV-0672-010 and then close valve HV-0672-011. 
8. Disconnect flushing hose from camlock. 
9. Remove Pump – refer 6.2

� Flushing of the system is required whenever 
equipment is out of service for more than one week.
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Fairfield WRP Caustic Dosing System

3.6 Safety Aspects         

• “Always” wear protective clothing when operating or undertaking any 
maintenance on the chemical systems. i.e. clothing, eye protection, 
gloves.

• “Always” ensure you isolate the power to the equipment you are about to 
work on, to avoid the risk of the equipment starting up without warning. 

• “Always” ensure you isolate the suction and discharge of each pump 
before attempting to do any service work or repairs. 

• “Always” relieve the back pressure in the discharge line between the 
isolation valve and the pump, prior to attempting to work on the pump, or 
remove any fittings, unions, or connections. 

� Chemical dosing skids require established safety guidelines for plant 
operation and maintenance. 

� Note: These procedures do not address all of the safety 
concerns associated with operating this system and do not 
replace a properly designed and implemented facility safety 
program.  It is the responsibility of the user to establish 
appropriate safety and health practices and ensure that they are 
implemented. 

� Operators should be familiar with chemicals being utilised (Refer to 
Material Data Sheets supplied by Chemical Manufacturers/Suppliers)
and all hazards associated with the equipment provided (Refer to the 
Manufacturers’ Literature).

� Equipment warranty can be voided due to inappropriate operation - eg: 
1. running the pump with the suction/isolation valve closed 
2. perform routine maintenance – refer to individual 

manufacturer manuals 
3. Keep strainer clear – failing to do so will destroy the 

diaphragm valves
4. Hand tighten PVC fittings only - do not over-tighten 

� The following safety pre-cautions should be followed during plant 
operation:

� DO NOT operate any rotating equipment without the protective guards 
in     place. 

� DO NOT attempt to dismantle any pipe work and fittings, prior to 
relieving the system pressure within all of the lines - Refer 3.6 
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Fairfield WRP Caustic Dosing System

� Warning: All electrical work must be carried out by a qualified 
electrician. 

� Established facility safety procedures should be followed during 
maintenance:

Local isolators and motors should be properly locked and/or tagged out 
according to plant safety procedures. A facility policy should be in place and 
followed to prevent unauthorised maintenance on the skids, including pipe work 
dismantling and testing.

1. Maintenance may require use of multiple tools, disassembly of 
equipment, and/or removal of guards normally in place when 
equipment is operating.

2. Eye protection should be worn at all times when operating, 
or adjusting any equipment on the dosing skids, whilst 
systems are operational, or stationary, due to pressure and 
possible corrosive nature of fluids contained within the pipe 
work and fittings. 

� These measures should be outlined in facility manuals, and addressed 
in personnel training. 

� It is the responsibility of the end-user to establish safe work-practices 
for Plant operation. 
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SECTION 4: INSTALLATION & COMMISSIONING 

4.1 Standards and Procedures - Mechanical Equipment 

AS2032: Installation for PVC Pipe Systems 

AS1554.6: Welding Stainless Steel for structural purposes 

AS1345: Identification of the contents of pipes, conduits and ducts 

AS3780: The Storage and Handling of Corrosive Substances 

AS1692: Steel Tanks for flammable and combustible liquids 

AS1940: The Storage and handling of flammable and combustible liquids 

AS1657: Fixed Platforms, walkways, stairways and ladders – Design, 

construction and installation 

4.2 Standards and Procedures for Wiring the Equipment  

AS3000: Electrical Installations (wiring rules) 

AS3008: Electrical Installations – Selection of Cables 

4.3 Standards and Procedures for Lubricating the Equipment 

Please refer to Manufacturer’s O&M Manuals – section 8. 
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Fairfield WRP Caustic Dosing System

4.4 Installation and Commissioning Instructions    

4.4.1 Installation Instructions      

1. Ensure the site civil works have been completed and all services are 
available.

2. Identify and hazards or safety issues before installation proceeds by 
completing site relative workplace risk assessment and job safety 
analysis sheets.    

3. Mark out site to ensure correct location and orientation as per site 
requirements and design. 

4. Ensure all plant components have arrived to site ready for the 
installation. 

5. Carefully unpack all crates and lift the dosing skid into the correct 
position ensuring the inlet and outlet of the dosing skid are correct to the 
desired layout. 

6.  Fix the dosing skid into position using chemical anchors, making sure it 
is level and plumb before final lockdown.  

7. Mark out the route for the suction line from the storage tank to the inlet of 
the dosing skid then cut, weld and fix the pipework into final position. 

8. Mark out and install the calibration and safety relief return lines from skid 
to tank making sure the return pipework has a fall for complete line 
drainage back to the storage tank. 

9. Connect the outlet of the dosing skid to the dosing point carrier lines.  
10. Connect services and complete all wiring to the dosing system and 

conduct all testing before commissioning. 

4.4.2 Commissioning Instructions     

i. Ensure services are available. 
ii. Visually inspect all plumbing and Electrical Equipment. 
iii. Physically examine all valves, unions etc. 
iv. Proceed as per Commissioning Test Sheet. 

� Note: Operators should be aware of updated Site Dosing 
Specifications and adjust test procedures / values accordingly. 
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SECTION 5: ROUTINE MAINTENANCE 

5.1  Cleaning the Equipment       

1. The pipe work and hardware on the skid should be cleaned only with mild 
detergent and damp cloth. No solvents or abrasive cleaners should be 
used.

2. Line strainers - these will require frequent cleaning during the first 3-4 
months of operation due to contaminants in the tank and pipe work. 
Frequency during this period should be weekly. After this time, as required 
- approximately monthly. 

5.2 Lubrication          

5.2.1 Equipment Lubrication       

Note: Lubrication is not required on these pumps 
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5.3 Routine Maintenance Schedules      

Equipment Operation Day Wk Mth 3 mth 2 yrs 4 yrs 

Calibration
cylinder 

Clean calibration 
cylinder X

Calibrate Pump 
X

Dosing Pumps 

Replace pump kit X 

Strainers Check for debris / clean 
out X

Pulsation 
Damper

Check charge indicator 
- if required re-charge
to 60% - 80% operating 
pressure - refer to 
Manufacturer's Data -
Addendum

X

Unions Inspect for leaks X

All equipment Physically check for 
vibration and security of 
mounting

X

Visual inspection 
for leaks X
Check valve 
configurations X
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SECTION 6: REPAIR AND OVERHAULING 

6.1 Corrective Maintenance       

� Prior to any equipment maintenance: 
1. Ensure that equipment is isolated from the system - refer 6.2 
2. All Electrical work is carried out by a qualified electrician. 
3. Refer to the Manufacturer’s Literature for corrective maintenance 

procedures for individual equipment- refer section 8.

� For corrective maintenance on the Caustic Dosing System: 
1. Isolate the Chemical Storage Tank by closing valve HV-0672-004. 
2. Electrically isolate the pump. 
3. Flush and drain the system as per section 3.5
4. Individual pieces of equipment can now be repaired or replaced, as 

required.
5. Hand tighten PVC fittings only - do not over-tighten 

6.1.1 Replacement of non-consumable parts
� Please refer to manufacturer’s manuals – refer section 8.

6.2  Isolating And Removing Dosing Pump     

1. To remove the dosing pump, firstly ensure power supply is 
disconnected from the pump, including all signal cables. 

2. Close the pump suction isolation valve, followed by the pump 
discharge isolation valve. 

3. Once both valves are closed, slowly open the bleed valve between the 
pump and the isolation valve and drain to a suitable container. This is 
to relieve any residual pressure between the pump and the back 
pressure valve. 

4. Flush - refer 3.5 
5. Disconnect the unions and flanges on the dosing pump/s to disconnect 

the pump from the pipe work.
6. Once this has been done, the pump can be removed from service to 

carry out any required maintenance. 
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6.3 Isolating the Suction/Strainer line      

1. To isolate the dosing chain, firstly ensure power supply is disconnected 
from the system, including all signal cables. 

2. Close valves HV-0672-004, HV-0672-005, HV-0672-009 and
HV-0672-028.

3. Once all valves are closed, slowly open drain valves HV-0672-007, 
HV-0672-011, HV-0672-029 and drain to a suitable container. 

4. Flush the system - refer section 3.5 
5. During flushing open the suction valve of the pump being flushed to 

reverse flush the strainer assembly. 
6. Once this has been done the suction strainer can be removed and 

serviced.

6.4 Installation of a removed Dosing Pump and Priming  

1. Installation is a reversal of the process in section 6.2. 
2. Reconnect the power supply. 
3. To re-prime the pump when the tank level is above the skid, open the 

suction and discharge isolation valves, then slowly open bleed / drain 
valves until fluid discharges from the outlet, then close the valve. The 
pump is now primed ready for use. Refer 3.1.2 

4. Start the pump in manual mode to ensure functionality and bleed again 
if necessary, however, this should not be required. 

5. To re-prime when the tank level is lower than pump height run the 
pump manually until air is discharged form the outlet. 

6. Stop the pump - close valve - pump is ready for use. Refer 3.1.1. 
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Fairfield WRP Caustic Dosing System

SECTION 7: ALARMS AND TROUBLESHOOTING 

7.1 Fault Protection and Rectification      

� Refer to Troubleshooting Flow Charts – refer 7.3 

7.1.1 Alarm Listings

Dosing Pump Fault Alarm

Alarm Location

� The dosing pumps are set to monitor a variety of faults including 
loss of 4-20mA signal, high pressure and low flow. 

Alarm Activation

� Alarms may be activated by a variety of actions including loss of 
circuit in the current loop, closed valves in the suction or discharge 
line, blocked valves or dosing lines. 

Operator Action

� Check the current fault by observing the local pump display. Refer 
to the pump manual for specific information. 

7.1.2 Consequences of Power Failure

� In case of a Power Failure, all equipment will cease operation and 
will reinitialise upon instruction from main plant control system. 
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Fairfield WRP Caustic Dosing System

7.2  Manufacturer's Manual Troubleshooting Reference Table

� Refer to the below table to reference the section and page number for the 
listed equipment.  

� Located in Section 8: Supplier Operations Manuals. 

Equipment Manufacturer Document Section Page

Grundfos 222-60 
Dosing Pump Grundfos Operation Manual 11 46

Grundfos 517 
Pulsation Dampener Grundfos Operation Manual 6.4 18

Grundfos 525 PLV Grundfos Operation Manual 7 16

Grundfos 525 PRV Grundfos Operation Manual 7 18
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Fairfield WRP Caustic Dosing System

7.3  Troubleshooting flowcharts       

� Refer to the following pages:
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Fairfield WRP Caustic Dosing System

SECTION 8: SUPPLIERS OPERATION MANUALS 

8.1  Grundfos 222-60 Dosing Pump      

� Refer to the following pages:
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DDI 222
Dosing pump

GRUNDFOS ALLDOS INSTRUCTIONS

Installation and operating instructions
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Declaration of Conformity
We Grundfos Alldos declare under our sole responsibility that the 
products DDI 222, to which this declaration relates, are in conformity with 
the Council Directives on the approximation of the laws of the EC Member 
States relating to
— Machinery (98/37/EC).

Standards used: EN ISO 12100 and EN 809: 1998.
— Electromagnetic compatibility (89/336/EEC).

Standards used: 
EN 61000-3-2: 1995 + A1 + A2: 1998,
EN 61000-3-3: 1995,
EN 61326: 1997 + A1: 1998 + A2: 2001 Class B,
EN 61326: 1997 / A1: 1998 + A2: 2001.

— Electrical equipment designed for use within certain voltage limits 
(73/23/EEC) [95].
Standard used: EN 61010-1: 2002.

Pfinztal, 15th November 2007

W. Schwald
Managing Director 

Ulrich Stemick
Technical Director 
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1. General information

1.1 Introduction
These installation and operating instructions contain all the 
information required for starting up and handling the DDI 222 
diaphragm dosing pump.
If you require further information or if any problems arise, which 
are not described in detail in this manual, please contact the 
nearest Grundfos Alldos company.

1.2 Service documentation
If you have any questions, please contact the nearest Grundfos 
Alldos company or service workshop.

1.3 Information about the product
1.3.1 Pump types
The DDI 222 dosing pump is available for a variety of 
performance ranges in various sizes: 

The following is indicated on the pump nameplate (see section 
4.1 Identification):
• The pump type which specifies the stroke volume, connection 

size and performance data (see below).
• The pump serial number which is used to identify the pump.
• The most important characteristics of the pump configuration, 

e.g. dosing head and valve materials. They are described in 
section 4.2 Type key.

• Maximum flow rate and maximum counter-pressure.
• Supply voltage or mains voltage and mains frequency.

1.3.2 Connection size

Warning
These complete installation and operating 
instructions are also available on 
www.Grundfosalldos.com.
Prior to installation, read these installation and 
operating instructions. Installation and operation 
must comply with local regulations and accepted 
codes of good practice.

Pump types

DDI 60-10
DDI 150-4

Note The pump for viscous liquids is called HV variant 
in the following.

Pump type Connection size HV variant

DDI 60-10 DN 8 DN 20
DDI 150-4 DN 20 DN 20
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1.3.3 Pump performance

Performance data at maximum pump counter-pressure

* Observe the maximum permissible temperatures and that the friction loss increases with the viscosity of the dosing medium.

** The maximum dosing flow of HV-variant pumps is up to 10 % lower.

1.3.4 Accuracy
• Applies to:

– water as dosing medium
– fully deaerated dosing head
– standard pump version.

• Dosing flow fluctuation and linearity deviation: ± 1.5 % of the 
full-scale value.

• Construction tolerance: according to VDMA 24284.

1.3.5 Inlet pressure and counter-pressure / suction lift during 
operation

Maximum inlet pressure

* For pumps with pressure sensor (Flow Monitor pump option), 
the inlet pressure on the suction side must not exceed 1 bar.

Minimum counter-pressure at the pump discharge valve

* For pumps with pressure sensor (Flow Monitor pump option), 
the minimum system pressure is 2 bar and the minimum 
pressure difference between the suction and discharge sides is 
2 bar. If the volume flow is not constant (as, for example, in the 
case of contact or analog control), even small volume flows 
should not fall below the minimum pressure or the minimum 
pressure difference.

Maximum suction lift* (start-up) for media with a viscosity 
similar to water

* Deaeration valve open.

Maximum suction lift* (continuous operation) for non-
degassing media with a viscosity similar to water

* Dosing head and valves filled with dosing medium.

1.3.6 Sound pressure level
65 dB(A), testing according to DIN 45635-01-KL3.

1.3.7 Enclosure class

• Pump with mains plug: IP 65.
• Pump without mains plug: IP 65 can only be ensured if the 

power supply cable is connected with IP 65 protection.

1.3.8 Required energy

Power supply for AC voltage
• Rated voltage range: 110-240 V.

Deviation from the rated value: ± 10 %.
• Mains frequency: 50/60 Hz.
• Maximum input power: 50 W including all sensors (reduced 

input power according to pump type and connected sensors).

1.3.9 Ambient and operating conditions
• Permissible ambient temperature: 0 °C to +40 °C.
• Permissible storage temperature: –10 °C to +50 °C.
• Permissible air humidity: max. relative humidity: 

92 % (non-condensing).

1.3.10 Dosing medium

The dosing medium must have the following basic characteristics:
• liquid
• non-abrasive
• non-inflammable.

Pump type

Normal operation Slow-mode operation Slow-mode-2 operation

Q** p max.* Max. stroke rate Q** p max.* Max. stroke rate Q** p max.* Max. stroke rate

[l/h] [bar] [n/min] [l/h] [bar] [n/min] [l/h] [bar] [n/min]

DDI 60-10 60 10 180 40 10 120 24.7 10 74
DDI 150-4 150 4 180 100 4 120 62 4 74

Note
The pump can be operated in the range between 
0.125 % and 100 % of the maximum dosing 
capacity.

Note
The maximum display indication is higher than 
the nominal capacity of the pump because it 
refers to the default setting.

Pump type

Operating conditions / version

All*

[bar]

DDI 60-10 - DDI 150-4 2

Pump type

Operating conditions / version

All*

[bar]

DDI 60-10 - DDI 150-4 1

Pump type

Operating conditions / version

Continuous operation

[m]

DDI 60-10 - DDI 150-4 1

Pump type

Operating conditions / version

Normal operation

[m]

DDI 60-10 6
DDI 150-4 3

Caution

The enclosure class is only met if the sockets are 
protected! The data regarding the enclosure 
class applies to pumps with correctly inserted 
plugs or screwed-on caps.

Note The power supply must be electrically isolated 
from the signal inputs and outputs.

Warning
The DDI 222 is NOT approved for operation in 
potentially explosive areas!

Caution

The installation site must be under cover! 
Ensure that the enclosure class of motor and 
pump is not affected by the atmospheric 
conditions.
Pumps with electronics are only suitable for 
indoor use! Do not install outdoors!

Caution
In the event of questions regarding the material 
resistance and suitability of the pump for specific 
dosing media, please contact Grundfos Alldos.
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Maximum permissible viscosity at operating temperature* 

* The stated values are approximate values and apply to 
Newtonian liquids. 
Note that the viscosity increases with decreasing temperature!

Permissible media temperature

* A temperature of 120 °C at a counter-pressure of max. 2 bar is 
permitted for a short period (15 minutes).

** At 70 °C, the maximum counter-pressure is 3 bar.

1.4 Applications
1.4.1 Appropriate, acceptable and correct usage
The DDI 222 pump is suitable for liquid, non-abrasive and non-
inflammable media strictly in accordance with the instructions in 
this manual.

1.5 Warranty
Warranty in accordance with our general terms of sale and 
delivery is only valid
• if the pump is used in accordance with the information within 

this manual.
• if the pump is not dismantled or incorrectly handled.
• if repairs are carried out by authorised and qualified 

personnel.
• if original spare parts are used for repairs.

2. Safety
This manual contains general instructions that must be observed 
during installation, operation and maintenance of the pump. This 
manual must therefore be read by the installation engineer and 
the relevant qualified personnel/operators prior to installation and 
start-up, and must be available at the installation location of the 
pump at all times.
It is not only the general safety instructions given in this "Safety" 
section that must be observed, but also all the specific safety 
instructions given in other sections.

2.1 Identification of safety instructions in this manual
If the safety instructions or other advice in this manual are not 
observed, it may result in personal injury or malfunction and 
damage to the pump. The safety instructions and other advice are 
identified by the following symbols:

Information provided directly on the pump, e.g. labelling of fluid 
connections, must be observed and must be maintained in a 
readable condition at all times.

2.2 Qualification and training of personnel
The personnel responsible for the operation, maintenance, 
inspection and installation must be appropriately qualified for 
these tasks. Areas of responsibility, levels of authority and the 
supervision of the personnel must be precisely defined by the 
operator.
If the personnel do not have the necessary knowledge, the 
necessary training and instruction must be given. If necessary, 
training can be performed by the manufacturer/supplier at the 
request of the operator of the pump. It is the responsibility of the 
operator to make sure that the contents of this manual are 
understood by the personnel.

2.3 Risks when safety instructions are not observed
Non-observance of the safety instructions may have dangerous 
consequences for the personnel, the environment and the pump. 
If the safety instructions are not observed, all rights to claims for 
damages may be lost.
Non-observance of the safety instructions may lead to the 
following hazards:
• failure of important functions of the pump/system
• failure of specified methods for maintenance
• harm to humans from exposure to electrical, mechanical and 

chemical influences
• damage to the environment from leakage of harmful 

substances.

Pump type 

Maximum viscosity*

Normal 
operation

Slow-mode-1
operation 

Slow-mode-2 
operation

[mPa s] [mPa s] [mPa s]

Standard

DDI 60-10 100 200 500
DDI 150-4 100 200 500

Standard with Flow Monitor

DDI 60-10 70 100 200
DDI 150-4 50 100 200

HV variant with/without Flow Monitor

DDI 60-10 1200 2000 3000
DDI 150-4 700 1200 1800

Dosing head 
material

Min. media 
temperature

Max. media 
temperature

p < 10 bar

[°C] [°C]

PVC 0 40
Stainless steel, 
DIN 1.4571* –10 70

PP 0 40
PVDF** –10 60*

Warning
Observe the chemical manufacturer's safety 
instructions when handling chemicals! 

Caution
The dosing medium must be in liquid form!
Observe the freezing and boiling points of the 
dosing medium!

Caution

The resistance of the parts that come into contact 
with the media depends on the media, media 
temperature and operating pressure. Ensure that 
parts in contact with the media are chemically 
resistant to the dosing medium under operating 
conditions!
Make sure that the pump is suitable for the actual 
dosing medium!

Warning
Other applications or the operation of pumps in 
ambient and operating conditions, which are not 
approved, are considered improper and are not 
permitted. Grundfos Alldos accepts no liability 
for any damage resulting from incorrect use.

Warning
If these safety instructions are not observed, it 
may result in personal injury!

Caution
If these safety instructions are not observed, it 
may result in malfunction or damage to the 
equipment!

Note Notes or instructions that make the job easier 
and ensure safe operation.
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2.4 Safety-conscious working
The safety instructions in this manual, applicable national health 
and safety regulations and any operator internal working, 
operating and safety regulations must be observed.

2.5 Safety instructions for the operator/user
Hazardous hot or cold parts on the pump must be protected to 
prevent accidental contact.
Leakages of dangerous substances (e.g. hot, toxic) must be 
disposed of in a way that is not harmful to the personnel or the 
environment. Legal regulations must be observed.
Damage caused by electrical energy must be prevented (for more 
details, see for example the regulations of the VDE and the local 
electricity supply company).

2.6 Safety instructions for maintenance, inspection 
and installation work

The operator must ensure that all maintenance, inspection and 
installation work is carried out by authorised and qualified 
personnel, who have been adequately trained by reading this 
manual.
All work on the pump should only be carried out when the pump is 
stopped. The procedure described in this manual for stopping the 
pump must be observed.
Pumps or pump units which are used for media that are harmful 
to health must be decontaminated.
All safety and protective equipment must be immediately 
restarted or put into operation once work is complete.
Observe the points described in the initial start-up section prior to 
subsequent start-up.

2.7 Unauthorised modification and manufacture of 
spare parts

Modification or changes to the pump are only permitted following 
agreement with the manufacturer. Original spare parts and 
accessories authorised by the manufacturer are safe to use. 
Using other parts can result in liability for any resulting 
consequences.

2.8 Improper operating methods
The operational safety of the supplied pump is only ensured if it is 
used in accordance with section 1. General information. The 
specified limit values must under no circumstances be exceeded.

2.9 Safety of the system in the event of a failure in the 
dosing system

DDI 222 dosing pumps are designed according to the latest 
technologies and are carefully manufactured and tested. 
However, a failure may occur in the dosing system. Systems in 
which dosing pumps are installed must be designed in such a 
way that the safety of the entire system is still ensured following a 
failure of the dosing pump. Provide the relevant monitoring and 
control functions for this.

3. Transport and intermediate storage

3.1 Transport

3.2 Delivery
The DDI 222 dosing pump is delivered in a cardboard box. Place 
the pump in the packaging during transport and intermediate 
storage.

3.3 Unpacking
Retain the packaging for future storage or return, or dispose of 
the packaging in accordance with local regulations.

3.4 Intermediate storage
• Permissible storage temperature: –10 °C to +50 °C.
• Permissible air humidity: max. relative humidity: 

92 % (non-condensing).

3.5 Return
Return the pump in its original packaging or equivalent. 
The pump must be thoroughly cleaned before it is returned or 
stored. It is essential that there are no traces of toxic or 
hazardous media remaining on the pump.

Before returning the pump to Grundfos Alldos for service, the 
safety declaration at the end of these instructions must be filled 
in by authorised personnel and attached to the pump in a visible 
position.

If Grundfos Alldos is requested to service the pump, it must be 
ensured that the pump is free from substances that can be 
injurious to health or toxic. If the pump has been used for such 
substances, the pump must be cleaned before it is returned. 
If proper cleaning is not possible, all relevant information about 
the chemical must be provided.
If the above is not fulfilled, Grundfos Alldos can refuse to accept 
the pump for service. Possible costs of returning the pump are 
paid by the customer.
The safety declaration can be found at the end of these instructions.

Warning
Electrical connections must only be carried out 
by qualified personnel!
The pump housing must only be opened by 
personnel authorised by Grundfos Alldos!

Caution Do not throw or drop the pump.

Caution
Grundfos Alldos accepts no liability for damage 
caused by incorrect transportation or missing or 
unsuitable packaging of the pump!

Caution
If a pump has been used for a medium which is 
injurious to health or toxic, the pump will be 
classified as contaminated.

Caution
The replacement of the power supply cable must 
be carried out by an authorised Grundfos Alldos 
service workshop.
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4. Technical data

4.1 Identification

Fig. 1 DDI 222 nameplate

TM
03

 8
68

7 
22

07

Pos. Description

1 Type designation
2 Model
3 Maximum capacity [l/h]
4 Voltage [V]
5 Frequency [Hz]
6 Product number
7 Country of origin
8 Year and week code
9 Marks of approval, CE mark, etc.

10 Maximum pressure [bar]
11 Serial number
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4.2 Type key

Example: DDI 150 - 4 AR -PP /E /G -S -3 1 B2 B2 F

Type range Mains plug

DDI X No plug

Maximum flow [l/h] F EU (Schuko)

Maximum counter-pressure [bar] B USA, Canada

Control variant
I Australia, New Zealand, Taiwan

AR Standard
E Switzerland

AF AR with Flow Monitor Connection, suction/discharge

AP AR with PROFIBUS 4 Tube, 6/9 mm

APF AR with Flow Monitor and PROFIBUS
6 Tube, 9/12 mm
S Tube, 0.375"/0.5"

Dosing head variant Q Tube, 19/27 mm

PP Polypropylene
B1 Tube 6/12 mm/

cementing d. 12 mmPV PVDF (polyvinylidene fluoride)
PVC Polyvinyl chloride

B2 Tube 13/20 mm/
cementing d. 25 mmSS Stainless steel, DIN 1.4401

PP-L PP + integrated diaphragm leakage detection
A Threaded, Rp 1/4, female
A1 Threaded, Rp 3/4, female

PV-L PV + integrated diaphragm leakage detection
A3 Threaded, 3/4" NPT, female
V Threaded, 1/4" NPT, female

PVC-L PVC + integrated diaphragm leakage detection
A9 Threaded, 1/2" NPT, male
B3 Welding d. 16 mm

SS-L SS + integrated diaphragm leakage detection
B4 Welding d. 25 mm

Valve type

Gasket material 1 Standard

E EPDM (ethylene propylene diene monomer)
2

Spring-loaded
0.05 bar suction opening 
pressure; 0.05 bar discharge 
opening pressure V FKM

T PTFE 
5 For abrasive media 

(stainless steel only)Valve ball material

C Ceramics

6

Spring-loaded
(DN 20, stainless-steel balls)
0.8 bar discharge opening 
pressure

G Glass

T PTFE

SS Stainless steel, DIN 1.4401 Supply voltage

Control panel position 3 1 x 100-240 V, 50/60 Hz

F Front-mounted
S Side-mounted
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4.3 General description
The DDI 222 is a dosing pump with an EC motor (brushless DC 
motor) as the drive and electronic power control. The pump is 
operated via the diagonal display in a user-friendly menu 
structure.
The pump incorporates an overpressure safety feature. When an 
adjustable cut-off pressure is exceeded, the pump can be 
switched off automatically.
The DDI 222 is available in various versions. See also section 
1. General information. 
Option:
The pump can also be equipped with the following:
• diaphragm leakage sensor (MLS)
• interface for PROFIBUS.
The functions are described, but only apply to the relevant pump 
version.

Fig. 2 DDI 222

4.3.1 HV variant for liquids which are more viscous than 
water

All HV-variant pumps are equipped with spring-loaded DN 20 
valves with an opening pressure of 0.1 bar (or 0.8 bar for the 
pressure side) and connection for PVC tube 19 x 27. 
DDI 60-10 has a special dosing head.

4.4 Safety functions
4.4.1 Diaphragm leakage detection (optional)
Pumps with diaphragm leakage signal have a special dosing 
head with a diaphragm set and pressure switch. The pressure 
switch (socket 1) is fitted and connected to the pump on delivery.

Fig. 3 Dosing head with diaphragm set and pressure switch 
for diaphragm leakage detection

In the event of a leak in the diaphragm:
• Dosing medium penetrates between the working diaphragm 

and the protection diaphragm and is transferred to the 
pressure switch via the signal diaphragm.

• On the next pressure stroke, pressure is applied to the 
pressure switch, which is activated. The pump indicates an 
error but continues operating.

• The electronics operates two contacts, which can be used, for 
example, to trigger an alarm signal or to switch off the pump.

• In emergency mode, the pump can continue operating for a 
short time.

4.4.2 Pressure control
The DDI 222 pump incorporates a pressure control function. The 
pressure is calculated from the motor current consumption or is 
measured directly in the dosing head if a pressure sensor is 
present (Flow Monitor pump option). At a user-defined pressure, 
the pump is switched off automatically.

This function protects the pump, but not the system. It is 
recommended that the system is protected by an overflow valve.
This function can be enabled and disabled in the second function 
level of the electronics.

4.4.3 Dosing control (Flow Monitor)
The pressure sensor (Flow Monitor pump option) is used as a 
dosing controller and to monitor the pressure for the whole power 
ranges.
The Flow Monitor for dosing control consists of a pressure sensor 
integrated in the dosing head.
The pressure sensor is available as Flow Monitor pump option. 
The pressure sensor is fitted to the pump on delivery. Upgrades 
are not possible.

TM
03

 6
66

1 
45

06

Pos. Components

3a Suction valve
3b Discharge valve
2 Dosing head 
D MLS pressure switch (optional)
H Outlet joint in the event of diaphragm leakage

Note

Note that the HV-variant pump has other 
dimensions than the standard pump and that 
other connection line dimensions might be 
required!

3a

3b

2

D

H

TM
03

 6
61

1 
45

06

Pos. Components

2 Dosing head
D Pressure switch

Q1 Working diaphragm

Q2 Signal diaphragm (intermediate layer made from 
fabric)

Q3 Protection diaphragm

Caution

After a diaphragm leakage detection, the 
pressure switch has to be checked. In case the 
diaphragm of the pressure switch is broken or 
affected by the dosing liquid, the pressure switch 
must be replaced.

Caution
To protect the pump and system against 
excessive pressure build-up, install an overflow 
valve in the discharge line.

Note
Pressure control is primarily used to protect the 
pump. This function is not a substitute for the 
overflow valve.

Q1 Q2 Q3

2

D

L

L
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4.4.4 Flow compensation
The flow compensation is a function to keep the dosing flow 
constant with changing system pressure. Pressure changes are 
detected by the pressure sensor and the motor speed is adjusted 
accordingly.
To use this function, pressure control or dosing control (Flow 
Monitor) has to be activated in the electronics.

4.5 Dimensional sketches

Fig. 4 DDI 222 

Dimensions for DDI 222

4.6 Weight

4.7 Materials
Pump housing material
Pump and control unit housing: PPE-SB (fibre-reinforced 
Lurranyl).

Pressure sensor (Flow Monitor)
Sensor: Aluminium oxide Al2O3 (96 %).
O-rings: FKM, EPDM or PTFE.

Pressure switch (MLS)
Pressure switch: Stainless steel, DIN 1.4305.
Diaphragm of the pressure switch: EPDM.

Note

When dosing media with a viscosity similar to 
water, the pump needs not to be calibrated, as 
the pump already responds to the possible 
change of the system pressure.
When dosing media with a viscosity different 
from water or after a software update, the pump 
has to be calibrated.

TM
03

 6
66

3 
45

06

A4
A3

H
2

D1

C4 C1

207
172.5

16.5
Ø7

10

7

61.5
105

123
B3
B4

23
0

17
5

(159)

A5

H
3

MLS

DS

MLS: Diaphragm leakage sensor (optional)
DS: Pressure sensor (Flow Monitor pump option)

A3
[mm]

A4
[mm]

A5
[mm]

B3
[mm]

B4
[mm]

C1
[mm]

C4
[mm]

D1 H2
[mm]

H3
[mm]

DDI 60-10 283 338 306 137 – 58 37 R 5/8 252 153
DDI 150-4 315 372 350 137 139 90 39 R 1 1/4 265 179
DDI 60-10 / HV 295 350 328 137 – 68 38 R 1 1/4 246 143
DDI 150-4 / HV 315 372 350 137 139 90 39 R 1 1/4 265 179

Pump type Dosing head material Weight [kg]

DDI 60-10 PVC, PP, PVDF 5
DDI 60-10 Stainless steel, DIN 1.4571 7
DDI 150-4 PVC, PP, PVDF 6.5
DDI 150-4 Stainless steel, DIN 1.4571 12

Warning
Observe the manufacturer's safety instructions 
when handling chemicals!

Caution

The resistance of the parts that come into contact 
with the media depends on the media, media 
temperature and operating pressure. Ensure that 
parts in contact with the media are chemically 
resistant to the dosing medium under operating 
conditions!

Note
Further information on resistance with regard to 
the media, media temperature and operating 
pressure is available on request.
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4.8 Control unit
Functions of pumps with control unit
• "continuous operation" button for function test and suction
• memory function (stores a maximum of 65,000 pulses)
• two-stage tank-empty signal (e.g. via Grundfos Alldos tank-

empty sensor)
• stroke/pulse signal / pre-empty signal (adjustable)
• dosing controller or Flow Monitor function (only with sensor – 

optional)
• diaphragm leakage detection (only with sensor – optional)
• access-code-protected settings
• remote on/off
• calibration (adjust the pump to local operating conditions)
• pressure control function / counter-pressure display
• dosing capacity display (can be reset)
• operating hours counter (cannot be reset)
• interface: PROFIBUS (optional).
Operating modes:
• manual

input/display of the dosing flow in l/h or gal/h.
Quasi continuous dosing (short suction stroke, dosing stroke 
as long as possible).

• contact signal control
input/display in ml/contact, most constant dosing

• current signal control 0-20 mA / 4-20 mA
Adjustment of volumetric flow proportional to the current signal 
(displayed in l/h).
Weighting of current input/output.

• batch dosing
Setting the dosing capacity and dosing flow per batch 
triggered manually or by an external contact signal.

• batch dosing with timer functions
– setting the dosing capacity and dosing flow per batch 
– setting the start time for first batch
– setting the repeat time for subsequent batches.

• slow mode (for viscous media)
two-stage reduction of the maximum dosing flow to 66 % 
(slow mode 1) or 41 % (slow mode 2).

Inputs and outputs

4.8.1 Interface (optional)
• PROFIBUS.

5. Installation

5.1 General information on installation

5.2 Installation location
5.2.1 Space required for operation and maintenance

The control elements must be easily accessible during operation.
Maintenance work on the dosing head and the valves must be 
carried out regularly.
Provide sufficient space for removing the dosing head and the 
valves.

5.2.2 Permissible ambient influences
Permissible ambient temperature: 0 °C to +40 °C.
Permissible air humidity: max. relative humidity: 
92 % (non-condensing).

5.2.3 Mounting surface
The pump must be mounted on a flat surface.

5.3 Mounting

Fig. 5 Drilling scheme 

• Use four M6 screws to mount the pump on the tank or on a 
console so that the suction valve is at the bottom and the 
discharge valve is at the top (dosing always flows upwards).

Inputs

Contact signal
Maximum load: 12 V, 5 mA
Minimum pulse length: 10 ms
Minimum pause time: 25 ms

Current 0-20 mA Maximum load: 22 Ω
Remote on/off Maximum load: 12 V, 5 mA
Tank-empty signal Maximum load: 12 V, 5 mA
Dosing controller and diaphragm leakage sensor

Outputs

Current 0-20 mA Maximum load: 350 Ω

Error signal Maximum ohmic load: 
50 V DC / 75 VAC, 0.5 A

Stroke signal Contact time/stroke: 200 ms

Pre-empty signal Maximum ohmic load:
50 V DC / 75 VAC, 0.5 A

Warning
Observe the specifications for the range of 
applications and installation location described 
in sections 1. General information and 
5.2 Installation location.

Warning
Faults, incorrect operation or faults on the pump 
or system can, for example, lead to excessive or 
insufficient dosing, or the permissible pressure 
may be exceeded. Consequential faults or 
damage must be evaluated by the operator and 
appropriate precautions must be taken to avoid 
them!

Note
The pump must be installed in a position where 
it is easily accessible during operation and 
maintenance work.

Caution

The installation site must be under cover! 
Ensure that the enclosure class of motor and 
pump is not affected by the atmospheric 
conditions.
Pumps with electronics are only suitable for 
indoor use! Do not install outdoors!

Caution Carefully tighten the screws, otherwise the 
plastic housing may be damaged.

TM
03

 6
66

4 
45

06

 79.95

7

(159)
172.5

16.5

10
5

C1

ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 666 of 2338



12

5.4 Installation examples

Fig. 6 Installation example of pump with manual deaeration 

5.4.1 Installation tips
• For non-degassing media with a viscosity similar to water, the 

pump can be mounted on the tank (observe the permissible 
suction lift).

• Flooded suction preferred.
• For media with a tendency to sedimentation, install the suction 

line with filter (15i) so that the suction valve remains a few 
millimetres above the possible level of sedimentation.

Fig. 7 Tank installation

With open outflow of the dosing medium or low counter-
pressure
A positive pressure difference of at least 1 bar must be ensured 
between the counter-pressure at the injection point and the 
pressure of the dosing medium at the pump suction valve. 
• If this cannot be ensured, install a pressure-loading valve (7i) 

immediately before the outlet or the injection unit. 

Fig. 8 Installation with pressure-loading valve

• To avoid the siphon effect, install a pressure-loading valve (7i) 
in the discharge line and, if necessary, a solenoid valve (14i) in 
the suction line.

Fig. 9 Installation to avoid the siphon effect

• To protect the dosing pump against excessive pressure build-
up, install a relief valve (6i) in the discharge line.

• For degassing media: 
– Flooded suction. 
– Install a filter (15i) in the suction line to prevent the valves 

being contaminated.

Fig. 10 Installation with relief valve and filter

TM
03

 6
66

5 
45

06

1i

2i

3i

4i

5i

6i

7i

9i

10i

8i

15i

11i
12i

Pos. Components

1i Dosing tank
2i Electric agitator
3i Extraction device
4i Suction pulsation damper
5i Dosing pump
6i Relief valve
7i Pressure-loading valve
8i Pulsation damper
9i Calibration tube

10i Injection unit
11i Deaeration and evacuation valve
12i Check-back valve
15i Filter
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 6
66

6 
45

06

13i

6i

10i
p

15i

TM
03

 6
66

7 
45

06
TM

03
 6

66
8 

45
06

TM
03

 6
66

9 
45

06

7i >p _ 1barp ≥ 1 bar

7i

14i

12 >p -p _ 1barp1

p2

p2 - p1 ≥ 1 bar

15i

10i

6i

p
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• For line lengths above 1 metre a suction pulsation damper (4i) 
may be required, depending on the flow rate.

Fig. 11 Installation with suction pulsation damper

• For damper and line lengths above 3 metres and for flexible 
pipework and line lengths above 5 metres, a pulsation damper 
(8i) must be used to protect the system.

Fig. 12 Installation with pulsation damper

• When installing the suction line, observe the following:
– Keep the suction line as short as possible. Prevent it from 

becoming tangled. 
– If necessary, use swept bends instead of elbows.
– Always route the suction line up towards the suction valve.
– Avoid loops as they may cause air bubbles.

Fig. 13 Installation of suction line

• In the case of long discharge lines, install a non-return valve 
(12i) in the discharge line.

Fig. 14 Installation with non-return valve

5.5 Tube / pipe lines
5.5.1 General

Maximum suction line length
• 5 m for standard pumps when dosing media with a viscosity 

similar to water and using a pulsation damper.
• 1.2 m when dosing media with a higher viscosity than water.
• 1.2 m for pumps with Flow Monitor (2 m for standard 

DDI 60-10) when dosing media with a viscosity similar to water 
and not using a pulsation damper.

5.5.2 Sizing of tube / pipe lines

Minimum internal diameter
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06

4i

8i

12i11i

Warning
To protect the dosing pump against excessive 
pressure build-up, install a relief valve in the 
discharge line.
All lines must be free from strain! 
Avoid loops and buckles in the tubes!
Keep the suction line as short as possible!
The flow must run in the opposite direction to 
gravity!
Observe the manufacturer's safety instructions 
when handling chemicals!

Caution

The resistance of the parts that come into contact 
with the media depends on the media, media 
temperature and operating pressure. Ensure that 
parts in contact with the media are chemically 
resistant to the dosing medium under operating 
conditions!
Only use the specified line types!

Warning
Observe the pressure stage of the used lines. 
The maximum permissible inlet pressure and the 
pressure stage of the discharge lines must not be 
exceeded!

Pump type

Pump version

Standard HV variant

[mm] [mm]

DDI 60-10 Suction side: 9 
Discharge side: 6

Suction side: 19 
Discharge side: 13

DDI 150-4 13 Suction side: 19 
Discharge side: 13
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5.5.3 Connecting the suction and discharge lines
• Connect the suction line to the suction valve (3a).

– Install the suction line in the tank so that the foot valve 
remains approximately 5 to 10 mm above the bottom of the 
tank or the possible level of sedimentation.

• Connect the discharge line to the discharge valve (3b).

Fig. 15 Connecting the suction and discharge lines

TM
03

 6
23

5 
45

06
Pos. Components

3a Suction valve
3b Discharge valve
C Pipe connection
D Tube connection

Caution Observe the pressure limits specified in section 
1. General information! 

A

B

C D

3b

DC

3a
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6. Electrical connections
Make sure that the pump is suitable for the electricity supply on 
which it will be used.

6.1 Connecting the signal lines for DDI 222

Fig. 16 DDI 222 connection diagram

6.1.1 Diaphragm leakage signal / (pressure sensor – Flow Monitor)

Socket 1
For diaphragm leakage signal (MLS) and/or pressure sensor 
(Flow Monitor pump option). 
The diaphragm leakage signal and pressure sensor are pre-
assembled with an M12 plug for socket 1.
• Connect the cables according to the table below.

* MLS is an abbreviation of the function in German language "Membranleckagesignalisierung" = diaphragm leakage signalling

6.1.2 Current output / Flow Monitor (pressure sensor)

Socket 2
For pressure sensor for Flow Monitor option. 
The pressure sensor is supplied ready-made with M12 plug for 
socket 2 or socket 1.
The current output indicates the current dosing flow and can be 
weighted independently of the selected operating mode. See 
section 9.6.4 Weighting of current input/output.

Warning
Electrical connections must only be carried out 
by qualified personnel!
Disconnect the power supply before connecting 
the power supply cable and the relay contacts!
Observe the local safety regulations!

Warning
The pump housing must only be opened by 
personnel authorised by Grundfos Alldos!

Warning
Protect the cable connections and plugs against 
corrosion and humidity.
Only remove the protective caps from the 
sockets that are being used.

Caution The power supply must be electrically isolated 
from the signal inputs and outputs.

TM
03
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58

3 
45

06

1

3

5

42

12

3
4

5

6

1
2

3
4

optional
5

12

3
4

21

4
3

12

3
4

5

12

4
3

Optional

Socket 1 Used for / wire colours

Pin Assignment Diaphragm leakage signal (MLS)* Pressure sensor

1 + 5 V x
3 Pressure sensor input x
4 MLS input Black
5 GND Green/yellow x

Note

Pressure sensor (Flow Monitor):
If socket 2 is also used for current output, the 
pressure sensor can be either connected to 
socket 1 or preferably together with the current 
output to socket 2 using the plug set (product 
number 96645265 (321-327)), see section 
6.1.7 Accessories: cable and plug for DDI 222.

Socket 2 Cable Used for

Pin Assignment Wire colour +/– current output Pressure sensor

1 + 5 V Brown x
3 Pressure sensor input Blue x
4 Current output Black +
5 GND Green/yellow – x
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6.1.3 Stroke/pulse signal / pre-empty signal / error signal

Socket 3
Electrically isolated output for stroke/pulse signal or pre-empty 
signal and error signal.

6.1.4 Remote on/off / contact input / current input

Socket 4
For the remote on/off input and contact input or current input. 
If the remote on/off and contact inputs are to be used at the same 
time, wire 1 is assigned twice.

6.1.5 Empty signal only / pre-empty and empty signal

Socket 5
For the empty signal only or pre-empty and empty signal input. 
The suction lines with empty signal or pre-empty and empty 
signal are pre-assembled with a plug for socket 5.

6.1.6 PROFIBUS (optional)

Socket 6
Socket 6 for PROFIBUS is only used when the PROFIBUS option 
is selected.

For pumps with PROFIBUS option, please refer to the separate 
"PROFIBUS-DP" manual provided.

6.1.7 Accessories: cable and plug for DDI 222
 

Socket 3 Cable Used for 

Pin Assignment Wire colour Stroke/pulse signal/
pre-empty signal Error signal

1 Error signal contact Brown x
2 Stroke/pulse signal or pre-empty signal contact White x
3 Stroke/pulse signal or pre-empty signal contact Blue x
4 Error signal contact Black x

Caution

For the connection of one cable, use a plug 
adapter with simple cable entry, for the 
connection of two cables, use a plug adapter with 
double cable entry, otherwise the protection will 
be lost!

Socket 4 Cable Used for

Pin Assignment Wire colour Remote on/off 
input Contact input +/– current input

1 GND Brown x x –
2 Current input White +
3 Remote on/off input Blue x
4 Contact input Black x

Socket 5 Used for

Pin Assignment Empty signal Pre-empty signal

1 Pre-empty signal x
2 Empty signal x
3 GND x x

Description Product numbers

4-pole M12 plug, suitable for socket 3, with 2 m signal cable 96609017 (321-206)
4-pole M12 plug, suitable for socket 3, with 5 m signal cable 96609019 (321-208)
4-pole M12 plug, suitable for socket 4, with 2 m signal cable 96609014 (321-205)
4-pole M12 plug, suitable for socket 4, with 5 m signal cable 96609016 (321-207)
5-pole M12 plug set, suitable for socket 2, with coupling for pressure sensor (Flow monitor) 
and 2 m of signal cable for the current output 96645265 (321-327)

5-pole M12 plug, suitable for sockets 1, 2 and 4, screwed, without cable, with double cable entry 96609030 (321-210)
5-pole M12 plug, suitable for sockets 1, 2 and 4, screwed, without cable, with single cable entry 96609031 (321-217)
Extension cable, 5 m with 5-pole coupling for M12 plug 96609032 (321-223)
5-pole M12 plug, suitable for socket 2, with 2 m signal cable 96632921 (321-215)
5-pole M12 plug, suitable for socket 2, with 5 m signal cable 96632922 (321-216)
5-pole M12 plug, angled, suitable for socket 2, with 2 m signal cable 96699697 (321-271)
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6.2 Connecting the power supply cable

• Do not switch on the power supply until you are ready to start 
the pump.

6.2.1 Versions without mains plug

• Connect the pump to the mains in accordance with local 
electrical installation regulations.

6.2.2 Version with mains plug
• Insert the mains plug in the mains socket.

7. Start-up / shutdown

7.1 Initial start-up / subsequent start-up
7.1.1 Checks before start-up
• Check that the rated voltage stated on the pump nameplate 

corresponds to the local conditions! 
• Check that all connections are secure and tighten, 

if necessary.
• Check that the dosing head screws are tightened with the 

specified torque and tighten, if necessary.
• Check that all electrical connections are correct.

7.1.2 Assisting suction for systems without flooded suction
At the dry suction/discharge valves:
1. Remove the suction line.
2. Hold a small container of water directly next to the suction 

valve and draw water until the dosing head is full.
3. Reinsert the suction line.

7.1.3 Starting the pump
1. Open the suction and discharge isolating valves, if installed.
2. Depressurise the system on the discharge side of the pump:

– Open the system deaeration and evacuation valve.
3. Let the pump run in continuous operation:

– Switch on the power supply.
– Press the "Start/Stop" button and keep it pressed.
– The pump switches to continuous operation at maximum 

stroke frequency.
4. Leave the pump running until the dosing head and the valves 

are filled with medium and dosing medium flows from the 
deaeration line on the discharge side.

5. Close the system deaeration and evacuation valve.
The pump is now ready for operation.

7.1.4 Tightening dosing head screws

7.2 Operating the pump

7.3 Shutdown

7.3.1 Switching off / uninstalling
1. Switch off the pump and disconnect it from the power supply.
2. Depressurise the system.
3. Take suitable steps to ensure that the returning dosing 

medium is safely collected.
4. Carefully remove all lines.
5. Uninstall the pump.

7.3.2 Cleaning
1. Rinse all parts that have come into contact with the medium 

very carefully:
– lines
– valves
– dosing head
– diaphragm.

2. Remove any trace of chemicals from the pump housing.

Warning
Disconnect the power supply before connecting 
the power supply cable!
Before connecting the power supply cable, check 
that the rated voltage stated on the pump 
nameplate corresponds to the local conditions! 
Do not make any changes to the power supply 
cable or plug!

Caution The pump can be automatically started by 
connecting the power supply!

Caution
The assignment between the plug-and-socket 
connection and the pump must be labelled 
clearly (e.g. by labelling the socket outlet).

Warning
The pump must be connected to an external 
clearly labelled mains switch with a minimum 
contact gap of 3 mm in all poles.

Warning
IP 65 can only be ensured if the power supply 
cable is connected with IP 65 protection.

Warning
The electronic printed circuit board may be live 
even if the mains voltage is not connected! 
The printed circuit board may only be replaced 
by service personnel authorised by Grundfos 
Alldos.

Warning
Risk of chemical burns!
Wear protective clothing (gloves and goggles) 
when working on the dosing head, connections 
or lines!

Caution

Before each start-up, check the dosing head 
screws.
After initial start-up and after each time the 
diaphragm is changed, tighten the dosing head 
screws.
After approximately 6-10 operating hours or two 
days, cross-tighten the dosing head screws 
using a torque wrench.
Torque: 7 Nm (+ 1 Nm).

Caution

After initial start-up and after each time the 
diaphragm is changed, tighten the dosing head 
screws.
After approximately 6-10 operating hours or two 
days, cross-tighten the dosing head screws using 
a torque wrench.
Torque: 7 Nm (+ 1 Nm).

Note

To operate the pump, see sections 8. Operation, 
9. How to use the control unit and 
10. Maintenance and, if necessary, section 
11. Fault finding chart.

Warning
Risk of chemical burns!
Wear protective clothing (gloves and goggles) 
when working on the dosing head, connections 
or lines!
Do not allow any chemicals to leak from the 
pump. Collect and dispose of all chemicals 
correctly!

Note If possible, rinse the dosing head before shutting 
down the pump, e.g. by supplying it with water.
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7.3.3 Storage
Storage of the pump: 
1. After cleaning (see above), carefully dry all parts and reinstall 

the dosing head and valves, or
2. change the valves and diaphragm.
See section 10. Maintenance.

7.3.4 Disposal
Disposal of the pump: 
• After cleaning (see above), dispose of the pump in accordance 

with the relevant regulations. 

8. Operation

8.1 Control and display elements

Fig. 17 Display of DDI 222

8.1.1 Display test
A display test is automatically performed when the pump is 
switched on. All the segments of the LCD are switched on for 
3 seconds and the software version number is then displayed for 
2 seconds.

8.1.2 Display indicator
When switched on (if the pump was stopped) and during pump 
operation, the dosing flow setpoint is displayed. With contact 
control the set ml/contact value is displayed.

8.2 Switching on/off

• To start the pump, switch on the power supply.
• To stop the pump, switch off the power supply.

9. How to use the control unit

9.1 Menu levels
Menu levels used in the control unit
• First function level: for selecting and setting the operating 

modes of the pump (Manual, Contact, Analog), performing the 
batch and timer functions and starting the pump.

• Second function level: for setting and viewing additional 
functions, selecting and setting the batch and timer functions 
and setting the access code to protect the pump against 
unintentional or unauthorised access to pump settings.

• Service level: for setting the pump type and the unit of display 
for the dosing flow (l/h or gal/h) and setting the inputs and 
outputs.

Saving user settings
The pump settings are automatically saved approximately every 
10 minutes and remain as they are even after the power supply 
has been switched off.

9.2 General functions of the control unit
9.2.1 Suction
If the "Start/Stop" button is pressed for longer than 1 second, the 
pump switches to continuous operation for as long as the button 
is held down (e.g. for suction). 
This happens regardless of the selected operating mode.
(In batch or timer mode, the pump has to be stopped first.)

9.2.2 Locking "run"
The pump can be locked to avoid manual stopping.
When activating this function (service level), the pump starts 
running with the present settings and cannot be stopped using 
the "Start/Stop" button. 
It is still possible to acknowledge error messages using the 
"Start/Stop" button.

Stopping the pump when the locking "run" is activated
• If remote on/off is connected, use remote off.
• Disconnect the pump from the power supply.

9.2.3 Two-stage tank-empty signal
This function is used to provide a warning when the tank is almost 
empty and to switch off the pump when the tank is empty. To use 
the pre-empty signal, ensure that the suction line is equipped with 
two float switches. 

Pre-empty signal
The pre-empty signal can be an error signal or a pre-empty signal 
at socket 3. For a pre-empty signal, relay 1 must be set to 
"Pre-empty signal". See sections 6. Electrical connections and 
9.7.1 Modifying the switch assignment.

Caution

In the event of a diaphragm leakage, the dosing 
liquid may leak out of the hole in the intermediate 
flange between the pump and the dosing head. 
The parts inside the housing are protected from 
the dosing liquid for a short time (depending on 
the type of liquid) by the housing sealing. It is 
necessary to check regularly (daily) if liquid is 
leaking out of the intermediate flange.
For maximum safety, we recommend the pump 
version with diaphragm leakage detection.
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7 
45
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Element Description

Light-emitting diode (LED)
• Lights up red when the pump is stopped.
• Lights up green when the pump is started 

and briefly goes out during a suction 
stroke.

• Lights up yellow when the pump is 
switched off remotely.

• Flashes red if an error signal is present.
• Flashes red/green when an error message 

is present and the pump is running, or 
restarts automatically after the error has 
been corrected.

• Goes out when the pump is in menu mode.
"Start/Stop" 
• Use this button to start or stop the pump.
• Error signals can be acknowledged by 

pressing the "Start/Stop" button.

Use the "Menu/Info" button to switch between 
the operating modes.

Use the "Down" and "Up" buttons to change 
values in the display.

Stop
Start Menu

Down
Up

Mode

Mode

Stop
Start

Menu
Info

Down
Up

Caution
Before switching on the pump, check that it is 
installed correctly. See sections 5. Installation 
and 7.1 Initial start-up / subsequent start-up.

Note
First see sections 5. Installation, 7. Start-up / 
shutdown and 7.2 Operating the pump. Only the 
additional functions are described in this section.

Note
For "Batch manual", the "Run" button should not 
be locked as the pump then runs in continuous 
operation.

ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 673 of 2338



19

When the contact of the corresponding float switch closes,
• the error signal relay or pre-empty signal relay switches on, 

but the pump is not switched off.
• The LED flashes red.
• The empty-signal symbol flashes in the display.

Fig. 18 Display: pre-empty signal

Once the error has been corrected,
• the error signal relay or pre-empty relay switches off.
• The pump returns to the state it was in before the error 

occurred.

Empty signal
When the contact of the corresponding float switch closes,
• the pump is switched off.
• The error signal relay switches on.
• The LED flashes red.
• The empty-signal symbol lights up in the display.

Fig. 19 Display: empty-signal symbol

Once the error has been corrected,
• the pump starts running again (if it was running before).
• The error signal relay switches off.
• The pump returns to the state it was in before the error 

occurred. 

9.2.4 Diaphragm leakage sensor (MLS)
As an option, the pump can be equipped with a sensor for 
diaphragm leakage detection.
The electronics automatically detects whether a sensor is 
connected. The following appears in the display. 

Fig. 20 Display: MLS sensor is connected

When a diaphragm leakage is detected by the sensor,
• the pump is switched off.
• The error signal relay switches on.
• The LED flashes red.
• "MBS" (MLS) and "ERROR" flash in the display.

Fig. 21 Display: diaphragm leakage detected

Once the error has been corrected (the contact is no longer 
closed),
• press the "Start/Stop" button to acknowledge the error.
• The pump starts running again (if it was running before).
• The error signal relay switches off.
• The pump returns to the state it was in before the error 

occurred.

9.2.5 Blocking safety
If the pump has existing strokes to process, a check is carried out 
to determine whether the drive is turning. If the drive motor is 
blocked, e.g. due to excess counter-pressure in the dosing 
system, this is detected and indicated by the integrated motor 
monitoring function.
• The error signal relay switches on.
• "1/min", "bar" and "ERROR" flash in the display.

Fig. 22 Display: motor monitoring

• The pump is stopped.
• The red LED flashes.
For possible errors and their correction, see section 11. Fault 
finding chart.
Once the error has been corrected,
• press the "Start/Stop" button to acknowledge the error.

9.2.6 Power off
If the power consumption of the drive motor is too high, e.g. due 
to excess counter-pressure in the dosing system, this is detected 
and indicated by the power monitoring function.
• The error signal relay switches on.
• "1/min", "bar" and "ERROR" flash in the display.
• The pump is stopped. Every 10 minutes, an attempt is made to 

automatically restart the pump.
• The LED flashes red/green.

Fig. 23 Display: power off

For possible errors and their correction, see section 11. Fault 
finding chart.
Once the error has been corrected,
• the pump restarts automatically, or
• press the "Start/Stop" button to acknowledge the error.
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Note

A cable break of the pressure switch is also 
indicated as a diaphragm leakage signal 
(MLS error). After acknowledging the MLS error, 
the pump continues to operate without error 
indication!
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9.2.7 Remote on/off
The pump can be switched off remotely (e.g. from a control 
room).
• If switched off remotely, the pump does not respond to any 

input signals or to operator input.
Exception: The pump can still be stopped manually (press the 
"Start/Stop" button) and run in continuous operation (press 
and hold down the "Start/Stop" button).

• "Stop" lights up in the display.
• The yellow LED lights up.
• When switched on remotely, the pump returns to the state it 

was in before it was switched off. If, for example, the pump 
was previously in "Stop" mode, it returns to this mode once it 
is switched on.

9.2.8 Memory function
Contact signals, which cannot be processed immediately, can be 
stored and subsequently made available to the pump for 
processing. A maximum of 65,000 contact signals can be stored.
• Without memory: If the pump is running when a contact 

signal is received, the signal is ignored. The pump performs 
the current dosing, then it is again ready to receive new 
contact signals, i.e. it rejects excess contacts.

• With memory: If the pump is running when a contact signal is 
received, the signal is stored in the memory. First, the pump 
performs the current dosing, then it processes the contact 
signals from the memory.

The contents of the memory are deleted:
• by switching off the power supply
• by switching the operating mode.
The contents of the memory are not deleted:
• by actuating the remote on/off contact
• by pressing the "Start/Stop" button
• by continuous operation.

9.2.9 Flow Monitor
The pump can be equipped with a pressure sensor (Flow Monitor 
pump option).
Based on the pressure measured by the sensor and on the motor 
position, an indicator diagram is created. Possible dosing faults 
or the exceeding of the permissible counter-pressure are 
detected reliably and indicated by the display or the error 
message output.
The following errors are recognised:
• Pressure exceeded (the pump is stopped and restarts 

automatically when the pressure decreases).
• Dosing error (the pump doses 30 % to 100 % less due to a 

leaking discharge valve or suction valve, a clogged suction 
line or an air bubble in the dosing head).

The dosing controller and dosing control functions can be 
switched on and off independently of each other. It is always 
possibly to display the pressure that has been measured during 
operation whenever the pressure sensor is connected.

9.3 Signal outputs
The control unit has the following signal outputs, e.g. in order to 
return a signal to the control room.

9.3.1 Current signal output

The current flow rate of the pump is output as a current 
signal.
• Current output 0-20 mA in the following mode:

– Current control 0-20 mA.
• Current output 4-20 mA in the following modes:

– Current control 4-20 mA
– Manual
– Contact
– Batch dosing with manual/contact start
– Timer with manual/contact start.

9.3.2 Error signal
Used to return various error states to the control room.

9.3.3 Stroke signal / pre-empty signal / pulse input
Depending on the relay setting, the contact output receives a 
signal in these cases:
• for each complete stroke of the pump, or
• a pre-empty signal input, or
• each pulse input at the pump.
To set the relay, see section 9.7.1 Modifying the switch 
assignment.

Note The memory function can be enabled and 
disabled in the second function level.

Caution

Depending on the operating conditions, it may be 
impossible to detect dosing errors due to several 
faults occurring simultaneously (e.g. leaking 
suction and discharge valves)!

Note For information about operating the pump with 
the Flow Monitor, see section 9.10 Flow Monitor.

Note To use the control signal output, see section 
9.9 Current signal control 0-20 mA / 4-20 mA.

Note

The current output is linear between 4 (0) mA at 
flow rate = 0 and 20 mA at maximum flow rate 
Qmax. (default setting) or the corresponding 
weighting value pair.
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9.4 First function level

Fig. 24 First function level

* You can modify the assignment between the current input and the flow rate. See section 9.9 Current signal control 0-20 mA / 4-20 mA.
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0.125 % to 100 % of max. dosing 
rate [l/h]

Set the dosing quantity/signal to 
0.111-22.2 ml (DDI 60-10)
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Dosing rate proportional to current signal*
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< 4.2 mA: Pump stops
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> Display: "ERROR", LED flashes red
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(max. dosing rate)
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(max. dosing rate)
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9.4.1 Setting the operating modes
The operating modes are selected in the first function level, and 
settings can be made for the modes. 
This function level can only be opened when the pump is 
stopped.
1. When the pump is stopped (LED lights up red), press the 

"Menu/Info" button.
– The first function level is opened.

2. Navigate in the first function level by repeatedly pressing the 
"Menu/Info" button.

3. Use the "Up" and "Down" buttons to modify the settings in the 
relevant menu as shown in fig. 24.

4. Press the "Start/Stop" button to confirm the settings and to exit 
the first function level.
– The pump is running (LED lights up green).

9.4.2 Manual control

Dosing with manual on/off and manually adjustable dosing 
flow
In this operating mode, all the settings are entered on the pump 
by the operator.
• Use the "Start/Stop" button to start or stop the pump.
• Use the "Up" and "Down" buttons to increase or decrease the 

flow rate. This can be done when the pump is stopped or when 
it is running.

Fig. 25 Display: manual control

The maximum displayed/adjustable flow rate is automatically set 
according to the selected pump type and the calibrated stroke 
volume.

Input range for the flow rate

9.4.3 Contact signal control

• Use the "Start/Stop" button to start or stop the pump.

For continuous dosing in a process
For each signal received at the contact input of the pump (e.g. 
from a water meter with reed contact output), the pump doses the 
set dosing capacity. The dosing is continuously distributed 
between the incoming contacts via a controller. The maximum 
dosing capacity must not be exceeded.

Input range for the dosing capacity per contact

Even if the pump receives more contact signals than it can 
process at the maximum flow rate, it only runs in continuous 
operation with a maximum stroke frequency of 180/min. 
(120/min. in slow mode).

Fig. 26 Display: contact signal control

Use the "Up" and "Down" buttons in the first function level to set 
the dosing volume for each contact signal.
1. When the pump is stopped (LED lights up red), press the 

"Menu/Info" button.
– The first function level is opened.

2. Use the "Up" and "Down" buttons in the "contact signal 
control" menu to set the dosing volume per contact signal.

3. Press the "Start/Stop" button to confirm the settings and to exit 
the first function level.
– The pump is running (LED lights up green).

9.4.4 Current signal control 0-20 mA / 4-20 mA
For current signal control, see section 9.9 Current signal control 
0-20 mA / 4-20 mA.

9.5 Second function level
9.5.1 Opening / exiting the second function level
Open the second function level
• to set the access code,
• to enable or disable functions such as Flow Monitor or 

memory,
• to enter settings for operating modes such as batch mode,
• to display the total number of operating hours and total dosing 

capacity,
• to carry out a calibration, or
• to modify the assignment between the current input/output and 

dosing rate.
This function level can only be opened when the pump is stopped 
(LED lights up red).
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Pump type
Qmin.

Resolution of flow rate
[l/h]

DDI 60-10 0.075 20 ml/h for Q < 10 l/h 
100 ml/h for Q ≥ 10 l/h

DDI 150-4 0.188
20 ml/h for Q < 10 l/h 
100 ml/h for Q ≥ 10 l/h 
1 l/h for Q ≥ 100 l/h

Note
The pump must be started first in this operating 
mode (LED lights up green and "Run" appears in 
the display).

Pump type
Min. dosing capacity

(= 1/50 stroke/contact)
Max. dosing capacity
(= 4 strokes/contact)

[ml] [ml] 

DDI 60-10 0.111 22.2
DDI 150-4 0.278 55.5

Manual

l/h

Run
1.20

TM
03

 6
60

2 
45

06

Note
Due to the constant dosing control, the pump can 
continue dosing for a short time even when no 
contact has been received.

Contact ml

1.75
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9.5.2 Setting the access code
The access code is used to protect the pump against 
unintentional/unauthorised access to pump settings.
The default setting is 111. Code 111 gives access to all settings 
described in sections 9.4 First function level and 9.5 Second 
function level.

1. Press the "Start/Stop" button while the pump is running 
(LED lights up green).
– The pump is stopped (LED lights up red).

2. Press and hold down the "Menu/Info" button for 3 seconds.
– The second function level is opened.
– The input arrow appears in the display.
– "C:111" (default setting is "111") or a user-defined code 

appears in the display.
3. Use the "Up" and "Down" buttons to set the code in the range 

between 1 and 999.
Code 111 is required to open the second function level.

Fig. 27 Opening / exiting the second function level

1. Navigate in the second function level by repeatedly pressing 
the "Menu/Info" button.

2. Use the "Up" and "Down" buttons to modify the settings in the 
relevant menu as shown in figs 28 and 29.

3. Press the "Start/Stop" button to exit the second function level.

Note The "Start/Stop" button for stopping the pump is 
active with any code.
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Pump not running (LED lights up red)

Keep pressed for 3 seconds

Second function level

Setting code 111

• Calibration
• Pressure control
• Flow on/off
• Memory function on/off
• Weighting of current input/

output
• Batch mode

• Timer mode
• PROFIBUS
• Slow mode
• Display or resetting of total 

dosing capacity
• Display of total number of 

operating hours

Note

You can only change the parameters in the 
shown order. When the "Menu/Info" button is 
pressed again (after one run), the first function 
level opens automatically.
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Fig. 28 Second function level, part 1

TM
03

 6
60

9 
45

06

Stop
Start

Stop
Start

Stop
Start

Stop
Start

Stop
Start

Down
Up

C:111
Code

Memory OFF

Analog

L: 00 mA

Down
Up

Down
Up

4-20 mA

OFF
CAL

Stop
Start

Down
Up

P:OFF
bar

Stop
Start

Down
Up

Menu
Info

Menu
Info

Menu
Info

Menu
Info

Menu
Info

Menu
Info

Menu
Info

Stop
Start

flow
OFF Down

Up

Menu
Info

Keep pressed for 3 seconds

Setting code 111

Calibration
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Pressure control
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Press "Up" to start calibration, 
see section 9.6 Calibration

Switch dosing controller on/off
ON / OFF 

Press "Up" to switch on pressure 
control function 
For maximum counter-pressure 
settings, see section 
9.10.2 Setting the Flow Monitor

Saving of approx. 65,000 contact 
signals
ON / OFF

Weighting of current input/output, 
see section 9.9 Current signal 
control 0-20 mA / 4-20 mA
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PROFIBUS
Slow mode
Dosing quantity counter
Operating hours counter

See next page
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Fig. 29 Second function level, part 2
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9.6 Calibration
The dosing flow display is set by default for an operating counter-
pressure of 3 bar. Calibration can be used to set the pump flow to 
the actual operating conditions.

Calibrate the pump under normal operating conditions with the 
discharge line connected and at operating counter-pressure.

"OFF CAL" appears in the display.
1. Press the "Up" button.

– "- - -" and "CAL" (flashing) appear in the display.
2. Wait until "ON" and "CAL" (not flashing) appear in the display.

– "ON CAL" appears in the display.

3. Press the "Start/Stop" button.
– Calibration is started. The LED flashes green and "Run" 

flashes in the display.
• 200 strokes are performed by default. The number of strokes 

performed appears in the display.
• Press "Start/Stop" to stop at any stroke value.

– The LED lights up red.
4. Press the "Start/Stop" button.
The current calibration value is displayed (not with replacement 
circuit boards!).
5. Use the "Up" and "Down" buttons to enter the calibration value 

(gauged volume in ml).
• Press the "Menu/Info" button (confirm the setting and move on 

to the next menu item), or
• press the "Start/Stop" button (confirm the setting and close the 

second function level).

Fig. 30 Calibration

Note

With activated flow compensation (see section 
4.4.4 Flow compensation):
When dosing media with a viscosity different 
from water or after a software update the pump 
has to be calibrated. After a software update 
"cal" is flashing in the display.

Note
The dosed volume must be gauged in litres 
during calibration, e.g. by drawing the dosing 
medium from a gauged tank.

Note

The calibration process does not change the 
setting for the assignment/weighting of the 
current input and output for the flow rate.
If a current input or output is used, check after 
calibration to determine whether a new current 
weighting is required.
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Adjusting the operating counter-pressure without gauging 
the dosed volume during calibration
If you do not gauge the dosed volume, you can determine the 
"calibration value" from the following dosing capacity curves in 
order to adjust your pump to the operating counter-pressure.

The curves represent 200 strokes:
• Dosing medium with a viscosity similar to water
• 0.5 m flooded suction.

Fig. 31 Dosing capacity curves

9.6.1 Flow Monitor
In order for the pressure sensor (if installed) to function as a 
dosing controller, the dosing controller must be switched on. 
See section 9.10 Flow Monitor.

9.6.2 Pressure control
In the pressure control menu, the pressure control function is 
switched on or off and the stop counter-pressure is set. 
See section 9.10 Flow Monitor.

9.6.3 Memory function
The memory function is used to store excess contact signals for 
processing later. See section 9.6.3 Memory function.
• Switch the memory function on/off with "Up" / "Down".
• Press the "Menu/Info" button (confirm the setting and move on 

to the next menu item), or
• press the "Start/Stop" button (confirm the setting and close the 

second function level).

9.6.4 Weighting of current input/output
In current input/output operation, the dosing capacity is controlled 
via the current signal. The pump emits a current signal as a 
feedback for control rooms or master/slave applications.

9.6.5 Batch menu / batch mode
In batch mode, a defined batch quantity is dosed with a defined 
dosing flow. The batch can be dosed manually or by a contact. 
See section 9.11 Batch menu / batch mode.

9.6.6 Timer menu / timer mode
In timer mode, a defined batch quantity is dosed with a defined 
dosing flow and a defined start time. See section 9.12 Timer 
menu / timer mode.

9.6.7 PROFIBUS menu
The "PROFIBUS" menu item is only displayed for pumps with 
PROFIBUS interfaces. The PROFIBUS interface is activated/
deactivated in this menu and the bus address is specified.

9.6.8 Slow mode
Slow mode reduces the maximum dosing flow of the pump in two 
stages to 66 % (slow mode 1) or 41 % (slow mode 2). By 
increasing the minimum suction time, cavitation is, for example, 
reduced with viscous media.
Slow mode can be activated in any operating mode. In the slow-
mode menu, the slow mode function is set and the slow-mode 
factor is selected.

Setting slow mode
In the second function level, "SL:OF" appears in the display.
• Use the "Up" and "Down" buttons to switch between normal 

operation (SL:OF), slow mode 1 (SL:01) and slow mode 2 
(SL:02).
– The current slow-mode factor appears in the display.

• Press the "Menu/Info" button (confirm the setting and move on 
to the next menu item), or

• press the "Start/Stop" button (confirm the setting and close the 
second function level).

9.6.9 Display/resetting of total dosing capacity
The total capacity dosed since the value was last reset is 
displayed.

To reset the value,
1. press the "Up" button.

– "dEL" appears in the display.
2. Press the "Start/Stop" button.

– The total dosing capacity is deleted.
• Press the "Menu/Info" button (confirm the setting and move on 

to the next menu item), or
• press the "Start/Stop" button (confirm the setting and close the 

second function level).

Display of value during pump operation (in "Run" mode)
• Press the "Menu/Info" button.

– The total capacity dosed since the value was last reset is 
displayed.
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Note For weighting of current input/output, see also 
9.9 Current signal control 0-20 mA / 4-20 mA.

Note

The maximum flow rate of the pump decreases. 
The maximum stroke rate is 120 1/min. in slow 
mode 1 and 74 1/min. in slow mode 2. The 
minimum adjustable flow rate is maintained.

Note
The maximum value that can be displayed is 
9999 l. If this value is exceeded, the counting 
starts again at zero.
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9.6.10 Display of total number of operating hours
The operating hours counter indicates the operating time of the 
drive, e.g. to check maintenance intervals. The maximum number 
of operating hours that can be displayed is 99,990 h (display = 
9999).
The operating hours counter cannot be reset.

9.7 Service level
Open the service level 
• to modify the switch assignments of the electronics,
• to set the pump type, or 
• to select the unit of measurement for the dosing flow 

(l/h or gal/h) that will be displayed.

9.7.1 Modifying the switch assignment

The service level can only be accessed when the power supply is 
switched on.
1. Simultaneously press the "Menu/Info" and "Down" buttons and 

hold them down.
2. Switch on the power supply.

– The LED alternately flashes red and green.
3. Release the "Menu/Info" and "Down" buttons.
4. Press the "Start/Stop" button.
5. Press the "Up" button.

– The LED lights up yellow.
– "Func" appears in the display.

6. Press the "Menu/Info" button.
– The service level is opened.

Fig. 32 Opening / exiting the service level

1. Navigate in the service level by repeatedly pressing the 
"Menu/Info" button.

2. Use the "Up" and "Down" buttons to modify the switch 
assignment in the relevant menu.

3. Press the "Menu/Info" button for 10 seconds to open the pump 
type selection.

4. Press the "Start/Stop" button
– to confirm the new settings
– to exit the service level
– to open the first function level.

Note Multiply the number displayed by 10 to determine 
the number of operating hours.

Note
You are modifying the default settings of your 
control unit. They will therefore differ from the 
technical data.
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1. Relay function (stroke / pre-empty / pulse selection) 
"1:OFF", "1:ON" or "1:1:1" appears in the display.
• Use the "Up" and "Down" buttons to switch between:

– "1:OFF": Relay function = stroke signal ("1/min" flashes in 
display), and

– "1:ON": Relay function = pre-empty signal (empty-signal 
symbol flashes in the display), and

– "1:1:1": Relay function = pulse input ("n:1" flashes in the 
display).

• Press the "Menu/Info" button (confirm the setting and move on 
to the next menu item), or

• press the "Start/Stop" button (confirm the setting and close the 
service level).

2. Relay output, NO/NC (stroke / pre-empty / pulse)
"2:NO" or "2:NC" appears in the display ("1/min" and empty-
signal symbol flash in the display).
• Use the "Up" and "Down" buttons to switch between:

– "2:NO": Stroke/pre-empty signal/pulse input relay = normally 
open contact, and

– "2:NC": Stroke/pre-empty signal/pulse input relay = normally 
closed contact.

• Press the "Menu/Info" button (confirm the setting and move on 
to the next menu item), or

• press the "Start/Stop" button (confirm the setting and close the 
service level).

3. Pre-empty signal, NO/NC input
"3:NO" or "3:NC" appears in the display (empty-signal symbol 
flashes in display).
• Use the "Up" and "Down" buttons to switch between:

– "3:NO": Pre-empty signal = normally open contact, and
– "3:NC": Pre-empty signal = normally closed contact.

• Press the "Menu/Info" button (confirm the setting and move on 
to the next menu item), or

• press the "Start/Stop" button (confirm the setting and close the 
service level).

4. Empty signal, NO/NC input
"4:NO" or "4:NC" appears in the display (empty-signal symbol 
lights up in the display).
• Use the "Up" and "Down" buttons to switch between:

– "4:NO": Empty signal = normally open contact, and
– "4:NC": Empty signal = normally closed contact.

• Press the "Menu/Info" button (confirm the setting and move on 
to the next menu item), or

• press the "Start/Stop" button (confirm the setting and close the 
service level).

5. Error signal, NO/NC output
"5:NO" or "5:NC" appears in the display ("ERROR" flashes in the 
display).
• Use the "Up" and "Down" buttons to switch between:

– "5:NO": Error signal relay = normally open contact, and
– "5:NC": Error signal relay = normally closed contact.

• Press the "Menu/Info" button (confirm the setting and move on 
to the next menu item), or

• press the "Start/Stop" button (confirm the setting and close the 
service level).

6. Remote off, NO/NC input
"6:NO" or "6:NC" appears in the display ("Run" and "Stop" flash in 
the display).
• Use the "Up" and "Down" buttons to switch between:

– "6:NO": Remote off = normally open contact, and
– "6:NC": Remote off = normally closed contact.

• Press the "Menu/Info" button (confirm the setting and move on 
to the next menu item), or

• press the "Start/Stop" button (confirm the setting and close the 
service level).

7. Locking "run" on/off 
The locking of the "Start/Stop" button to prevent manual stopping 
of the pump can be enabled and disabled.
The display indicates "7:ON" or "7:OFF" (the "Run" symbol is 
displayed).
• Use the "Up" and "Down" buttons to switch between:

– "7:ON": Locking "run" on, and
– "7:OFF": Locking "run" off.

• Press the "Menu/Info" button (confirm the setting and move on 
to the next menu item), or

• press the "Start/Stop" button (confirm the setting and close the 
service level).

P: CAL on/off (only for Flow Monitor)
"CAL:ON" or "CAL:OFF" appears in the display ("CAL" appears).
• Use the "Up" and "Down" buttons to switch between:

– "CAL:ON": Calibration of the pressure sensor for the Flow 
Monitor enabled, and

– "CAL:OFF": Calibration of the pressure sensor for the Flow 
Monitor disabled.

St: e.g. "60" (only for Flow Monitor)
• Use the "Up" and "Down" buttons to set the "number of error 

strokes permitted when starting". If the number of error strokes 
is exceeded, the "Flow error" error message appears.

FE: e.g. "7" (only for Flow Monitor)
• Use the "Up" and "Down" buttons to set the "number of error 

strokes permitted during operation". If the number of error 
strokes is exceeded, the "Flow error" error message appears.

Selection of unit (display)
"Unit l/h" or "Unit gph" appears in the display.
• Use the "Up" and "Down" buttons to switch between:

– "Unit l/h": Unit Q = l/h, and
– "Unit gph": Unit Q = gal/h.

• Press the "Start/Stop" button (confirm the setting and close the 
service level), or

• press the "Menu/Info" button for a minimum of 10 seconds 
(confirm the setting and open the pump selection).

Pump selection

"-60" or "-150" appears in the display.
• Use the "Up" and "Down" buttons to switch between the pump 

types DDI 60-10 and DDI 150-4.
• Select your pump type, which is indicated on the pump 

nameplate.
• Press the "Start/Stop" button (confirm the setting and close the 

service level).

Note For calibration, see section 9.10.7 Calibrating the 
sensor after the sensor has been replaced.

Caution

The actual pump type must always be selected to 
ensure error-free operation of the electronic 
control function. Otherwise the displayed pump 
and signals differ from the actual conditions.
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9.8 Resetting to default settings
You can reset the first and second function levels to the default 
settings when the power supply is being connected.

The pump is disconnected from the power supply.
1. Simultaneously press the "Up" and "Down" buttons and hold 

them down.
2. Switch on the power supply.

– "boot" appears in the display.
3. Release the "Up" and "Down" buttons.

– All modified settings at the first and second function levels 
are reset to the default settings.

9.9 Current signal control 0-20 mA / 4-20 mA
For controlling the dosing pump via an external current 
signal of 0-20 mA (4-20 mA)

Fig. 33 Display: 0-20 mA current signal control

Fig. 34 Display: 4-20 mA current signal control

• The flow rate is proportional to a current input signal of 
0-20 mA (4-20 mA).

• Above 19.5 mA, the pump runs in continuous operation at 
maximum dosing flow (Qmax.).

• Below 0.2 (4.2) mA, the pump switches off.

• Use the "Start/Stop" button to start or stop the pump.

4-20 mA current signal control
If the current input signal falls below 2 mA, the error relay is 
switched, as an error has probably occurred at the signal source 
or on the cable.
• The error signal relay switches on. The LED flashes red.
• "4-20 mA" and "ERROR" flash in the display.

Fig. 35 Display: 4-20 mA current signal control

Note

The service level settings (pump type, unit of 
display for the dosing flow, input and output 
settings) and the values for the total dosing 
capacity and operating hours counter remain 
as they are.
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The assignment between the current signal and flow rate is 
linear.
• With 0-20 mA current signal control, the curve for current input 

and current output passes through Q = 0 at 0 mA and the 
value pair Qmax. (Qcal) at 20 mA (curve 1a).

• With 4-20 mA current signal control, the curve for current input 
and current output passes through Q = 0 at 4 mA and the 
value pair Qmax. (Qcal) at 20 mA (curve 2a).

• With manual or contact control, the curve for current output 
passes through Q = 0 at 4 mA and the value pair Qmax. (Qcal) 
at 20 mA (curve 2a).

The default setting for Qmax. is the maximum dosing flow at 
default calibration at 3 bar.

Fig. 36 Current input and current output with default setting

9.9.1 Direct weighting of the current signal input and output
Weighting while the pump is running can be carried out in the first 
function level. The currently set value increases or decreases for 
the maximum flow rate Qmax. (Qcal), or with weighting set value 
Qselect mA max..

Setting the weighting

1. When the pump is running or stopped, press and hold down 
the "Up" button for approximately 5 seconds.
– "0-20 mA" or "4-20 mA", "Analog" and "l/h" flash in the 

display.
2. Use the "Up" and "Down" buttons to increase or decrease the 

currently set value for the maximum flow rate.
The curve for current input/current output now passes as follows:
• With 0-20 mA (4-20 mA) current signal control, the curve for 

current input and current output passes linearly through 
Q = 0 at 0 mA (4 mA) and the currently set value for the 
maximum flow rate Qselect max. at 20 mA (curves 1b and 2b).

Even for current input/current output assignments that are 
already weighted in the second function level (see curve 3a), 
subsequent weighting can be set or weighting can be shifted 
here. The value for the maximum flow rate Qselect mA max. at 
mAmax. is shifted (curve 3b).

Fig. 37 Current input and current output with direct weighting
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values are retained, e.g. when the power supply 
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weighting is called in the second function level.
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Fig. 38 Current input and current output with subsequent weighting

9.9.2 With calibrated pump
When calibrating the pump for your application and using current 
signal control and/or current output, proceed as follows:
1. Calibrate the pump.
2. Determine the maximum flow rate Qcal by taking a reading on 

the pump: Qcal is the maximum adjustable flow rate after 
calibration, e.g. in manual mode, or the displayed flow rate in 
continuous operation (press and hold down the "Start/Stop" 
button for longer than 1 second).

3. To set the current input/current output weighting, see section 
9.9.3 Setting the weighting.
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Note

For unweighted assignment (curves 1a, 2a, see 
fig. 34) select the following reference points:
L: mAmin. = 0 (4) mA / Qselect mA min. = 0 l/h 
H: mAmax. = 20 mA / Qselect mA max. = Qcal.

Note

Qcal is not updated automatically when the pump 
is re-calibrated. This protects the user-defined 
value pairs. After calibration, new weighting may 
be required!
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9.9.3 Setting the weighting

Fig. 39 Setting the weighting

Note

The setting options for weighting depend on the 
selected current signal control. The parameters 
for 0-20 mA and for 4-20 mA are independent of 
one another. The weighting parameters are 
modified and saved according to the set 
operating mode.
Select the current control operating mode used 
later (0-20 mA / 4-20 mA) manually or via contact 
signal before weighting. (Weighting of the control 
output for manual control mode or contact signal 
control is the same as current weighting 
4-20 mA.)
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In the second function level, first enter the values for reference 
pair L:
The display shows
• the current value for mAmin. 

The default value is "L:0.0 mA" ("L:4.0 mA").
• "Analog"
• "0-20 mA" ("4-20 mA") (flashing).
Proceed as follows:
1. Use the "Up" and "Down" buttons to enter the minimum 

current input mAmin. between 0 mA (4 mA) and 20 mA 
(e.g. mAmin. = 6 mA).

2. Press the "Start/Stop" button.
– The current value for the mAmin. assigned flow rate 

QmA min. appears in the display (the default value is 0.000).
3. Use the "Up" and "Down" buttons to enter the desired value for 

flow rate QmA min. at mAmin. (e.g. QmA min. = 10 l/h).
Now enter the values for reference pair H:
1. Press the "Start/Stop" button.

– The current value for mAmax. appears in the display 
(the default value is "H:20.0 mA").

2. Use the "Up" and "Down" buttons to enter the maximum 
current input mAmax. > mAmin. (e.g. mAmax. = 16 mA).

3. Press the "Start/Stop" button.
– The current value for the mAmax. assigned flow rate 

QmA max. appears in the display (the default value is Qmax.).
4. Use the "Up" and "Down" buttons to enter the desired value for 

flow rate QmA max. at mAmax. (e.g. QmA max. = 40 l/h).
• Press the "Menu/Info" button (confirm the setting and move on 

to the next menu item), or
• press the "Start/Stop" button (confirm the setting and close the 

second function level).

Result of weighting
In the example, the following values were entered as reference 
points Ld and Hd:
Ld: mAmin. = 6 mA, Qselect mA min. = 10 l/h 
Hd: mAmax. = 16 mA, Qselect mA max. = 40 l/h.
The curve for current input/current output now passes through 
Q = 0 at < 6 mA, from Q = 10 l/h at 6 mA to Q = 40 l/h at 16 mA, 
and through Q = 40 l/h at > 16 mA (curve 1d).
In the same way, it is also possible to enter a current weighting 
with a negative gradient. In order to do this, the value pair for 
reference point L must first be entered with the smaller mA value 
followed by reference point H.
In the example, the following values were entered as reference 
points Le and He:
Le: mAmin. = 2 mA, Qselect mA min. = 60 l/h 
He: mAmax. = 16 mA, Qselect mA max. = 10 l/h.
The curve for current input/current output now passes through 
Q = 0 at < 2 mA, from Q = 60 l/h at 2 mA to Q = 10 l/h at 16 mA, 
and through Q = 10 l/h at > 16 mA (curve 1e).

Fig. 40 Result of weighting

Note down the set current weighting in the following diagram 
for current input/current output:
1. Label the Q [l/h] axis for your working area.
2. Mark your reference points with the value pairs: 

L: mAmin. / Qselect mA min. and 
H: mAmax. / Qselect mA max. in the diagram.

3. Draw the curve as a line from L to H, vertically from 
Qselect mA min. to the mA axis, and horizontally from 
Qselect mA max. to the edge of the diagram.

Fig. 41 Diagram for current input/current output

9.10 Flow Monitor
9.10.1 Application notes

Dosing of degassing media (H2O2, chlorine bleaching 
agents)
• For a robust operation, set the number of permissible error 

strokes to a value higher than 10.

Dosing of antiscalent (viscosity higher than 20 mPa s)
• Use spring-loaded valves for high-viscosity media.
• When dosing viscous media, see also section 1.3.10 Dosing 

medium.

Dosing of viscous media
• For media with a viscosity higher than 20 mPa s, spring-

loaded suction and discharge valves are recommended.

For batch or timer operation
• Set the number of permissible error strokes to a value lower 

than the number of working strokes.
• If, while the pump is stopped, the pressure in the discharge 

line falls below the minimum pressure of 2 bar (e.g. in the 
event of a leak in the pressure-loading valve), increase the 
number of permissible error strokes so as to prevent 
unnecessary error messages.

Ensuring the counter-pressure by a pressure-loading valve:
• Check the counter-pressure 2 to 3 weeks after start-up.

– If it is below 2 bar, the pressure-loading valve has to be re-
adjusted.

– If the volume flow is not constant (as, for example, in the 
case of contact or analog control), even small volume flows 
should not fall below the minimum pressure or minimum 
pressure difference of 2 bar.

9.10.2 Setting the Flow Monitor
In order for the pressure sensor (if installed) to function as a 
dosing controller, the dosing controller must be switched on.
To allow the pump to switch off in the event of overpressure and 
to set the cut-off pressure of the pump, the pressure control 
function must be switched on and set. 
If no pressure sensor is connected, the pump determines the 
pressure from the motor current.TM
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Switching on dosing controller
Menu item "flow" is open.

– "flow OFF" appears in the display.
1. Press the "Up" button.

– "flow ON" appears in the display.
– The dosing controller is activated.

Switching on pressure control function

1. Press the "Menu/Info" button.
– Menu item "P" is open.
– "P:OFF" appears in the display.

2. Press the "Up" button.
– "P:ON" appears in the display.
– The pressure control function is activated.

Fig. 42 Set cut-off pressure

"P:ON" in the display:
1. Press the "Start/Stop" button.

– The currently defined cut-off pressure is shown in the 
display. The default value is the maximum counter-pressure 
of the pump type + 1 bar (pumps < 10 bar) or + 2 bar 
(pumps from 10 bar and up).

2. Use the "Up" and "Down" buttons to enter the desired cut-off 
pressure.
– You can set the cut-off pressure at which the pump is to be 

stopped at around 2 bar up to the default value.
• Press the "Menu/Info" button (confirm the setting and move on 

to the next menu item), or
• press the "Start/Stop" button (confirm the setting and close the 

second function level).

9.10.3 Dosing controller function
The pump software monitors the dosing process and emits a 
pulse for each dosing stroke. For each stroke, the "flow" display 
is momentarily turned off.
• When switched on, the electronics detects whether the dosing 

controller is activated.
– "flow" appears in the display.

Fig. 43 Display: "Dosing controller"

Suppression of dosing control function during start-up 
operation
60 error strokes* are permitted during the start-up operation, 
before an error signal is emitted. After a further 7 error strokes*, 
a dosing error is signalled.
* Default values, see also section 9.7.1 Modifying the switch 

assignment.

The start-up operation is triggered as follows:
• By switching on the power supply.
• Deaeration operation (continuously pressing the "Start/Stop" 

button).
The start-up operation is completed 
• after 60 strokes.
• after the first valid stroke signalled by the dosing controller.
• after short switching on and off the pump by pressing the 

"Start/Stop" button.
The number of permissible error strokes can be increased or 
decreased since, depending on pump type for example, 
60 strokes may take a considerable time during the start-up 
operation.

Dosing error (after start-up operation)
If, after seven successive strokes or after the number of strokes 
which have been defined by the user, the dosing controller does 
not emit a signal. This is recognised as an error:
• The error signal relay switches on, but the pump is not 

switched off.
• The LED flashes red.
• "flow" and "ERROR" flash in the display.

Fig. 44 Display: "Dosing error"

Once the error has been corrected and seven valid strokes have 
been measured or the "Start/Stop" button has been pressed, the 
error signal relay switches off.
• The pump returns to the state it was in before the error 

occurred.

Note This menu item only appears if the pressure 
sensor has already been detected once.
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Caution
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see section Displaying the pressure that has 
been measured. The set cut-off pressure should 
be higher than the measured pressure in the 
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9.10.4 Pressure control function

The pressure sensor monitors the pressure in the dosing head. 
If the set pressure is exceeded by 0.5 bar, the pump switches off.
When switched on, the electronics detects whether the chamber 
pressure control function is activated.
• "bar" appears in the display.

Fig. 45 Display: "Pressure control"

Pressure exceeded
If, after one stroke, the cut-off pressure is exceeded, this is 
recognised as an error:
• The pump is stopped.
• The error signal relay switches on.
• The LED alternately flashes red and green.
• The last pressure value to be measured is displayed.
• "RUN", "ERROR" and "bar" flash in the display.

Fig. 46 Display: "Pressure exceeded"

Pump restart attempts:
• First the pump makes four attempts to restart, each separated 

by a 2-second pause, if the chamber pressure has fallen below 
the cut-off pressure (pact < pset).

• After the pressure was exceeded, the pump restarts smoothly. 
If the set cut-off pressure is exceeded, the pump is stopped 
again immediately.

• After four attempts, the pump waits 10 minutes before 
attempting to automatically restart again.

• The pump continuously attempts to restart if the chamber 
pressure decreases in this way.

Fig. 47 Pump restart attempts

Error correction
• Press the "Start/Stop" button to stop the pump and prevent it 

from restarting.
• Check the discharge valve and the installation on the 

discharge side and correct any errors, if necessary. 
For maintenance work, see section 10. Maintenance.

• Check and correct the pressure setting, if necessary.

Once the error has been corrected,
• press the "Start/Stop" button to restart the pump.

– The pump returns to the state it was in before the error 
occurred.

Displaying the pressure that has been measured
The pressure that has been measured during the pump operation 
can be displayed at any time.
• Press the "Menu/Info" button twice. (If only pressed once, the 

dosed quantity is displayed.)
– The pressure is displayed for approximately 10 seconds.

9.10.5 Error message – broken cable or faulty sensor
If the dosing controller and/or the pressure control function are/is 
switched on, the missing signal is recognised and emitted as an 
error.
A faulty pressure sensor (broken cable) is displayed as follows:
• The error signal relay switches on.
• The pump is not stopped!
• The LED flashes red.
• "ERROR" flashes in the display.

Fig. 48 Display: "Broken cable"

Correct error
• Press the "Start/Stop" button twice to confirm the error and to 

stop the pump.
• Repair the cable break.

Once the error has been corrected,
• press the "Start/Stop" button to restart the pump.

– The pump returns to the state it was in before the error 
occurred.

Caution
To protect the pump and system against 
excessive pressure build-up, install an overflow 
valve in the discharge line.
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9.10.6 Changing the number of permissible error strokes
To change the number of permissible error strokes during the 
start-up operation and during normal dosing operation.

Fig. 49 Permissible error strokes

1. Open the service level.
2. Repeatedly press the "Menu/Info" button to navigate in the 

service level until you reach menu item "St:60" (error stroke 
during start-up operation).
– The display shows "St" and the number of currently defined 

error strokes that are permissible during the start-up 
operation.

3. Use the "Up" and "Down" buttons to set the number of 
permissible error strokes during the start-up operation in the 
range between 1 and 99.

4. Press the "Start/Stop" button.
– Confirm the setting and go to menu item "FE: 7".
– The display shows "FE" and the number of currently defined 

error strokes that are permissible during normal dosing 
operation.

5. Use the "Up" and "Down" buttons to set the number of error 
strokes until the error message is triggered during normal 
dosing operation in the range between 3 and 99.

6. Press the "Start/Stop" button
– to confirm the new settings
– to exit the service level
– to open the first function level.

9.10.7 Calibrating the sensor after the sensor has been 
replaced

Once a sensor has been replaced, the new sensor must be 
calibrated to the ambient pressure.
Prepare the pump for the calibration:
1. Before screwing in the sensor, check that no dosing liquid is 

left in the place where the pressure sensor will be screwed in!
2. Screw in the new sensor with the correctly fitting O-ring.
3. Screw the sensor plug into socket 2.
4. Unscrew the suction valve.
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Calibration of sensor

Fig. 50 Calibration of pressure sensor

1. Open the service level.
2. Repeatedly press the "Menu/Info" button to navigate in the 

service level until you reach menu item "P" (calibration of 
pressure sensor).
– "P:OFF" appears in the display.

3. Press the "Up" button to prepare the calibration.
– "P:ON" appears in the display.

When the pump is prepared for the calibration, calibrate the 
pressure sensor:
1. Press the "Start/Stop" button.

– "P:- - -" is displayed for approximately 2 seconds.
– "P:CAL" appears in the display.
– The pressure sensor has been calibrated.

2. Press the "Start/Stop" button 
– to confirm the new settings
– to exit the service level
– to open the first function level.

3. Fit the pump back on.
4. Screw in the suction valve.
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Prepare the pump first!
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Warning
Risk of chemical burns!
Wear protective clothing (gloves and goggles) 
when working on the dosing head, connections or 
lines!
Do not allow any chemicals to leak from the 
pump. Collect and dispose of all chemicals 
correctly!

Caution

The O-rings must be correctly placed in the 
specified groove.
Observe the flow direction (indicated by an 
arrow)!
Only tighten the valve by hand.
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9.11 Batch menu / batch mode
In batch mode, a defined batch quantity is dosed with a defined 
dosing flow. The batch can be dosed manually or by an external 
contact signal.

Batch mode is controlled at the first and second function levels.
• The batch quantity is set in the second function level. 
• The batch function is enabled in the first function level.
Input range for the batch quantity: 
0.0-999.9 ml / 1.00-99.99 l / 100.0-999.9 l.

Setting batch dosing

Fig. 51 Setting batch dosing

In the second function level, "OFF B" appears in the display.
1. Press the "Up" button.

– "ON B" appears in the display.
2. Press the "Start/Stop" button.

– The currently defined flow rate appears in the display.
3. Use the "Up" and "Down" buttons to enter the desired flow 

rate.
4. Press the "Start/Stop" button.

– The currently defined batch quantity appears in the display.
5. Use the "Up" and "Down" buttons to enter the desired batch 

quantity.
• Press the "Menu/Info" button (confirm the setting and move on 

to the next menu item), or
• press the "Start/Stop" button (confirm the setting, close the 

second function level and enable batch dosing in the first 
function level).

Performing batch dosing
• In the first function level, only the batch function is displayed 

with the "Batch manual" and "Batch contact" menu items.
• "Stop" and the preset batch quantity appear in the display. The 

LED lights up red.
Use the "Menu/Info" button to select 
• "Batch manual", or
• "Batch contact".

Enabling batch mode

Batch manual
Batch dosing is triggered manually.
• Press the "Start/Stop" button.

– The LED and the "Stop" segment are turned off and "Run" 
flashes in the display.

– The preset batch quantity is dosed.

Batch contact
Batch dosing is triggered by an external contact signal.
To activate the batch contact function,
• press the "Start/Stop" button.

– The LED lights up green, the "Stop" segment is turned off 
and "Run" appears in the display.

When the external contact signal is received, "Run" flashes in the 
display.
• The preset batch quantity is dosed. 

During batch dosing
The batch quantity still to be dosed appears in the display.
To display the batch quantity already dosed,
• press the "Down" button.
To display the total batch quantity,
• press the "Up" button.

Stop/start of pump during batch dosing
To stop the pump,
• press the "Start/Stop" button, or
• actuate remote on/off. 
To re restart the pump,
• press the "Start/Stop" button.

– The preset batch cycle continues.
– For the "Contact" timer, an external contact signal must also 

be received.

Deactivating the batch function
1. Open the second function level.
2. Repeatedly press the "Menu/Info" button.

– "ON B" appears in the display.
3. Press the "Up" button.

– "OFF B" appears in the display.
– The batch function is deactivated.

Caution

Risk of dosing errors! 
Batch dosing using contact inputs may be 
insufficiently or excessively triggered in the 
event of an error if the pump/system is not 
monitored. The system must be protected 
redundantly.

TM
03

 6
61

5 
45

06

OFF
B

Up

Down

2,00
B Down

Upl/h
Stop
Start

B

B
OFF

On Stop
Start 1,05 L

B Down

Up
Stop
Start

Menu
Info

Menu
Info

Menu
Info

Input of dosing rate 
with "Up" / "Down"

Input of batch quantity 
with "Up" / "Down"

ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 694 of 2338



40

9.12 Timer menu / timer mode
In timer mode, a defined batch quantity is dosed with a defined 
dosing flow. The first dosing starts after the start time t1 has 
elapsed. Batch dosing is then repeated after the repetition time t2 
has elapsed until the user stops the process by pressing the 
"Start/Stop" button or with remote off.
• Input range for the batch quantity: 

0.0-999.9 ml / 1.00-99.99 l / 100.0-999.9 l
• Input range for the times t1 and t2: 

1 min. < t1 < 999 h / 1 min. < t2 < 999 h 
Input: hh:mm.

Fig. 52 Timer mode

Timer mode is controlled at the first and second function levels.
• The batch quantity and times t1 and t2 are set in the second 

function level. 
• Timer mode is enabled in the first function level.

Fig. 53 Setting timer mode

"OFF t" appears in the display.
1. Press the "Up" button.

– "ON t" appears in the display.
2. Press the "Start/Stop" button.
3. Use the "Up" and "Down" buttons to enter the desired dosing 

flow.
– The selected dosing flow appears in the display.

4. Press the "Start/Stop" button.
5. Use the "Up" and "Down" buttons to enter the desired batch 

quantity.
– The selected batch quantity appears in the display.

6. Press the "Start/Stop" button.
– "t1" appears in the display.

7. Use the "Up" and "Down" buttons to enter start time t1.
8. Press the "Start/Stop" button.

– "t2" appears in the display.

9. Use the "Up" and "Down" buttons to enter repetition time t2.
• Press the "Menu/Info" button (confirm the setting and move on 

to the next menu item), or
• press the "Start/Stop" button (confirm the setting, close the 

second function level and enable timer mode in the first 
function level).

Selecting "Manual" or "Contact" timer mode
• When the pump is running (LED lights up green), press the 

"Start/Stop" button.
– "Stop" and the preset start time t1 appear in the display. 

The LED lights up red.
– "Manual" or "Contact" appears in the display ("Manual" is 

default setting).
In the first function level, only the timer function is displayed with 
the "Timer manual" and "Timer contact" menu items. 
• Use the "Menu/Info" button to select 

– "Timer manual", or
– "Timer contact".
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Enabling timer mode

Timer manual
Batch dosing with the preset pause time is triggered manually.
• Press the "Start/Stop" button.

– The LED lights up green, the "Stop" segment is turned off 
and "Run" flashes in the display.

– The preset batch cycle is started.

Timer contact
Batch dosing with the preset pause time is triggered by an 
external contact signal. 
To activate the batch contact function,
• press the "Start/Stop" button.

– The LED lights up green, the "Stop" segment is turned off 
and "Run" appears in the display.

When the external contact signal is received, "Run" flashes in the 
display.
• The preset batch cycle is started. 

During pause times
The time remaining until the next dosing appears in the display.
To display the time already elapsed,
• press the "Down" button.
To display the total time t1 or t2,
• press the "Up" button.

During timer dosing
The batch quantity still to be dosed appears in the display.
To display the batch quantity already dosed,
• press the "Down" button.
To display the total batch quantity,
• press the "Up" button.

Stop/start of pump during timer dosing
To stop the pump,
• press the "Start/Stop" button, or
• actuate remote on/off.
To restart the pump,
• press the "Start/Stop" button.

– The preset batch cycle continues.
– For the "Contact" timer, an external contact signal must also 

be received.

Deactivating the timer function
1. Open the second function level.
2. Repeatedly press the "Menu/Info" button.

– "ON t" appears in the display.
3. Press the "Up" button.

– "OFF t" appears in the display.
– The timer function is deactivated.

9.13 Creating a master/slave application
You can connect several secondary pumps and control the 
secondary pumps (slaves) via the first pump (master).

9.13.1 Master

All operating modes are available for the master pump:
• Manual
• Contact 
• Batch dosing with manual/contact start
• Timer mode with manual/contact start
• Current control. 

Select the output signal of the master pump in the service 
level (relay 1) (output socket 3):
• Stroke signal (emits one output signal per stroke) must be 

used for manual or current control of the master pump, or
• pulse input (emits one output signal per contact input signal) 

must be used for contact control of the master pump.

Alternatively select the current output (output socket 2) for 
current control of the slave pump.

9.13.2 Slave
The following operating modes are available for slave pumps in 
contact or current control (input socket 4):
• Contact 
• Batch dosing with contact start
• Timer mode with contact start
• Current control.

Note

Please note that the current output can differ 
from the current input, e.g. when the pump is 
stopped, and please observe the modified 
current output values with weighted current 
control.

Note
The settings for the operating modes of the slave 
pumps are implemented independently of 
settings for the master pump.

Caution

Unused pulse inputs from the master pump are 
forwarded to the slave pumps when output signal 
= pulse input is set. They are processed on the 
slave pumps according to the slave pump 
settings!
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9.14 Hotkeys / info keys
The following important displays and functions of the DDI 222 can be accessed quickly using button combinations (hotkeys).

Service functions

Display functions in batch and timer operation

Other display functions

Function Operating state of the pump Activate function / display Deactivate function / display

Suction. In "Run", "Stop" or "Menu/Info" 
mode.

Press the "Start/Stop" button for 
at least 1 second. Release the "Start/Stop" button.

Move back the diaphragm for 
servicing.

The pump must be in "Stop" 
mode.

Simultaneously press the 
"Up" and "Down" buttons. —

Boot function. The pump is disconnected from 
the power supply.

Simultaneously press the 
"Up" and "Down" buttons while 
switching on the power supply.

—

Delete the total dosing 
capacity. In "Run" mode. Press the "Menu/Info" button for 

5 seconds. —

Display / function Operating state of the pump Activate function / display Deactivate function / display

Display the batch quantity 
already dosed since start of 
the batch.

During the batch dosing in batch 
or timer operation.

Press the "Down" button. Release the "Down" button.

Display total batch quantity. Press the "Up" button. Release the "Up" button.
Display the time that has 
already elapsed. During pause times in timer 

operation.
Press the "Down" button. Release the "Down" button.

Display the total time. Press the "Up" button. Release the "Up" button.

Display / function Operating state of the pump Activate function / display Deactivate function / display

Display the total dosing 
capacity. In "Run" mode. Press the "Menu/Info" button.

Display automatically jumps back 
after 5 seconds.

Display the input current. In "Analog" mode 
(0-20 mA / 4-20 mA). Press the "Down" button.

Display of pressure in the 
dosing head. In "Run" mode. Press the "Menu/Info" button 

twice.
Display automatically jumps back 
after 10 seconds.
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9.15 Pump safety functions
The DDI 222 pump is equipped with various safety functions as standard, which are indicated by the following indicators and behaviour of 
the pump.

Safety functions

Designation Error Pump behaviour LED/display/relay Behaviour after error 
removal

Power off.

Excess pressure in the 
dosing head, or motor 
power consumption too 
high.

The pump stops. 
An attempt to restart 
automatically is made 
every 10 minutes.

The LED flashes red/
green. 
"ERROR", "bar" and 
"1/min" appear in the 
display. 
The error signal relay 
switches on.

Restart after error 
confirmation and 
pressing the "Start/Stop" 
button, or on an 
automatic restart attempt.

Blocking safety. Clogged discharge line / 
blocked motor.

The pump stops after 
1 stroke.

The LED flashes red.
"ERROR", "bar" and 
"1/min" appear in the 
display. 
The error signal relay 
switches on.

Restart after error 
confirmation and 
pressing the "Start/Stop" 
button.

Pressure control (can be 
switched on and off).

When the pressure 
control function is 
switched on: Excess 
pressure in the dosing 
head (with pressure 
sensor) or motor power 
consumption too high.

The pump stops after 
3 strokes. An attempt to 
restart automatically is 
made every 10 minutes 
up to 5 times with an 
increasing number of 
strokes.

The LED flashes red/
green. 
"ERROR" and "bar" flash 
in the display.

Restart after error 
confirmation and 
pressing the "Start/Stop" 
button, or on an 
automatic restart attempt.

Diaphragm leakage 
detection (optional). Diaphragm leakage.

The pump starts running 
again (in emergency 
mode).

The LED flashes red.
"ERROR" and "MBS" 
(MLS) flash in the display. 
The error signal relay 
switches on.

The error signal relay 
switches off after error 
confirmation.

Flow Monitor (dosing 
controller). See section 9.10 Flow Monitor.
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10. Maintenance

10.1 General notes

10.2 Maintenance intervals

• At least every 12 months or after 4,000 operating hours. 
When dosing crystallising liquids, more frequently.

• In the event of a fault.

10.2.1 Cleaning the valves and diaphragm
• Clean the diaphragm and valves and replace, if necessary 

(for stainless-steel valves: inner valve parts).

10.3 Cleaning suction and discharge valves 

10.3.1 Switching off the pump
1. Switch off the pump and disconnect it from the power supply.
2. Depressurise the system.
3. Take suitable steps to ensure that the returning dosing 

medium is safely collected.

10.3.2 Unscrewing suction and discharge valves/cleaning 
valves

1. Unscrew the suction and discharge valves.
2. Remove the screw part and valve seat with round nose pliers.
3. Dismantle the inner part (seat, O-ring, balls, ball cages and, if 

present, springs).
4. Clean all parts. Replace faulty parts by new ones.

– For plastic DN 8 valve, replace the valve completely.
– For stainless-steel DN 8 valve or DN 20 valve, replace the 

inner valve parts.
5. Re-assemble the valve.
6. Replace the O-rings by new ones. Refit the valve.

Fig. 54 Stainless-steel or plastic DN 20 valve, spring-loaded 
as an option

Fig. 55 Stainless-steel or plastic DN 20 valve, spring-loaded 
as an option

Warning
When dosing dangerous media, observe the 
corresponding safety precautions!
Risk of chemical burns!
Wear protective clothing (gloves and goggles) 
when working on the dosing head, connections 
or lines!
Do not allow any chemicals to leak from the 
pump. Collect and dispose of all chemicals 
correctly!

Warning
The pump housing must only be opened by 
personnel authorised by Grundfos Alldos!
Repairs must only be carried out by authorised 
and qualified personnel!
Switch off the pump and disconnect it from the 
power supply before carrying out maintenance 
work and repairs!

Caution

In the event of a diaphragm leakage, the dosing 
liquid may leak out of the hole in the intermediate 
flange between the pump and the dosing head. 
The parts inside the housing are protected from 
the dosing liquid for a short time (depending on 
the type of liquid) by the housing sealing. It is 
necessary to check regularly (daily) if liquid is 
leaking out of the intermediate flange.
For maximum safety, we recommend the pump 
version with diaphragm leakage detection.

Note If possible, rinse the dosing head, e.g. by 
supplying it with water.
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Caution

The O-rings must be correctly placed in the 
specified groove.
Observe the flow direction (indicated by an 
arrow)!
Only tighten the valve by hand.

Stainless 
steel

Plastic

2)1)Stainless 
steel

Plastic
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10.4 Replacing the diaphragm

10.4.1 Resetting the diaphragm
When replacing the diaphragm, it must be at the back dead point 
(end of suction stroke). As the stroke usually ends at the front 
dead point, reset the diaphragm as follows:
• With the pump stopped (LED lights up red), press the "Up" and 

"Down" buttons simultaneously.
– The diaphragm is reset.

10.4.2 Switching off the pump
1. Switch off the pump and disconnect it from the power supply.
2. Depressurise the system.
3. Take suitable steps to ensure that the returning dosing 

medium is safely collected.

10.4.3 Replacing the diaphragm
See fig. 56 or 57.
1. Loosen the six screws (1q) on the dosing head (2).
2. Remove the dosing head (2) with dosing head disk (2q).
3. Unscrew the diaphragm (Q) counter-clockwise.
4. Screw in the new diaphragm (Q).

– For pumps with diaphragm leakage detection: Screw in the 
complete diaphragm package.

5. Replace the dosing head (2) with dosing head disk (2q) and 
cross-tighten the screws (1q). 
Torque: 7 Nm (+ 1 Nm).

6. Restart the dosing pump.

Fig. 56 Replacing the diaphragm for DDI 60-10

Fig. 57 Replacing the diaphragm for DDI 150-4

Warning
Risk of chemical burns!
Wear protective clothing (gloves and goggles) 
when working on the dosing head, connections 
or lines!
Do not allow any chemicals to leak from the 
pump. Collect and dispose of all chemicals 
correctly!

Note If possible, rinse the dosing head, e.g. by 
supplying it with water.

Caution

After initial start-up and after each time the 
diaphragm is changed, tighten the dosing head 
screws.
After approximately 6-10 operating hours or two 
days, cross-tighten the dosing head screws 
using a torque wrench.
Torque: 7 Nm (+ 1 Nm).
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1q

2q

2

5q

Q

3q

TM
03

 6
68

8 
45

06

Pos. Components

Q Diaphragm (package)
2 Dosing head

1q Dosing head screws
2q Dosing head disk
3q Intermediate ring
5q Intermediate flange

3q

2q

2

5q

1q

Q
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11. Fault finding chart

Fault Cause Remedy

1. Dosing pump does 
not run.

a) Not connected to the mains. Connect the power supply cable.
b) Incorrect mains voltage. Switch off the pump. Check voltage and motor. If the 

motor is faulty, return the pump for repair.
c) Electrical failure. Return the pump for repair.

2. Pump does not suck 
in or dose.

a) Chrystalline deposits in the valves. Clean the valves.
b) Empty dosing tank. Fill dosing tank.
c) Air in the suction line and dosing head. Fill dosing head and suction line.
d) Valves not correctly assembled. Assemble the valve inner parts in the right order and 

check or possibly correct the flow direction.
3. Dosing pump does 

not suck in.
a) Leaking suction line. Replace or seal the suction line.
b) Cross-section of the suction line too small or 

suction line too long.
Check with Grundfos Alldos specification.

c) Clogged suction line. Rinse or replace the suction line.
d) Foot valve covered by sediment. Suspend the suction line from a higher position.
e) Buckled suction line. Install the suction line correctly. Check for damage.
f) Crystalline deposits in the valves. Clean the valves.
g) Diaphragm broken or diaphragm tappet torn 

out.
Replace the diaphragm.

h) Excess counter-pressure. Depressurise the system on the discharge side of the 
pump.

i) Empty dosing tank. Fill the dosing tank.
4. Dosing pump does 

not dose.
a) Viscosity or density of medium too high. Check the installation.
b) Crystalline deposits in the valves. Clean the valves.
c) Valves not correctly assembled. Assemble the inner valve parts in the right order and 

check or possibly correct the flow direction.
d) Injection unit blocked. Check and possibly correct the flow direction, or remove 

the obstruction.
e) Incorrect installation of lines and peripheral 

equipment.
Check the lines for free passage and correct installation.

f) Empty dosing tank. Fill the dosing tank.
g) Sealing elements not chemically resistant. Replace sealing elements.

5. Dosing flow of the 
pump is inaccurate.

a) Degassing medium. Check the installation.
b) Parts of the valves covered in dirt or incrusted. Clean the valves.
c) Incorrect dosing flow display. Calibrate.
d) Counter-pressure fluctuations. Install a pressure-loading valve and a pulsation damper, 

if necessary.
e) Suction lift fluctuations. Keep the suction level constant.
f) Siphon effect (inlet pressure higher than 

counter-pressure).
Install a pressure-loading valve.

g) Leaking or porous suction line or discharge 
line.

Replace the suction line or discharge line.

h) Parts in contact with the medium are not 
resistant to it.

Replace with resistant materials.

i) Dosing diaphragm worn (incipient tears). Replace the diaphragm. Also observe the maintenance 
instructions.

j) Variation of the dosing medium (density, 
viscosity).

Check the concentration. Use an agitator, if necessary.

k) Overflow. Install or check suction and pressure pulsation damper, 
recalculate installation, install a pressure-loading valve.

6. Liquid leaks out of 
the hole in the 
intermediate flange 
between the pump 
and the dosing 
head.

a) A diaphragm leakage has occurred. Replace the diaphragm.

Note For further error signals for the control unit, refer to the relevant section.
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12. Disposal
This product or parts of it must be disposed of in an 
environmentally sound way:
1. Use appropriate waste collection services.
2. If this is not possible, contact the nearest Grundfos or 

Grundfos Alldos company or service workshop.

Subject to alterations.
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Safety declaration

Please copy, fill in and sign this sheet and attach it to the pump returned for service.

We hereby declare that this product is free from hazardous chemicals, biological and radioactive 
substances:

Product type: ________________________________

Model number: _____________________________

No media or water: _____________________________

A chemical solution, name: _________________________

(see pump nameplate)

Fault description
Please make a circle around the damaged part.

In the case of an electrical or functional fault, please mark the cabinet.

Please give a short description of the fault:

_____________________ _____________________
Date and signature Company stamp

G
rA

35
02
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Argentina
Bombas GRUNDFOS de Argentina S.A.
Ruta Panamericana km. 37.500 Lote 34A
1619 - Garin
Pcia. de Buenos Aires
Phone: +54-3327 414 444
Telefax: +54-3327 411 111

Australia
Grundfos Alldos
Dosing & Disinfection
ALLDOS Oceania Pty. Ltd.
Unit 3 / 74 Murdoch Circuit
Acacia Ridge QLD 4100
Phone: +61 (0)7 3712 6888
Telefax: +61 (0)7 3272 5188
E-mail: alldos.au@alldos.com 

Australia
GRUNDFOS Pumps Pty. Ltd. 
P.O. Box 2040 
Regency Park 
South Australia 5942 
Phone: +61-8-8461-4611 
Telefax: +61-8-8340 0155 

Austria
GRUNDFOS Pumpen Vertrieb Ges.m.b.H.
Grundfosstraße 2 
A-5082  Grödig/Salzburg 
Tel.: +43-6246-883-0 
Telefax: +43-6246-883-30 

Belgium
N.V. GRUNDFOS Bellux S.A. 
Boomsesteenweg 81-83 
B-2630 Aartselaar 
Tél.: +32-3-870 7300 
Télécopie: +32-3-870 7301

Belorussia
�������	
������	 �������� 	 �
����
220090 �
��� ��.�����	� 14 
������: (8632) 62-40-49
����: (8632) 62-40-49

Bosnia/Herzegovina
GRUNDFOS Sarajevo
Paromlinska br. 16,
BiH-71000 Sarajevo
Phone: +387 33 713290
Telefax: +387 33 231795

Brazil
Mark GRUNDFOS Ltda.
Av. Humberto de Alencar Castelo Branco, 
630
CEP 09850 - 300
São Bernardo do Campo - SP
Phone: +55-11 4393 5533
Telefax: +55-11 4343 5015

Bulgaria
GRUNDFOS Pumpen Vertrieb
Representative Office - Bulgaria
Bulgaria, 1421 Sofia
Lozenetz District
105-107 Arsenalski blvd. 
Phone: +359 2963 3820, 2963 5653
Telefax: +359 2963 1305

Canada
GRUNDFOS Canada Inc. 
2941 Brighton Road 
Oakville, Ontario 
L6H 6C9 
Phone: +1-905 829 9533 
Telefax: +1-905 829 9512 

China
Grundfos Alldos
Dosing & Disinfection
ALLDOS (Shanghai) Water Technology Co. 
Ltd.
West Unit, 1 Floor, No. 2 Building (T 4-2)
278 Jinhu Road, Jin Qiao Export Processing 
Zone
Pudong New Area 
Shanghai, 201206
Phone: +86 21 5055 1012
Telefax: +86 21 5032 0596
E-mail: alldos.cn@alldos.com 

China
GRUNDFOS Pumps (Shanghai) Co. Ltd.
22 Floor, Xin Hua Lian Building
755-775 Huai Hai Rd, (M)
Shanghai 200020
PRC
Phone: +86-512-67 61 11 80
Telefax: +86-512-67 61 81 67

Croatia
GRUNDFOS predstavništvo Zagreb
Cebini 37, Buzin
HR-10000 Zagreb
Phone: +385 1 6595 400 
Telefax: +385 1 6595 499

Czech Republic
GRUNDFOS s.r.o.
�apkovského 21
779 00 Olomouc
Phone: +420-585-716 111
Telefax: +420-585-716 299

Denmark
GRUNDFOS DK A/S 
Martin Bachs Vej 3 
DK-8850  Bjerringbro 
Tlf.: +45-87 50 50 50 
Telefax: +45-87 50 51 51 
E-mail: info_GDK@grundfos.com
www.grundfos.com/DK

Estonia
GRUNDFOS Pumps Eesti OÜ
Peterburi tee 92G
11415 Tallinn
Tel: + 372 606 1690
Fax: + 372 606 1691

Finland
OY GRUNDFOS Pumput AB 
Mestarintie 11 
FIN-01730 Vantaa  
Phone: +358-3066 5650 
Telefax: +358-3066 56550

France
Grundfos Alldos
Dosing & Disinfection
ALLDOS S.A.R.L.
7, rue Gutenberg
F-67610 La Wantzenau
Tél.: +33-3 88 59 26 26
Télécopie: +33-3 88 59 26 00
E-mail : alldos.fr@alldos.com  

France
Pompes GRUNDFOS Distribution S.A. 
Parc d’Activités de Chesnes 
57, rue de Malacombe 
F-38290 St. Quentin Fallavier (Lyon) 
Tél.: +33-4 74 82 15 15 
Télécopie: +33-4 74 94 10 51 

Germany
Grundfos Alldos
Dosing & Disinfection
ALLDOS Eichler GmbH
Reetzstraße 85
D-76327 Pfinztal (Söllingen)
Tel.: +49 7240 61-0 
Telefax: +49 7240 61-177
E-mail: alldos.de@alldos.com 

Germany
GRUNDFOS GMBH
Schlüterstr. 33
D-40699 Erkrath
Tel.: +49-(0) 211 929 69-0 
Telefax: +49-(0) 211 929 69-3799
E-mail: infoservice@grundfos.de
Service in Deutschland:
E-mail: kundendienst@grundfos.de

Greece
GRUNDFOS Hellas A.E.B.E. 
20th km. Athinon-Markopoulou Av. 
P.O. Box 71 
GR-19002 Peania 
Phone: +0030-210-66 83 400 
Telefax: +0030-210-66 46 273

Hong Kong
GRUNDFOS Pumps (Hong Kong) Ltd. 
Unit 1, Ground floor 
Siu Wai Industrial Centre 
29-33 Wing Hong Street & 
68 King Lam Street, Cheung Sha Wan 
Kowloon 
Phone: +852-27861706 / 27861741 
Telefax: +852-27858664 

Hungary
GRUNDFOS Hungária Kft.
Park u. 8
H-2045 Törökbálint, 
Phone: +36-23 511 110
Telefax: +36-23 511 111

India
GRUNDFOS Pumps India Private Limited
118 Old Mahabalipuram Road
Thoraipakkam
Chennai 600 096
Phone: +91-44 2496 6800

Indonesia
PT GRUNDFOS Pompa 
Jl. Rawa Sumur III, Blok III / CC-1 
Kawasan Industri, Pulogadung 
Jakarta 13930 
Phone: +62-21-460 6909 
Telefax: +62-21-460 6910 / 460 6901 

Ireland
GRUNDFOS (Ireland) Ltd. 
Unit A, Merrywell Business Park
Ballymount Road Lower
Dublin 12 
Phone: +353-1-4089 800 
Telefax: +353-1-4089 830 

Italy
GRUNDFOS Pompe Italia S.r.l. 
Via Gran Sasso 4
I-20060 Truccazzano (Milano)
Tel.: +39-02-95838112 
Telefax: +39-02-95309290 / 95838461 

Japan
GRUNDFOS Pumps K.K.
Gotanda Metalion Bldg. 5F,
5-21-15, Higashi-gotanda
Shiagawa-ku, Tokyo, 
141-0022 Japan
Phone: +81 35 448 1391
Telefax: +81 35 448 9619

Korea
GRUNDFOS Pumps Korea Ltd.
6th Floor, Aju Building 679-5
Yeoksam-dong, Kangnam-ku, 135-916
Seoul, Korea
Phone: +82-2-5317 600
Telefax: +82-2-5633 725

Latvia
SIA GRUNDFOS Pumps Latvia 
Deglava biznesa centrs
Augusta Deglava iel� 60, LV-1035, R�ga,
T�lr.: + 371 714 9640, 7 149 641
Fakss: + 371 914 9646

Lithuania
GRUNDFOS Pumps UAB
Smolensko g. 6
LT-03201 Vilnius
Tel: + 370 52 395 430
Fax: + 370 52 395 431

Malaysia
GRUNDFOS Pumps Sdn. Bhd.
7 Jalan Peguam U1/25
Glenmarie Industrial Park
40150 Shah Alam
Selangor 
Phone: +60-3-5569 2922
Telefax: +60-3-5569 2866

México
Bombas GRUNDFOS de México S.A. de 
C.V. 
Boulevard TLC No. 15
Parque Industrial Stiva Aeropuerto
Apodaca, N.L. 66600
Phone: +52-81-8144 4000 
Telefax: +52-81-8144 4010

Netherlands
Grundfos Alldos
Dosing & Disinfection
ALLDOS BV
Leerlooiersstraat 6
NL-8601 WK Sneek
Tel.: +31-51 54 25 789
Telefax: +31-51 54 30 550
E-mail: alldos.nl@alldos.com

Netherlands
GRUNDFOS Netherlands
Veluwezoom 35
1326 AE Almere
Postbus 22015 
1302 CA ALMERE 
Tel.: +31-88-478 6336 
Telefax: +31-88-478 6332 
e-mail: info_gnl@grundfos.com

New Zealand
GRUNDFOS Pumps NZ Ltd.
17 Beatrice Tinsley Crescent
North Harbour Industrial Estate
Albany, Auckland
Phone: +64-9-415 3240
Telefax: +64-9-415 3250

Norway
GRUNDFOS Pumper A/S 
Strømsveien 344 
Postboks 235, Leirdal 
N-1011 Oslo 
Tlf.: +47-22 90 47 00 
Telefax: +47-22 32 21 50 

Poland
GRUNDFOS Pompy Sp. z o.o.
ul. Klonowa 23
Baranowo k. Poznania
PL-62-081 Prze#mierowo
Tel: (+48-61) 650 13 00
Fax: (+48-61) 650 13 50

Portugal
Bombas GRUNDFOS Portugal, S.A. 
Rua Calvet de Magalhães, 241
Apartado 1079
P-2770-153 Paço de Arcos
Tel.: +351-21-440 76 00
Telefax: +351-21-440 76 90

România
GRUNDFOS Pompe România SRL
Bd. Biruintei, nr 103 
Pantelimon county Ilfov
Phone: +40 21 200 4100
Telefax: +40 21 200 4101
E-mail: romania@grundfos.ro

Russia
��� �������
���
$, 109544 ���	�, ��. ?�����$ 39
���. (+7) 495 737 30 00,  564 88 00
���� (+7) 495 737 75 36,  564 88 11
E-mail grundfos.moscow@grundfos.com

Serbia 
GRUNDFOS Predstavništvo Beograd
Dr. Milutina Ivkovi\a 2a/29
YU-11000 Beograd 
Phone: +381 11 26 47 877 / 11 26 47 496
Telefax: +381 11 26 48 340

Singapore
GRUNDFOS (Singapore) Pte. Ltd. 
24 Tuas West Road 
Jurong Town 
Singapore 638381 
Phone: +65-6865 1222 
Telefax: +65-6861 8402

Slovenia
GRUNDFOS PUMPEN VERTRIEB 
Ges.m.b.H.,
Podružnica Ljubljana
Blatnica 1, SI-1236 Trzin
Phone: +386 1 563 5338
Telefax: +386 1 563 2098
E-mail: slovenia@grundfos.si

South Africa
Grundfos Alldos
Dosing & Disinfection
ALLDOS (Pty) LTD
98 Matroosberg Road, Waterkloof Park
P.O. Box 36505, Menlo Park 0102
0181 ZA Pretoria
 E-mail: alldos.za@alldos.com

Spain
Bombas GRUNDFOS España S.A. 
Camino de la Fuentecilla, s/n 
E-28110 Algete (Madrid) 
Tel.: +34-91-848 8800 
Telefax: +34-91-628 0465 

Sweden
GRUNDFOS AB 
(Box 333) Lunnagårdsgatan 6 
431 24 Mölndal 
Tel.: +46(0)771-32 23 00 
Telefax: +46(0)31-331 94 60 

Switzerland
Grundfos Alldos
Dosing & Disinfection
ALLDOS International AG
Schönmattstraße 4  
CH-4153 Reinach
Tel.: +41-61-717 5555
Telefax: +41-61-717 5500
E-mail: alldos.ch@alldos.com

Switzerland
GRUNDFOS Pumpen AG 
Bruggacherstrasse 10 
CH-8117 Fällanden/ZH 
Tel.: +41-1-806 8111 
Telefax: +41-1-806 8115 

Taiwan
GRUNDFOS Pumps (Taiwan) Ltd. 
7 Floor, 219 Min-Chuan Road 
Taichung, Taiwan, R.O.C. 
Phone: +886-4-2305 0868
Telefax: +886-4-2305 0878

Thailand
GRUNDFOS (Thailand) Ltd. 
92 Chaloem Phrakiat Rama 9 Road,
Dokmai, Pravej, Bangkok 10250
Phone: +66-2-725 8999
Telefax: +66-2-725 8998

Turkey
GRUNDFOS POMPA San. ve Tic. Ltd. Sti.
Gebze Organize Sanayi Bölgesi 
Ihsan dede Caddesi,
2. yol 200. Sokak No. 204
41490 Gebze/ Kocaeli
Phone: +90 - 262-679 7979
Telefax: +90 - 262-679 7905
E-mail: satis@grundfos.com

Ukraine
��^  �������� �`�{|�{  
01010 `
}	, ^��. ���	���� 8~, 
���.:(+38 044) 390 40 50 
���.: (+38 044) 390 40 59
E-mail: ukraine@grundfos.com

United Arab Emirates
GRUNDFOS Gulf Distribution
P.O. Box 16768
Jebel Ali Free Zone
Dubai
Phone: +971-4- 8815 166
Telefax: +971-4-8815 136

United Kingdom
Grundfos Alldos
Dosing & Disinfection
ALLDOS Ltd.
39 Gravelly Industrial Park, Tyburn Road
Birmingham B24 8TG
Phone: +44-121-3283336
Telefax: +44-121-3284332
E-mail: alldos.uk@alldos.com 

United Kingdom
GRUNDFOS Pumps Ltd. 
Grovebury Road 
Leighton Buzzard/Beds. LU7 8TL 
Phone: +44-1525-850000 
Telefax: +44-1525-850011 

U.S.A.
GRUNDFOS Pumps Corporation 
17100 West 118th Terrace
Olathe, Kansas 66061
Phone: +1-913-227-3400 
Telefax: +1-913-227-3500 

Usbekistan
�������	
������	 �������� 	 
��������
700000 ������� ��.������ ��
�� 1-� 
���
� 5
������: (3712) 55-68-15
����: (3712) 53-36-35

Addresses revised 17.03.2008

ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 706 of 2338



www.grundfosalldos.com

Being responsible is our foundation
Thinking ahead makes it possible

Innovation is the essence
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Fairfield WRP Caustic Dosing System

8.2  Grundfos 517 Pulsation Dampener     

� Refer to the following pages:

______________________________________________________________________________________ 
Revision: A File: 01175-02-OM 
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15.750049-V1.0

Pulsation damper 
516 / 517
Operation manual

Please read Operation and Servicing Manual completely and retain for future reference!
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PD 516 / 517 gb

2 15.750049-V1.0

Imprint
Pulsation damper 516 / 517
Operation Manual

Version 1.0

Issued by

ALLDOS Eichler GmbH
Reetzstraße 85 • 76327 Pfinztal (Söllingen)
Postfach 1160 • 76317 Pfinztal
Germany

Tel. +49 72 40 61-0 / Fax. +49 72 40 61-211

Mail: alldos.de@alldos.com
Internet: www.alldos.com

© 2006 by ALLDOS Eichler GmbH

Subject to change
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1 General

1.1 General advice
This Technical Information document contains all the instructions required for 
commissioning and operating the pulsation damper. 

• Technical data

• Instructions for commissioning, operating and maintenance

• Safety information

If you require further information or if any problems arise which are not discussed in detail 
in this document, contact ALLDOS directly to obtain the information needed.

1.2 Using this document
Sections marked WARNING, CAUTION and NOTE have the following meanings:

! Warning
Risk of accidents and injury!

Caution
Risk of malfunction or damage to the device!

Note
There is an exceptional feature.

1.3 Guarantee
A guarantee claim in the sense of our general conditions of sale and delivery will only be 
recognised if:

• The component has been used in accordance with this Technical Information 
document

• The component has not been opened or incorrectly handled in any manner

• Installation, service and repairs are only carried out by authorised and qualified 
personnel

• Only original spare parts are used for repairs

• Only components approved by ALLDOS are used throughout the entire dosing plant.

Typical parts subject to wear are excluded from the guarantee, e.g.

• Seals, O-rings, diaphragms

The safety instructions specified in this document must be observed at all times.

2 Safety
The component has left the factory in a safe and satisfactory condition. 

In order to maintain this condition and ensure safe operation, the user most observe the 
instructions and warning notes provided in this Technical Information.

If safe operation is no longer possible, the component must be shut down and secured 
against unintentional operation. This is the case:

• If the component is visibly damaged

• If the component no longer seems operational

• Following long periods of storage under unfavourable conditions
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2.1 Use of the component
ALLDOS pulsation dampers 516 and 517 are used to dampen pressure pulsations in 
plants with ALLDOS dosing pumps within the framework of the applications described in 
this operation manual.

! Warning
Other applications are regarded as improper use and are not permitted. ALLDOS 
Eichler GmbH accepts no liability for any damage resulting from such use.

2.2 Obligations of the operator
The operator of the plant is responsible for

• compliance with country-specific safety regulations

• training of operating personnel

• provision of prescribed protective gear

• organising of regular maintenance.

2.3 Avoidance of danger

! Warning
Risk of explosion!
Do not introduce oxygen into a pulsation damper with separating diaphragm.
Use only compressed air or nitrogen.

Do not exceed the maximum permitted pressure.

Make sure the materials are chemically resistant to the dosing medium used.

Note
ALLDOS pulsation dampers are not subject to the German Pressure Vessel Code 
(German Pressure Vessels Regulation).
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3 Technical data

3.1 Suction side pulsation damper 516

 

Dimensions in mm 

Plastic Plastic Stainless steel

B

E

ø14
200

395
B

L

D

D

15
0

F

L

B

8
E

F

ø6,5

L

A

A A

A

D

F

516, plastic, 1 litre - 20 litres 516, plastic, 40 litres 516, stainless steel, 1 litre - 40 litres

Type
Materials Connections Vol. pmax 

B D E F L
Body Gaskets A (l) (bar)

516-4132 PVC EPDM Pipe DN15 (G1") 1 2 160 — — DN 10 388

516-4133 PVC Viton Pipe DN15 (G1") 1 2 160 — — DN 10 388

516-4011 PVDF PTFE Pipe DN10 (G 3/4") 1 6 145 — — DN 10 524

516-513 1.4301 — R 1/4" (G 1/4") 1 40 159 — 155 R 1/4" 295

516-4231 PVC EPDM Pipe DN25 (G11/2") 3 2 194 — — DN 10 643

516-4232 PVC Viton Pipe DN25 (G11/2") 3 2 194 — — DN 10 643

516-4021 PVDF PTFE Pipe DN20 (G 3/4") 3 6 145 — — DN 10 1035

516-523 1.4301 — R 3/4" (G 3/4") 3 40 213 — 215 R 1/4" 375

516-4332 PVC Viton Pipe DN32 (G 21/4") 5 2 220 — — DN 10 900

516-4331 PVC EPDM Pipe DN32 (G 21/4") 5 2 220 — — DN 10 900

516-533 1.4301 — R 3/4" (G 3/4") 5 25 248 170 245 R 1/4" 395

516-444 PVC Viton Flange DN 32 10 32 280 160 — DN 8 787

516-544 1.4301 — Flange DN 32 10 16 248 170 500 R 1/4" 645

516-464 PP Viton Flange DN 50 20 6 320 200 — DN 10 800

516-4641 PP Viton Flange DN 65 20 6 320 200 — DN 10 800

516-554 1.4301 — Flange DN 50 20 6 363 273 255 R 1/4" 500

516-5541 1.4301 — Flange DN 65 20 6 363 273 255 R 1/4" 500

516-474 PP Viton Flange DN 50 40 4 450 270 930 DN 10 1060

516-4741 PP Viton Flange DN 65 40 4 450 270 930 DN 10 1060

516-564 1.4301 — Flange DN 50 40 4 363 273 755 R 1/4" 1000

516-5641 1.4301 — Flange DN 65 40 4 363 273 755 R 1/4" 1000
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3.2 Pressure side pulsation damper 517 with separating diaphragm

Technical data

E

D

G

A
B

16

R

~

Type
Materials Connections Vol. pmax 

A B D E
Body Diaphragm G (external)

R 
(internal)

(l) (bar)

517-2111 PVC Viton DN8 (G 5/8") G 3/8" 0,07 10 123 120 60 58

517-2112 PVC EPDM DN8 (G 5/8") G 3/8" 0,07 10 123 120 60 58

517-2121
Stainless 

steel
Viton DN8 (G 5/8") G 3/8" 0,07 200 118 136 55 53

517-2122
Stainless 

steel
EPDM DN8 (G 5/8") G 3/8" 0,07 200 118 136 55 53

517-2141 PP Viton DN8 (G 5/8") G 3/8" 0,07 10 123 120 60 58

517-2142 PP EPDM DN8 (G 5/8") G 3/8" 0,07 10 123 120 60 58

517-2211 PVC Viton DN8 (G 5/8") G 1/2" 0,15 10 160 120 80 67

517-2212 PVC EPDM DN8 (G 5/8") G 1/2" 0,15 10 160 120 80 67

517-2221
Stainless 

steel
Viton DN8 (G 5/8") G 1/2" 0,15 180 143 136 70 64

517-2222
Stainless 

steel
EPDM DN8 (G 5/8") G 1/2" 0,15 180 143 136 70 64

517-2241 PP Viton DN8 (G 5/8") G 1/2" 0,15 10 160 120 80 67

517-2242 PP EPDM DN8 (G 5/8") G 1/2" 0,15 10 160 120 80 67

517-2253 PVDF PTFE DN8 (G 5/8") G 1/2" 0,15 20 205 136 64 58

517-2311 PVC Viton DN20 (G 11/4") G 3/4" 0,35 10 198 120 90 71

517-2312 PVC EPDM DN20 (G 11/4") G 3/4" 0,35 10 198 120 90 71

517-2321
Stainless 

steel
Viton DN20 (G 11/4") G 1/2" 0,35 130 192 136 80 67

517-2322
Stainless 

steel
EPDM DN20 (G 11/4") G 1/2" 0,35 130 192 136 80 67

517-2341 PP Viton DN20 (G 11/4") G 3/4" 0,35 10 198 120 90 71

517-2342 PP EPDM DN20 (G 11/4") G 3/4" 0,35 10 198 120 90 71

517-2353 PVDF PTFE DN20 (G 11/4") G 1/2 0,3 20 270 136 78 67
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Dimensions in mm 

Note
The preload pressure of the pulsation damper is set in the factory by default to 
2.7 bar, or to a different value on request.

Type
Materials Connections Vol. pmax 

A B D E
Body Diaphragm G (external)

R 
(internal)

(l) (bar)

517-2411 PVC Viton DN20 (G 11/4") G 3/4" 0,65 10 258 120 100 78

517-2412 PVC EPDM DN20 (G 11/4") G 3/4" 0,65 10 258 120 100 78

517-2421
Stainless 

steel
Viton DN20 (G 11/4") G 3/4" 0,65 50 233 136 90 67

517-2422
Stainless 

steel
EPDM DN20 (G 11/4") G 3/4" 0,65 50 233 136 90 67

517-2441 PP Viton DN20 (G 11/4") G 3/4" 0,65 10 258 120 100 78

517-2442 PP EPDM DN20 (G 11/4") G 3/4" 0,65 10 258 120 100 78

517-2453 PVDF PTFE DN20 (G 11/4") G 3/4" 0,7 20 253 136 98 78

517-2511 PVC Viton DN20 (G 11/4") G 1" 1,4 10 323 120 130 92

517-2512 PVC EPDM DN20 (G 11/4") G 1" 1,4 10 323 120 130 92

517-2521
Stainless 

steel
Viton DN20 (G 11/4") G 3/4" 1,4 40 273 136 110 78

517-2522
Stainless 

steel
EPDM DN20 (G 11/4") G 3/4" 1,4 40 273 136 110 78

517-2541 PP Viton DN20 (G 11/4") G 1" 1,4 10 323 120 130 92

517-2542 PP EPDM DN20 (G 11/4") G 1" 1,4 10 323 120 130 92

517-2553 PVDF PTFE DN20 (G 11/4") G 3/4" 1,4 20 323 136 112 84

517-2611 PVC Viton DN32 (G 2") G 1" 2,6 10 362 120 160 107

517-2612 PVC EPDM DN32 (G 2") G 1" 2,6 10 362 120 160 107

517-2621
Stainless 

steel
Viton DN32 (G 2") G 1" 2,6 30 332 136 140 90

517-2622
Stainless 

steel
EPDM DN32 (G 2") G 1" 2,6 30 332 136 140 90

517-2641 PP Viton DN32 (G 2") G 1" 2,6 10 362 120 160 107

517-2642 PP EPDM DN32 (G 2") G 1" 2,6 10 362 120 160 107

517-2653 PVDF PTFE DN32 (G 2") G 1" 2,6 20 357 136 158 107

517-2711 PVC Viton DN32 (G 2") G 11/2" 5,6 10 495 120 198 127

517-2712 PVC EPDM DN32 (G 2") G 11/2" 5,6 10 495 120 198 127

517-2721
Stainless 

steel
Viton DN32 (G 2") G 11/2" 5,6 40 451 136 170 127

517-2722
Stainless 

steel
EPDM DN32 (G 2") G 11/2" 5,6 40 451 136 170 127

517-2741 PP Viton DN32 (G 2") G 11/2" 5,6 10 495 120 198 127

517-2742 PP EPDM DN32 (G 2") G 11/2" 5,6 10 495 120 198 127

517-2753 PVDF PTFE DN32 (G 2") G 1" 5,6 20 527 136 158 107

517-2811 PVC Viton DN65 (flange) G 2" 9,5 10 560 120 250 133

517-2812 PVC EPDM DN65 (flange) G 2" 9,5 10 560 120 250 133

517-2821
Stainless 

steel
Viton DN65 (flange) G 2" 9,5 30 502 136 220 111/119

517-2822
Stainless 

steel
EPDM DN65 (flange) G 2" 9,5 30 502 136 220 111/119

517-2841 PP Viton DN65 (flange) G 2" 9,5 10 560 120 250 133

517-2842 PP EPDM DN65 (flange) G 2" 9,5 10 560 120 250 133

517-2853 PVDF PTFE DN65 (flange) G 11/4" 9,5 20 525 136 212 111/113
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3.2.1 Pressure gauge for pressure side pulsation damper 517 with separating 
diaphragm (option)

3.3 Pressure side pulsation damper 517 without separating diaphragm
Technical Data

517 Plastic: 0.35 - 5.0 litres 517 Plastic: 10 - 40 litres  517 Stainless steel: 0.35 - 40 litres

BAR
KI.1,6

10

2
8

4 6

12
0

Description

Without pressure gauge (standard version)

For pulsation dampers made of plastic, filled with compressed air via G 1/4" 
connection, pressure load PN 10 (bar) 

For pulsation dampers made of stainless steel, filled with compressed air via G 
1/4" connection, pressure load PN 25, PN 60, PN 160, PN 250 (bar) 

A
C

24
B

A E
B

B

Ø 6,5

D

A

B 24

C

Type
Materials Connections Vol. 

A B C D E
Body Gasket G (external) (l)

517-0611 PVC Viton PE tube DN 4 0,35 202 47 127 — —

517-0612 PVC EPDM PE tube DN 4 0,35 202 47 127 — —

517-0623 1.4301 — 1.4571 pipe R 1/4" 0,35 215 50 — 83 85

517-0641 PP Viton PE tube DN 4 0,35 202 47 127 — —

517-0642 PP EPDM PE tube DN 4 0,35 202 47 127 — —

517-0651 PVDF Viton PVDF pipe DN 4 0,35 202 47 127 — —

517-0652 PVDF EPDM PVDF pipe DN 4 0,35 202 47 127 — —

517-0711 PVC Viton PVC tube/pipe DN 8 1 351 60 260 — —

517-0712 PVC EPDM PVC tube/pipe DN 8 1 351 60 260 — —

517-0723 1.4301 — 1.4571 pipe R 1/4" 1 277 65 — 110 125

517-0741 PP Viton PP pipe DN 10 1 278 60 165 — —

517-0742 PP EPDM PP pipe DN 10 1 278 60 165 — —

517-0751 PVDF Viton PVDF pipe DN 10 1 278 60 165 — —

517-0752 PVDF EPDM PVDF pipe DN 10 1 278 60 165 — —

517-0811 PVC Viton PVC tube/pipe DN20 3 764 60 675 — —

517-0812 PVC EPDM PVC tube/pipe DN20 3 764 60 675 — —

517-0823 1.4301 — 1.4571 pipe R 3/4" 3 355 87 — 150 160
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Dimensions in mm

3.3.1 Pressure gauge for pressure side pulsation damper 517 without separating 
diaphragm (option)

* Pressure gauges for plastic pulsation dampers are equipped with diaphragm pressure 
transducers.

517-0841 PP Viton PP pipe DN 20 3 655 60 565 — —

517-0842 PP EPDM PP pipe DN 20 3 655 60 565 — —

517-0851 PVDF Viton PVDF pipe DN 20 3 655 60 565 — —

517-0852 PVDF EPDM PVDF pipe DN 20 3 655 60 565 — —

517-0911 PVC Viton PVC tube/pipe DN20 5 841 70 750 — —

517-0912 PVC EPDM PVC tube/pipe DN20 5 841 70 750 — —

517-0923 1.4301 — 1.4571 pipe R 3/4" 5 345 100 — 170 190

517-0941 PP Viton PP pipe DN 20 5 700 70 608 — —

517-0942 PP EPDM PP pipe DN 20 5 700 70 608 — —

517-0951 PVDF Viton PVDF pipe DN 20 5 700 70 608 — —

517-0952 PVDF EPDM PVDF pipe DN 20 5 700 70 608 — —

517-1011 PVC Viton PVC flange DN 32 10 829 95 610 — —

517-1012 PVC EPDM PVC flange DN 32 10 829 95 610 — —

517-1024 1.4301 — 1.4571 flange DN 32 10 633 100 170 460

517-1041 PP Viton PP flange DN 32 10 829 95 605 — —

517-1042 PP EPDM PP flange DN 32 10 829 95 605 — —

517-1051 PVDF Viton PVDF flange DN 32 10 829 95 605 — —

517-1052 PVDF EPDM PVDF flange DN 32 10 829 95 610 — —

517-1124 1.4301 — 1.4571 flange DN 50 20 525 150 — 270 310

517-1141 PP Viton PP flange DN 50 20 1056 108 812 — —

517-1142 PP EPDM PP flange DN 50 20 1056 108 812 — —

517-1324 1.4301 — 1.4571 flange DN 65 20 525 150 — 254 310

517-1341 PP Viton PP flange DN 65 20 1056 108 812 — —

517-1342 PP EPDM PP flange DN 65 20 1056 108 812 — —

517-1424 1.4301 — 1.4571 flange DN 50 40 935 150 — 254 720

517-1441 PP Viton PP flange DN 50 40 896 166 662 — —

517-1442 PP EPDM PP flange DN 50 40 896 166 662 — —

Type
Materials Connections Vol. 

A B C D E
Body Gasket G (external) (l)

ca.105 ca.105

ca
. 2

20

    120~

   
 2

50~

Material Gaskets
Pressure 

rating

PVC* Viton PN 10

PVC* EPDM PN 10

1.4571 PTFE PN 16

1.4571 PTFE PN 40

PP* Viton PN 10

PP* EPDM PN 10

PVDF* Viton PN 10

PVDF* EPDM PN 10
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3.4 Accessories

3.4.1 Manual vacuum pump as suction aid

Accessories for suction side pulsation damper 516

3.4.2 Filling devices 

Accessories for pressure side pulsation damper 517 with separating diaphragm

 Filling device 523-030, -031, -032, -033 Adapter for filling valve 523-013

3.4.3 Counterflange sets

Accessories for pulsation damper 516 and 517 without separating diaphragm

Order No. Description

523-018 Suction aid (manual vacuum pump with tube and 3-way ball valve)

13
6

25

G 1/4’’ 

38

Vg8

Type Description

523-013
Adapter for filling valve (tyre valve) for pulsation damper up to 8 bar, for use in 
conjunction with filling device523-016, 523-017 or pressure gauge.

523-016
Compressed air filling device for pulsation damper made of plastic,
for an existing compressed air plant, control lever, pressure gauge and tube with filling 
valve, for use in conjunction with adapter 523-013.

523-017
Compressed air filling device for pulsation damper made of plastic,
with 6 litre compressed air cylinder, control lever, pressure gauge and tube with filling 
valve, for use in conjunction with adapter 523-013.

523-030
Filling device for pulsation damper made of plastic or stainless steel,
with pressure gauge, up to 25 bar, compressed air filled via G 1/4" connection

523-031
Filling device for pulsation damper made of stainless steel,
with pressure gauge, up to 60 bar, compressed air filled via G 1/4" connection

523-032
Filling device for pulsation damper made of stainless steel,
with pressure gauge, up to 160 bar, compressed air filled via G 1/4" connection

523-033
Filling device for pulsation damper made of stainless steel,
with pressure gauge, up to 250 bar, compressed air filled via G 1/4" connection

Type
Materials Nominal 

diameter
Note

Body Gaskets

529-62 PVC Viton DN 32 ————————

529-621 PVC EPDM DN 32 ————————

529-80 1.4571 soft PVC DN 32 Welding neck flange

529-93 PP Viton DN 32 ————————

529-931 PP EPDM DN 32 ————————

529-94 PVDF Viton DN 32 ————————

529-941 PVDF EPDM DN 32 ————————

529-95 PP Viton DN 50 ————————

529-951 PP EPDM DN 50 ————————

529-82 1.4571 soft PVC DN 50 Welding neck flange

529-443 PVC ——— DN 65 ————————

529-444 PP ——— DN 65 ————————

529-445 1.4571 ——— DN 65 ————————
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3.4.4 Aeration and drain valves

Accessories for suction side pulsation damper 516

3.4.5 Cross pieces

Accessories for pulsation damper 517, for use in piped installations.

 

DN8, DN10 and DN20 cross pieces DN32 and DN50 cross pieces

The choice of cross pieces listed in the table is limited to the cross pieces most frequently 
used. Other cross pieces are available on request. 

The pulsation damper is attached to connection D1.

*) use the DN8 reducing piece supplied.

**) at T= 20°C

Type Description Connections
Materials

Body Gaskets

523-020 Aeration and drain valve DN 10 PVC Viton

523-021 Aeration and drain valve DN 10 PVC EPDM

523-022 Aeration and drain valve DN 10 PP Viton

523-023 Aeration and drain valve DN 10 PVC EPDM

523-024 Aeration and drain valve DN 10 PVDF Viton

ca. 165

DN 10DN 10

L1

L2

L3

D1

L3

L2

L1

D3

D2

D4

D1

D3

D2

D4

L4

L4

Type Material
PN **)
(bar)

D1 D2 D3 D4 L1 L2 L3
appro
x. L4

523-6001 PVC 10 DN20 (G11/4") DN8 *) (G5/8) DN8 (G5/8) DN10 (G3/4") 55 73 73 77

523-6002 PVC 10 DN20 (G11/4") DN20 (G11/4") DN20 (G11/4") DN10 (G3/4") 55 55 55 77

523-6003 PP 10 DN20 (G11/4") DN20 (G11/4") DN20 (G11/4") DN10 (G3/4") 62 62 55 77

523-6004 PP 10 DN20 (G11/4") DN10 (G3/4") DN10 (G3/4") DN10 (G3/4") 62 62 61 55

523-6005 PVDF 10 DN20 (G11/4") DN10 (G3/4") DN10 (G3/4") DN10 (G3/4") 62 62 55 55

523-6006 PVDF 10 DN20 (G11/4") DN20 (G11/4") DN20 (G11/4") DN10 (G3/4") 62 62 61 55

523-6007 PVC 10 Flange DN32 Flange DN32 Flange DN32 DN20 (G11/4") 85 85 125 83

523-6008 PVC 10 Flange DN50 Flange DN50 Flange DN50 DN20 (G11/4") 113 113 115 139

523-6063 PVC 10 DN4 (G5/8") DN4 (G5/8") DN4 (G5/8") DN10 (G3/4") 66 73 73 77

523-6064 PP 10 DN4 (G5/8") DN4 (G5/8") DN4 (G5/8") DN10 (G3/4") 73 66 45 53
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4 Installation

4.1 Transport and Storage
• Transport the unit carefully. Never throw it!

• Store in a cool, dry location.

4.2 Unpacking
• Do not allow foreign bodies to get inside the unit during unpacking.

• Check the delivery to ensure that no parts are missing.

• Assemble as soon as possible following unpacking.

4.3 Typical installations

4.3.1 Suction/pressure side pulsation damper without separating diaphragm

Suction side

1 Dosing tank

2 Agitator

3 Suction aid vacuum pump or aeration valve

4 Suction side pulsation damper without separating diaphragm (516)

5 Drain valve

6 Dosing pump

Pressure side

7 Overflow valve

8 Drain valve

9 Pressure side pulsation damper without separating diaphragm (517)

10 Diaphragm pressure transducer

11 Pressure gauge

12 Cross piece

13 Pressure retention valve

14 Flowmeter

15 Injection unit

3

4

7

6

15

8

9

12

1

5

10

13

14

11

2
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4.3.2 Pressure side pulsation damper 517 with separating diaphragm

1 Dosing pump

2 Overflow valve

3 Cross piece

4 Pressure side pulsation damper (517) with separating diaphragm

5 Pressure gauge

6 Pressure retention valve

7 Flowmeter

8 Injection unit

4.4 Installation

Caution
Pulsation damper 516 must only be used as a suction side pulsation damper.
Pulsation damper 517 must only be used as a pressure side pulsation damper.

Observe the correct mounting position. For correct operation and to prevent the 
accumulation of dirt, install the pulsation damper vertically with the connection 
pointing downwards.

• Install the pulsation damper in the pressure line or suction line according to the 
specified installation method.

• Dosing lines must be free from strain.

• Pulsation dampers with a tube connection or very heavy pulsation dampers must 
be fixed separately using the fixing materials supplied.

To avoid flow deflection losses and frictional losses:

• Make sure the dosing lines are as straight as possible.

• Use dosing lines with the same nominal diameter as the pulsation damper.

Note
Mount suction side pulsation damper 516 as close as possible to the suction valve 
(intake) of the dosing pump.
Mount pressure side pulsation damper 517 as close as possible to the pressure 
valve (outlet) of the dosing pump.

2

4

5

3

1

876
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5 Commissioning

5.1 Pulsation dampers without separating diaphragm
• Check that all components of the dosing system are mounted and connected 

correctly.

• Deaerate the pulsation damper.

• Switch on the dosing system.

5.2 Pulsation dampers with separating diaphragm
• Check that all components of the dosing system are mounted and connected 

correctly. 

! Warning
Danger of explosion!
Do not introduce oxygen into a pulsation damper with separating diaphragm.
Use only compressed air or nitrogen.

Caution
Depressurise the pressure line before checking and adjusting the preload 
pressure.

• Check the preload pressure and adjust if necessary:

• Read the pressure at the pressure gauge, if present.

• If there is no pressure gauge, connect the filling device and read the pressure.

• Set the recommended preload pressure (0.8 x average operating pressure of the 
system).

• Switch on the dosing system.

6 Operation

6.1 Function
Pressure fluctuations in pipe networks often cause undue stress and damage, especially 
with rigid pipe work. Danger exists in particular where the pulsation frequency is close to the 
resonant frequency of the pipe network, in which case unforeseeable damage can occur.

Diaphragm and piston-diaphragm dosing pumps have a built-in tendency to experience 
pressure pulsations, which may need to be reduced by pulsation dampers.

As liquids are not compressible, a gas cushion (air or nitrogen) is used to store part of the 
dosing medium when the pressure rises and release it into the pipe network when the 
pressure falls again.

On the suction side of a dosing pump, the medium is often subject to high acceleration. If 
the acceleration is too great, the liquid column may break (due to cavitation). Suction 
side pulsation dampers ensure an even flow of the dosing medium, even under these 
conditions.

In the case of pulsation dampers without a separating diaphragm, the dosing medium 
is in direct contact with the air cushion. At start-up, the cushion is compressed by the 
pressure of the dosing medium. Over time, the air dissolves in the dosing medium, so that 
the pulsation damper has to be deaerated on a regular basis.

In the case of pulsation dampers with a separating diaphragm, the air or nitrogen 
cushion is separated from the dosing medium by an elastic diaphragm. As a result the 
cushion cannot dissolve in the dosing medium. Furthermore the cushion can be 
preloaded, making it also suitable for high pressures.
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6.2 Unit description

6.2.1 Suction side pulsation damper 516

1 Suction aid (manual pump)

2 Aeration valve

3 Connection for aeration valve

4 Calibration scale (only on versions in transparent PVC)

5 Body

6 Connections for dosing medium

7 Connection for aeration valve

8 Drain valve

6.2.2 Pressure side pulsation damper 517 without separating diaphragm

1 Body

2 Connection for aeration valve

3 Connection for dosing medium

4 Pressure gauge

5 Pressure gauge or diaphragm pressure transducer

6 Aeration valve

1 2

3

4

8

7

6

5

2

3

1

4

5

6
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6.2.3 Pressure side pulsation damper 517 with separating diaphragm

1 Filling device with pressure gauge

2 Connection for filling device

3 Body

4 Connection for dosing medium

6.3 Operation

Note
Before the system is put into operation, the preload pressure must be adjusted 
according to the system pressure.
Recommended preload pressure  = 0.8 x average operating pressure of the system. 
All further settings must be carried out on the plant components. 

6.4 Possible faults

3

4

1

2

Fault Cause Remedy

Pulsation damping 
effect too small or 
diminishing. 

For pulsation dampers without separating 
diaphragm: The air cushion has been absorbed by 
the dosing medium.

Deaerate the pulsation 
damper.

For pulsation dampers with separating diaphragm: 
Preload pressure is too high or too low.

Set the correct preload 
pressure.

After start-up, the 
pulsation damper 
does not produce the 
desired effect.

Pulsation damper is the wrong size.
Use a pulsation 
damper of the correct 
size.

For pulsation dampers with separating diaphragm: 
Preload pressure is too high or too low.

Set the correct preload 
pressure.
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7 Maintenance

! Warning
The whole system must be turned off before carrying out any cleaning or 
maintenance work.
Observe the safety precautions for the dosing medium used. Use safety gear where 
appropriate.

7.1 Aeration - only for pulsation dampers without separating diaphragm
If the damping effect has diminished, the pulsation damper must be deaerated:

1. Switch off the dosing system.

2. Place a basin under the drain valve.

3. Open the aeration valve and the drain valve.

4. Wait until the dosing medium has flowed out of the pulsation damper.

5. Close the aeration valve and the drain valve.

6. Switch on the dosing system.

7.2 Setting the preload pressure - only for pulsation dampers with a 
separating diaphragm

! Warning
Danger of explosion!
Do not introduce oxygen into a pulsation damper with a separating diaphragm.
Use only compressed air or nitrogen.

Caution
Depressurise the pressure line before checking and adjusting the preload 
pressure.

Note
Recommended preload pressure: 0.8 x average operating pressure of the system.

7.2.1 Checking interval

Check the preload pressure and readjust it if necessary:

• one week after initial commissioning

• every three months

7.2.2 Setting the preload pressure

1. Switch off the dosing system.

2. Close the shut-off valves (if present) before and after the pulsation damper.

3. Depressurise the pressure line.

4. Connect the filling device.

5. Read the pressure at the pressure gauge.

6. Fill the pulsation damper with compressed air or nitrogen (or reduce the pressure) 
until the correct preload pressure (0.8 x average operating pressure of the system) is 
reached.

7. Remove the filling device.

8. Open the shut-off valves (if present) before and after the pulsation damper.

9. Switch on the dosing system.
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7.3 Changing the separating diaphragm - only for pulsation dampers 
with a separating diaphragm

Pulsation damper (cross-section)

1 Aeration valve connection

2 Securing ring

3 Cover

3a Cover recess

4 Diaphragm

4a Diaphragm edge

5 Body

6 Double nipple

7 Recess

Note
To change the diaphragm you need a manual press. If this is not available, the 
diaphragm must be changed in the factory.

To change the diaphragm:

1. Switch off the dosing system.

2. Close the shut-off valves (if present) before and after the pulsation damper.

3. Depressurise the pressure line.

4. Depressurise the pulsation damper and open the aeration valve (1).

5. Detach the pulsation damper from the pressure line.

6. Unscrew the double nipple (6) from the body (5).

2 3 5 5 6

2 3 4 5 6

7

3a 4a

1

1
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Removing the diaphragm

1. Place the pulsation damper (5) upright (see diagram I), and press on the cover with a 
hollow object (A) such as a pipe (using a manual press) until the diaphragm is pushed 
down by approx. 5mm..

2. Remove the securing ring (2).

3. Turn the pulsation damper through 180° and place it with the body (5) standing on a 
pipe (B) as shown in diagram  II.

Note
The inner edge of the body and the cover (2) must be unobstructed.

4. Using a mandrel (8) the same size as the hole in the bottom of the damper, carefully 
push out the diaphragm (4) and cover (3) assembly.

5. Lift the diaphragm (4) from the cover (3).

6. Clean the inside of the body (5).

Inserting the new diaphragm

1. Place the edge of the new diaphragm (4a) in the recess in the cover (3a).

2. Insert the assembly (cover and diaphragm) in the body (5), see diagram (note the 
direction: cover above, diaphragm below).

Note
To facilitate pressing, the interior of the damper or the diaphragm may be wetted, 
or greased if the dosing medium is grease-tolerant.

3. Place the body with cover and diaphragm under the press.

4. Using a hollow object (A) such as a pipe, press the cover assembly down as far as the 
recess (7).

5. Fit the securing ring (2).

6. Screw in the double nipple (6) with O-ring.

7. Re-install the pulsation damper in the pressure line.

8. Open the shut-off valves (if present) before and after the pulsation damper. 

A

2

3

4

5

F

B

5

4

3

2

180°

I F
II

8

4a
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9. Connect the filling device.

10. Read the pressure at the pressure gauge.

11. Fill the pulsation damper with compressed air or nitrogen until the correct preload 
pressure (0.8 x average operating pressure of the system) is reached.

Note
When filling the pulsation damper, increase the preload pressure slowly until the 
cover has reached the securing ring.

12. Switch on the dosing system.
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8 Spare Parts
Order No. For pulsation damper Materials Volume pmax

Replacement 
diaphragm

Type Body Diaphragm (l) (bar)

10.7714-01 517-2111 PVC Viton 0,07 10

10.7714-11 517-2112 PVC EPDM 0,07 10

10.7714-02 517-2121 1.4404 Viton 0,07 200

10.7714-12 517-2122 1.4404 EPDM 0,07 200

10.7714-04 517-2141 PP Viton 0,07 10

10.7714-14 517-2142 PP EPDM 0,07 10

10.7715-01 517-2211 PVC Viton 0,15 10

10.7715-11 517-2212 PVC EPDM 0,15 10

10.7715-02 517-2221 1.4404 Viton 0,15 180

10.7715-12 517-2222 1.4404 EPDM 0,15 180

10.7715-04 517-2241 PP Viton 0,15 10

10.7715-14 517-2242 PP EPDM 0,15 10

10.7715-25 517-2253 PVDF PTFE 0,15 20

10.7716-01 517-2311 PVC Viton 0,35 10

10.7716-11 517-2312 PVC EPDM 0,35 10

10.7716-02 517-2321 1.4404 Viton 0,35 130

10.7716-12 517-2322 1.4404 EPDM 0,35 130

10.7716-04 517-2341 PP Viton 0,35 10

10.7716-14 517-2342 PP EPDM 0,35 10

10.7716-25 517-2353 PVDF PTFE 0,3 20

10.7717-01 517-2411 PVC Viton 0,65 10

10.7717-11 517-2412 PVC EPDM 0,65 10

10.7717-02 517-2421 1.4404 Viton 0,65 50

10.7717-12 517-2422 1.4404 EPDM 0,65 50

10.7717-04 517-2441 PP Viton 0,65 10

10.7717-14 517-2442 PP EPDM 0,65 10

10.7717-25 517-2453 PVDF PTFE 0,7 20

10.7718-01 517-2511 PVC Viton 1,4 10

10.7718-11 517-2512 PVC EPDM 1,4 10

10.7718-02 517-2521 1.4404 Viton 1,4 40

10.7718-12 517-2522 1.4404 EPDM 1,4 40

10.7718-04 517-2541 PP Viton 1,4 10

10.7718-14 517-2542 PP EPDM 1,4 10

10.7718-25 517-2553 PVDF PTFE 1,4 20

10.7719-01 517-2611 PVC Viton 2,6 10

10.7719-11 517-2612 PVC EPDM 2,6 10

10.7719-02 517-2621 1.4404 Viton 2,6 30

10.7719-12 517-2622 1.4404 EPDM 2,6 30

10.7719-04 517-2641 PP Viton 2,6 10

10.7719-14 517-2642 PP EPDM 2,6 10

10.7719-25 517-2653 PVDF PTFE 2,6 20

10.7720-01 517-2711 PVC Viton 5,6 10

10.7720-11 517-2712 PVC EPDM 5,6 10

10.7720-02 517-2721 1.4404 Viton 5,6 40

10.7720-12 517-2722 1.4404 EPDM 5,6 40

10.7720-04 517-2741 PP Viton 5,6 10

10.7720-14 517-2742 PP EPDM 5,6 10

10.7720-25 517-2753 PVDF PTFE 5,6 20

10.7721-01 517-2811 PVC Viton 9,5 10
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10.7721-11 517-2812 PVC EPDM 9,5 10

10.7721-02 517-2821
Stainless 

steel
Viton 9,5 30

10.7721-12 517-2822
Stainless 

steel
EPDM 9,5 30

10.7721-04 517-2841 PP Viton 9,5 10

10.7721-14 517-2842 PP EPDM 9,5 10

10.7721-25 517-2853 PVDF PTFE 9,5 20
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8.3  Grundfos 525 Pressure Loading Valve     
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Pressure Loading Valve 525
Operation Manual

Read this manual completely and keep it!

No warranty in case of damages caused by incorrect operation.
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1 General

1.1 Introduction
This operation manual contains all the information required for starting up and handling 
the described pressure loading valves.

If you require further information or if any problems arise, which are not discussed in 
detail in this operation manual, contact ALLDOS directly for the information needed.

1.2 Using this Paper
The headings WARNING, CAUTION and NOTE have the following meaning:

! Warning
Danger of injuries and accidents!

Caution
Danger of incorrect operation or damage to the product!

Note
There is an exceptional feature.

1.3 Warranty
Warranty in accordance with our general terms of sale and delivery shall only be valid, if:

• the product is used according to the information within this paper,

• the product is not being opened or used improperly,

• maintenance and repair is implemented exclusively by authorized and qualified per-
sonnel,

• original spare parts are used for repairs.

The safety instructions specified in this document must be observed at all times!

2 Safety Instructions
The component has left the factory in a safe error-free state. In order to maintain this state 
and ensure safe operation, the user most observe the instructions and warning notes 
provided in this technical information.

If safe operation is no longer possible, the component must be shut down and secured 
against unintentional operation. This is the case:

• If the component is visibly damaged

• If the component no longer seems operational

• Following long periods of storage under unfavourable conditions

2.1 Application of the Product
The pressure loading valve described here is used to maintain the required 
counterpressure for the pump, if insufficient counterpressure is available in the system or 
open outflow is specified.

! Warning
Other applications are not intended and are not permitted. ALLDOS Eichler GmbH 
accept no responsibility for damages caused by unintended use.

2.2 Obligations of the Operating Authority
The operating authority of the plant is responsible for

• instructing the operation personnel

• arranging regular maintenance
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2.3 Averting Dangers

! Warning
When dosing dangerous media, observe the corresponding safety precautions! 

! Warning
Please observe the chemical resistance of dosing media with regard to materials.

! Warning
Wear protective gloves and glasses when executing work at the connections or 
lines!

! Warning
Only use the prescribed line types!
Repair only by authorized personnel!

3 General description

3.1 Function
The pressure loading valve keeps the pump's backpressure constant. The valve opens 
and the liquid is dosed, if the pressure exceeds the opening pressure adjusted at the 
valve.

3.2 Ambient and Operating Conditions

3.3 Admissible Media

Admissible Mediatemperaturer

! Warning
Pressure loading valves must not be used for abrasive or crystallizing media.

! Warning
Pressure loading valves are not absolutely tight. When dosing dangerous sub-
stances take appropriate protective measures!

Additional information with regard to the medium, medium temperature and operating 
pressure is available on request.

Admissible storage
temperature

20 °C to +50 °C

Admissible ambient
temperature

0 °C to +40 °C 

(at an installation height of up to 1000 m above sea level)

Admissible humidity rel. humidity: 70% at 40 °C, 90% at 35 °C

Pressure range

Material until 10 bar

1.4571 -10 °C to 40 °C

PVC 0 °C to 40 °C

PP 0 °C to 40 °C

PVDF -10 °C to 40 °C *
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4 Technical Data

4.1 Pressure Loading Valves DN 4 and DN 8

Order No. Nominal 
width

Pressure 
release

Valve 
body Gasket Hose type Pipe Connection Image

525-0565 4 3 PP Viton PE-SL4/6 G 5/8" 1

525-0565.1 4 3 PP EPDM PE-SL4/6 G 5/8" 1

525-0566.1 4 3 PVDF PTFE RO4/6" G 5/8" 2

525-0567
4 
8

3 PVC Viton
PE-SL4/6 
PVC-SL6/12

RO10/12" G 5/8" 1

525-0567.1
4 
8

3 PVC EPDM
PE-SL4/6
PVC-SL6/12

RO10/12" G 5/8" 1

525-0567.2
4
8

3 PVC PTFE
PE-SL4/6
PVC-SL6/12

RO10/12" G 5/8" 1

525-0570 4 3 1.4571 RO4/6" G 1/4" 5

525-0573 4 3 PP EPDM PE-SL5/8 G 5/8" 1

525-0600 4 3 1.4571 RO4/6" G 1/4" 4

525-0608 4 3 PTFE Viton GL 18" -

525-3173
4
8 3 PP Viton

PE-SL4/6
PE-SL6/9
PE-SL9/12

G 5/8" 1

525-3173.1
4 
8 3 PP EPDM

PE-SL4/6
PE-SL6/9
PE-SL9/12

G 5/8" 1

525-3174

4
8

3 PVC Viton

PE-SL4/6
PE-SL6/9
PE-SL9/12
PVC-SL6/12

RO10/12" G 5/8" 1

525-3174.1
4
8 3 PVC EPDM

PE-SL4/6
PE-SL6/9
PE-SL9/12

RO10/12" G 5/8" 1

525-0563 8 3 PP EPDM PE-SL9/12 G 5/8" 1

525-0568 8 3 PP Viton RO12/16" G 5/8" 3

525-0568.1 8 3 PP EPDM RO12/16" G 5/8" 3

525-0569.1 8 3 PVDF PTFE RO12/16" G 5/8" 3

525-0571 8 3 1.4571 RO1/4" G 1/4" 6

525-1565.1 8 3 PP EPDM PVC-SL6/12 G 5/8" 1

525-3177 8 3 PVDF PTFE PE-SL6/9 G 5/8" 1

Drilling scheme for Images 1-4

Image 1
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Image 2

Image 3

Image 4

Drilling scheme for Images 5 and 6

Image 5

Image 6
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4.2 Pressure Loading Valves DN 20

Order No. Nominal 
width

Pressure 
release

Valve 
body Gasket L Hose type Pipe Connection Image

525-1113 20 3 PVC Viton 149 PVC-SL13/20 RO20/25 G 11/4" 7

525-1113.01 20 3 PVC Viton 149 PVC-SL19/27 G 11/4" 8

525-1113.1 20 3 PVC EPDM 149 PVC-SL13/20 RO20/25 G 11/4" 7

525-1113.11 20 3 PVC EPDM 149 PVC-SL19/27 G 11/4" 8

525-1113.21 20 3 PVC PTFE 149 PVC-SL19/27 G 11/4" 8

525-1163 20 3 PP Viton 152,5 RO20/25 G 11/4" 7

525-1163.01 20 3 PP Viton 152,5 PVC-SL19/27 G 11/4" 8

525-1163.1 20 3 PP EPDM 152,5 RO20/25 G 11/4" 7

525-1163.11 20 3 PP EPDM 152,5 PVC-SL19/27 G 11/4" 8

525-1183.1 20 3 PVDF PTFE 145,5 RO20/25 G 11/4" 7

525-2133 20 3 1.4571 - G3/4 10

525-4113 20 3 PVC Viton 149 3/4" NPT 9

Drilling scheme

Image 7

B A
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Image 8

Image 9

Image 10

B A

AB
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4.3 Pressure Loading Valves DN 32

* With insertion section for pipe 32/40 in PP and also in PVDF

Order No. Nominal 
width

Pressure 
release

Valve 
body Gasket L Pipe Connection Image

525-1173 32 3 PP Viton 229 RO32/40" flange DN32 12

525-1173.01 32 3 PP Viton 205 RO32/40" G 2" 13

525-1173.1 32 3 PP EPDM 229 flange DN32 12

525-1173.11 32 3 PP EPDM 205 RO32/40" G 2" 13

525-1223 32 3 PVC Viton 205 RO32/40" G 2" 11

525-1223.1 32 3 PVC EPDM 205 RO32/40" G 2" 11

525-1243 32 3 PVC Viton 229 flange DN32 12

525-1243.1 32 3 PVC EPDM 229 flange DN32 12

525-2233 32 3 1.4571 - G 11/4" 14

525-2243 32 3 1.4571 PVC ? flange DN32/G 11/4" 15

525-2403 32 3 PVDF PTFE 229 RO32/40" flange DN32 12

Drilling scheme

Image 11

B A
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4.4 Pressure Loading Valves DN 50 and DN 65

Image 15

AB

Order No. Nominal 
width

Pressure 
release Valve body Gasket L Connection Image

525-2363 50 2,2 PP Viton 264 flange DN50 17

525-0610 65 1,5 PVC Viton 266 flange DN65 17

525-0611 65 1,5 PVC EPDM 266 flange DN65 17

525-0612 65 1,5 PP Viton 326 flange DN65 17

525-0613 65 1,5 1.4571
PVC-
WEICH

- flange DN65 16

Drilling scheme for Image 16
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5 Installation

! Warning
The installation must only be carried out by authorized specialists!

! Warning
When dosing dangerous media, always refer to the corresponding safety data 
sheets! 

! Warning
Wear protective gloves and glasses when executing work at the connections or 
lines!

Image 16

Image 17

L

AB
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5.1 Picture of optimal installation:

5.2 Connections
The pressure loading valves have an input (A) and an output on the pressure side (B). 
They are installed in the pressure line. 

Pressure loading valves DN4 and DN8 can also be mounted directly on the pressure 
valve for the dosing pump with an optional adapter (D) (for the adapter for pump 
installation, see section ’spare parts and accessories’).

! Warning
During installation, observe the flow direction of the dosing line. (Direction arrow 
on valve housing)

Caution
When using a pressure loading valve in conjunction with a pulsation damper, the 
pressure loading valve must be installed after the pulsation damper.

Note
It is recommended that the pressure loading valve is installed directly in front of 
the addition point in the dosing line. 
For direct pump installation, the line connected to the injection unit should be as 
short as possible.

1 Dosing tank 

2 Electric agitator 

3 Extraction device 

4 Suction pulsation damper 

5 Dosing pump

6 Overflow valve 

7 Pressure loading valve 

8 Pulsation damper 

9 Measuring glass

10 Injection unit

1

2

3

4 5

6

7

9

10

8
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.

For line installation

1. Connect the pressure line from the dosing head to the input (A). 

2. Connect the outgoing pressure line to the output on the pressure side (B).

For installation directly on the pump

1. Remove connection from the input (A).

2. Screw the adapter (D) for pump installation onto the input (A) and onto the pressure 
valve for the pump.

3. Connect the outgoing pressure line to the output on the pressure side (B).

! Warning
Danger of injuries! Never operate the pump if the line is not correctly connected to 
the pressure loading valve.

4. After 48 operating hours, tighten the screws on the upper part of the valve. 
Max. torque: :

6 Setting of Opening Pressure

6.1 General
The opening pressure can only be set if a manometer is installed in the system between 
the pump and the pressure loading valve.

! Warning
Settings on the pressure loading valve must only be carried out by authorized spe-
cialists!

The opening pressure of the pressure loading valve is set in the factory to the value spec-
ified in the technical data. The opening pressure during operation depends on various fac-
tors, e.g. the flow, the stroke frequency of the pump, or the back-pressure. If an exact 
setting is required, the pressure loading valve must be adapted to the local conditions.

The opening pressure must only be set to values below the maximum permissible opera-
ting pressure.

A

B

D

DN4
2Nm

DN8

DN20 5Nm
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! Warning
Danger of injury! Never set the opening pressure higher than the maximum permis-
sible operating pressure of the dosing system and dosing pump. 

! Warning
When dosing dangerous media, always refer to the corresponding safety data 
sheets! Wear protective clothing (goggles, gloves) when working on the connec-
tions and lines!

Caution
The pressure loading valve does not function as a shut-off valve. Therefore, the 
adjusting screw must not be tightened too far.

6.2 Setting Instructions for Opening Pressure

7 Possible Faults

Proceed as follows if the factory-set pressure is to be changed:

With the pump running:

1. Remove the cap from the top part of the pressure loading valve.

2. Read the current opening pressure on the manometer.

3. For DN4 and DN8 use a hexagon wrench, 
for DN20 - DN65 use a pair of needle-nose pliers:

• in the clockwise direction to increase the pressure 

• in the counterclockwise direction to reduce the pressure 
until the desired opening pressure is set.

4. Attach the cap again.

Fault Cause Elimination
pressure loading 
valve set incorrectly 
(too low)

Set pressure loading 
valve to a higher 
opening pressure

Diaphragm faulty Replace diaphragm

Contamination Clean pressure 
loading valve 

pressure loading 
valve produces 
no backpressure
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8 Maintenance

! Warning
When dosing dangerous media, always refer to the corresponding safety data 
sheets!
Wear protective clothing (goggles, gloves) when working on the connections and 
lines!
Maintenance must only be carried out by authorized specialists!

8.1 Intervals for Cleaning and Maintenance
• at least every 12 months or after 8000 operating hours or

• should faults occur.

Clean the pressure loading valve, and replace the diaphragm and O-rings if necessary.

Spare parts-> see section ’spare parts and accessories’

8.2 Replacing the Diaphragm
1. Shut down the dosing system.

2. Make it impossible for a return flow or overpressure to occur.

3. Loosen the 4 screws on the top part of the pressure loading valve.

4. Remove top part of pressure loading valve.

5. Remove the diaphragm.

6. Insert new diaphragm.

7. Return top part of pressure loading valve and tighten screws diagonally. 
Max. torque: :

8. Start up the dosing system again.

9. Tighten the screws on the top part of the pressure loading valve again after 48 hours 
of operation. 
Max. torque: :

9 Spare Parts and Accessories

9.1 Adapter for installation directly on the pump

* not suitable for pumps with Plus3 System

DN4
2Nm

DN8

DN20 5Nm

DN4
2Nm

DN8

DN20 5Nm

Order No.
Nominal 

width Material
Connection 

(pump-valve)

529-057 DN 4 PVC 3/8“ an 5/8“

529-058 DN 4 1.4571 3/8“ an 1/4“

529-062 DN 4 PP 3/8“ an 5/8“

529-064 DN 4 PVDF 3/8“ an 5/8“

529-059 DN 8 1.4571 5/8“ an 1/4“

529-061 DN 8 PVC 5/8“ an 5/8“

529-063 DN 8 PP 5/8“ an 5/8“

529-065 DN 8 PVDF 5/8“ an 5/8“
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9.2 Set of counter flanges for Pressure Loading Valves DN 32 and DN 65

9.3 Spare Parts for Pressure Loading Valves
Spare parts - Order No.

Order No.
Nominal 

width Material Description

529-412 DN 32 V4A

Consisting of lapped flange, headed bush, screws, 
collars and nuts

529-417 DN 32 PVC

529-420 DN 32 PVDF

529-443 DN 65 PVC

529-444 DN 65 PP

529-421 DN 32 PP
Consisting of welding neck flange, flat gasket, 

screws, collars and nuts

529-445 DN 65 V4A
Consisting of welding neck flange, screws, collars 

and nuts

Pressure 
loading valve

Nominal 
width Diaphragm O-rings Amount

Pressure 
springr Adjusting screw

525-0565 4 10.6243-401 52.105-2 2 10.6247 10.6490-400

525-0565.1 4 10.6243-401 52.105-1 2 10.6247 10.6490-400

525-0566.1 4 10.6243-401 52.344 2 10.6247 10.6490-400

525-0567 4 10.6243-401 52.105-2 2 10.6247 10.6490-400

525-0567.1 4 10.6243-401 52.105-1 2 10.6247 10.6490-400

525-0567.2 4 10.6243-401 52.344 2 10.6247 10.6490-400

525-0570 4 10.6243-401 - - 10.6251 10.6490-400

525-0573 4 10.6243-401 52.105-1 2 10.6247 10.6490-400

525-0600 4 10.6243-401 - 2 10.6247 10.6490-401

525-0608 4 10.6243-401 52.183 2 10.6247 10.6490-401

525-3173 4 10.6243-401 52.105-2 2 10.6247 10.6490-400

525-3173.1 4 10.6243-401 52.105-1 2 10.6247 10.6490-400

525-3174 4 10.6243-401 52.150-2 2 10.6247 10.6490-400

525-3174.1 4 10.6243-401 52.105-1 2 10.6247 10.6490-400

525-0563 4 10.6243-401 52.105-1 2 10.6247 10.6490-400

525-0568 8 10.6243-401 52.105-2 2 10.6247 10.6490-400

525-0569.1 8 10.6243-401 52.344 2 10.6247 10.6490-400

525-0571 8 10.6243-401 - - 10.6251 10.6490-400

525-1565.1 8 10.6243-401 52.105-1 2 10.6251 10.6490-400

525-3177 8 10.6243-401 52.344 2 10.6251 10.6490-400

525-0568.1 10 10.6243-401 52.105-1 2 10.2663 10.6490-400

525-1113 20 10.6243-402 52.141 2 10.6251 10.2617-41

525-1113.01 20 10.6243-402 52.141 2 10.6251 10.2617-41

525-1113.1 20 10.6243-402 52.141-1 2 10.6251 10.2617-41

525-1113.11 20 10.6243-402 52.141-1 2 10.6251 10.2617-41

525-1113.21 20 10.6243-402 52.141-2 2 10.6251 10.2617-41

525-1163 20 10.6243-402 52.141 2 10.6251 10.2617-41

525-1163.01 20 10.6243-402 52.141 2 10.6251 10.2617-41

525-1163.1 20 10.6243-402 52.141-1 2 10.6251 10.2617-41

525-1163.11 20 10.6243-402 52.141-1 2 10.6251 10.2617-41

525-1183.1 20 10.6243-402 52.141-2 2 10.6251 10.2617-41

525-2133 20 10.6243-402 - - 10.6251 10.2617-41

525-4113 20 10.6243-402 52.141 2 10.6251 10.2617-41

525-1173 32 10.6243-403 52.202 2 10.2663 10.2664-41

525-1173.01 32 10.6243-402 52.202 2 10.2663 10.2664-41

525-1173.1 32 10.6243-402 52.261 2 10.2663 10.2664-41
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525-1173.11 32 10.6243-402 52.261 2 10.2663 10.2664-41

525-1223 32 10.6243-402 52.154-2 2 10.2663 10.2664-41

525-1223.1 32 10.6243-402 52.393 2 10.2663 10.2664-41

525-1243 32 10.6243-402 52.202 2 10.2663 10.2664-41

525-1243.1 32 10.6243-402 52.261 2 10.2663 10.2664-41

525-2233 32 10.6243-402 - 1 10.2663 10.2664-41

525-2243 32 10.6243-402 - 1 10.2663 10.2664-41

525-2403 32 10.6243-402 52.422 2 10.2663 10.2664-41

525-0610 65 - 52.260 2 - -

525-0611 65 - 52.259 2 - -

525-0612 65 - 52.260 2 - -

525-0613 65 10.1572-41 54.020-4 1 10.3361 10.3349-402

Pressure 
loading valve

Nominal 
width Diaphragm O-rings Amount

Pressure 
springr Adjusting screw
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8.4  Grundfos 525 Pressure Relief Valve     
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Pressure Relief Valve 525
Operation Manual

Read this manual completely and keep it!

No warranty in case of damages caused by incorrect operation.
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1 General

1.1 Introduction
This operation manual contains all the information required for starting up and handling 
the described pressure relief valves.

If you require further information or if any problems arise, which are not discussed in 
detail in this operation manual, contact ALLDOS directly for the information needed.

1.2 Using this Paper
The headings WARNING, CAUTION and NOTE have the following meaning:

! Warning
Danger of injuries and accidents!

Caution
Danger of incorrect operation or damage to the product!

Note
There is an exceptional feature.

1.3 Warranty
Warranty in accordance with our general terms of sale and delivery shall only be valid, if:

• the product is used according to the information within this paper,

• the product is not being opened or used improperly,

• maintenance and repair is implemented exclusively by authorized and qualified per-
sonnel,

• original spare parts are used for repairs.

The safety instructions specified in this document must be observed at all times!

2 Safety Instructions
The component has left the factory in a safe error-free state. In order to maintain this state 
and ensure safe operation, the user most observe the instructions and warning notes 
provided in this technical information.

If safe operation is no longer possible, the component must be shut down and secured 
against unintentional operation. This is the case:

• If the component is visibly damaged

• If the component no longer seems operational

• Following long periods of storage under unfavourable conditions

2.1 Application of the Product
The pressure relief valve described here is used to protect the dosing line system on the 
pressure side against an impermissibly high pressure build-up within the scope of the 
possible applications described here.

! Warning
Other applications are not intended and are not permitted. ALLDOS Eichler GmbH 
accept no responsibility for damages caused by unintended use.

2.2 Obligations of the Operating Authority
The operating authority of the plant is responsible for

• instructing the operation personnel

• arranging regular maintenance
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2.3 Averting Dangers

! Warning
When dosing dangerous media, observe the corresponding safety precautions! 

! Warning
Please observe the chemical resistance of dosing media with regard to materials.

! Warning
Wear protective gloves and glasses when executing work at the connections or 
lines!

! Warning
Only use the prescribed line types!
Repair only by authorized personnel!

3 General description

3.1 Function
The pressure relief valve protects the entire dosing line system on the pressure side 
against any impermissibly high pressure build-up.

If the pressure rises above the set opening pressure of the valve, the valve opens, and 
the dosing medium can flow back into the dosing tank.

3.2 Ambient and Operating Conditions

3.3 Admissible Media

Admissible Mediatemperaturer

! Warning
Pressure relief valves must not be used for abrasive or crystallizing media.

! Warning
Observe the freezing and boiling point of the dosing medium!

! Warning
When dosing dangerous media, always refer to the corresponding safety data 
sheets! 

Admissible storage
temperature

20 °C to +50 °C

Admissible ambient
temperature

0 °C to +40 °C 

(at an installation height of up to 1000 m above sea level)

Admissible humidity rel. humidity: 70% at 40 °C, 90% at 35 °C

Pressure range

Material until 10 bar until 16 bar

1.4571 -10 °C to 40 °C -10 °C to 40 °C

PVC 0 °C to 40 °C 0 °C to 20 °C

PP 0 °C to 40 °C -

PVDF -10 °C to 40 °C * -10 °C to 20 °C
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! Warning
The resistance of the parts that come into contact with the media depends on the 
media, media temperature and operating pressure.

Additional information with regard to the medium, medium temperature and operating 
pressure is available on request.

4 Technical Data

4.1 Pressure Relief Valves DN 4 and DN 8

Order No. Nominal 
width

Pressure 
release Valve body Gasket Hose type Pipe Connection Image

525-0579.1 4 10 PVC EPDM PVC-SL4/6 G 3/8" 1

525-0580.1 4 10 PVDF PTFE RO4/6" G 5/8" 2

525-0581 4 10 1.4571 RO4/6" G 1/4" 4

525-0582 4 10 PP Viton PE-SL4/6 G 5/8" 1

525-0582.1 4 10 PP EPDM PE-SL4/6 G 5/8" 1

525-0585 4 10 PVC EPDM PVC-SL4/6 G 3/8" 1

525-0589 4 10 PP EPDM PE-SL5/8 G 5/8" 1

525-0583 8 10 PP Viton RO12/16" G 5/8" 3

525-0583.1 8 10 PP EPDM RO12/16" G 5/8" 3

525-0584
4
8

10 PVC Viton
PE-SL4/6
PVC-SL6/12

RO10/12" G 5/8" 1

525-0584.1
4
8

10 PVC EPDM
PE-SL4/6
PVC-SL6/12

RO10/12" G 5/8" 1

525-0584.2
4
8

10 PVC PTFE
PE-SL4/6
PVC-SL6/12

RO10/12" G 5/8" 1

525-0585.1 8 10 PVDF PTFE RO12/16" G 5/8" 3

525-0586 8 10 1.4571 RO1/4" G 1/4" 5

525-0587 8 10 PVC Viton PE-SL1/2" G 5/8" 1

525-0588 8 10 PP EPDM PE-SL9/12 G 5/8" 1

525-0590 8 10 1.4571 1/4" NPT 5

525-1582.1 8 10 PP EPDM PVC-SL6/12 G 5/8" 1

525-1584 8 16 PVC Viton PVC-SL6/12 RO10/12" G 5/8" 1

525-1584.1 8 16 PVC EPDM PVC-SL6/12 RO10/12" G 5/8" 1

525-1585.1 8 3 PVDF PTFE RO12/16" G 5/8" 3

525-1586 8 16 1.4571 PTFE RO1/4" G 1/4" 5

525-3175
4
8 10 PP Viton

PE-SL4/6
PE-SL6/9
PE-SL9/12

G 5/8" 1

525-3175.1
4
8 10 PP EPDM

PE-SL4/6
PE-SL6/9
PE-SL9/12

G 5/8" 1

525-3176
4
8 10 PVC Viton

PE-SL4/6
PE-SL6/9
PVC-SL6/12

RO10/12" G 5/8" 1

525-3176.1
4
8 10 PVC EPDM

PE-SL4/6
PE-SL6/9
PVC-SL6/12

RO10/12" G 5/8" 1

525-3178 8 10 PVDF PTFE PE-SL6/9 1
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Drilling scheme for Images 1,2,3

Image 1

4,5 78
96

A

B

C

Image 2 Image 3

A

B

C 140

A

B

C
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4.2 Pressure Relief Valves DN20

Image 4

Image 5

A

B

C

A

B

C

Order No. Nominal 
width

Pressure 
release Valve body Gasket L Hose type Pipe Connection Image

525-3023.1 20 10 PVC EPDM 204 PVC-SL13/20 RO20/25 G 11/4" 7

525-3023.4 20 4 PVC Viton 204 PVC-SL13/20 RO20/25 G 11/4" 7

525-3023.401 20 4 PVC Viton 204 PVC-SL19/27 - G 11/4" 8

525-3023.411 20 4 PVC EPDM 204 PVC-SL19/27 - G 11/4" 8

525-3073 20 10 1.4571 - ca. 89 - - G3/4 6

525-3073.4 20 4 1.4571 - ca. 89 - - G3/4 6

525-3103.1 20 10 PVDF PTFE 198,5 - RO20/25 G 11/4" 7

525-3153 20 10 PP Viton 205,5 - RO20/25 G 11/4" 7

525-3153.1 20 10 PPH EPDM 205,5 - RO20/25 G 11/4" 7

525-3153.401 20 4 PP Viton 204 PVC-SL19/27 - G 11/4" 8

525-3153.41 20 4 PP EPDM 205,5 - RO20/25 G 11/4" 7

525-3153.411 20 4 PP EPDM 204 PVC-SL19/27 - G 11/4" 8

Drilling scheme
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Image 6

Image 7

A

C

B

L

A

B

C

L
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4.3 Pressure Relief Valves DN32

Image 8

L

Öffnungsdruck
Opening pressure
Pression de service

4 bar

10 bar

B

A

C

Order No. Nominal 
width

Pressure 
release Valve body L Gasket Pipe Connection Image

525-3043 32 10 PVC 283 Viton RO32/40" G 2" 11

525-3043.1 32 10 PVC 283 EPDM RO32/40" G 2" 11

525-3043.401 32 4 PVC 283 Viton RO32/40" G 2" 12

525-3043.411 32 4 PVC 283 EPDM RO32/40" G 2" 12

525-3045.401 32 4 PP 283 Viton RO32/40" G 2" 12

525-3045.411 32 4 PP 283 EPDM RO32/40" G 2" 12

525-3053 32 10 PVC 307 Viton flange DN32 10

525-3053.1 32 10 PVC 307 EPDM flange DN32 10

525-3083 32 10 1.4571 185 G 11/4" 9

525-3083.4 32 4 1.4571 185 G3/4 9

525-3163 32 10 PPH 343 Viton flange DN32 10

525-3163.1 32 10 PPH 343 EPDM flange DN32 10
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Drilling scheme

Image 9
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Image 10

Image 11
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4.4 Pressure Relief Valves DN50 - DN65

Image12

The standard insertion section is PP; for 525-3045.401 and 525-3045.411 a PVC 
insertion section is added.

Öffnungsdruck
Opening pressure
Pression de service

4 bar

10 bar

L

B

C

A

C

Order No. Nominal 
width

Pressure 
release Valve body Gasket L Connection Image

525-3143 50 1,5 PPH Viton 264 flange DN50 14

525-0614 65 3,00 PVC Viton 266 flange DN65 14

525-0615 65 3,00 PVC EPDM 266 flange DN65 14

525-0616 50 3,00 PP Viton 326 flange DN65 14

525-0617 65 4,00 1.4571 PVC soft 394 flange DN65 13

Drilling scheme for image 13
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5 Installation

! Warning
The installation must only be carried out by authorized specialists!

! Warning
When dosing dangerous media, always refer to the corresponding safety data 
sheets! 

! Warning
Wear protective gloves and glasses when executing work at the connections or 
lines!

Image 13

Image 14

A

B

C

L

A B

C

L
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5.1 Picture of optimal installation:

5.2 Connections

5.2.1 Pressure Relief Valves DN4 and DN 8

Pressure relief valves DN4 and DN 8 are designed as 3-way valves. They have an input 
(A), an output on the pressure side (B) and an unpressurised overflow output (C). The 
input and outputs are fitted with adapters for the desired connection (see section 
’technical data’).

The pressure relief valves can be installed in the line, or mounted directly on the pressure 
valve for the dosing pump with an optional adapter (D) (for the adapter for pump 
installation, see section ’spare parts and accessories’).

! Warning
During installation, observe the flow direction of the dosing line. (Direction arrow 
on valve housing)

1 Dosing tank 

2 Electric agitator 

3 Extraction device 

4 Suction pulsation damper 

5 Dosing pump

6 Pressure relief valve 

7 Pressure retention valve 

8 Pulsation damper 

9 Measuring glass

10 Injection unit

1

2

3

4 5

6

7

9

10

8
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For line installation

1. Connect the pressure line from the dosing head to the input (A). 

2. Connect the outgoing pressure line to the output on the pressure side (B).

3. Connect overflow line to overflow output (C) and direct the unpressurised flow to the 
tank or a suitable overflow.

For installation directly on the pump

1. Remove connection from the input (A).

2. Screw the adapter (D) for pump installation onto the input (A) and onto the pressure 
relief valve for the pump.

3. Connect the outgoing pressure line to the output on the pressure side (B).

4. Connect overflow line to overflow output (C) and direct the unpressurised flow to the 
tank or a suitable overflow.

! Warning
Danger of injuries! Never operate the pump if the line is not correctly connected to 
the pressure relief valve.

5. After 48 operating hours, tighten the screws on the upper part of the valve. 
Max. torque: :

5.2.2 Pressure Relief Valves DN 20- DN 65

Pressure relief valves DN20 and onwards are usually designed as bypass pressure relief 
valves with connected T-piece for installation in the dosing line. 

They have an input (A), an output on the pressure side (B) and an unpressurised overflow 
output (C). The input and outputs are fitted with adapters for the desired connection (see 
section ’spare parts and accessories’).

Note
The T-piece is not always supplied as standard. In addition, there are special versi-
ons in the form of 3-way valves similar to DN4 and DN8. 
Please always observe the drawings in section ’technical data’!

1. Install T-piece in the dosing line (pipe). 

2. Connect pressure relief valve to the T-piece outlet.

3. Connect overflow line as shown in the drawings and direct the unpressurised flow to 
the tank or a suitable overflow.

A

B

C

D

DN4
2Nm

DN8
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! Warning
During installation, observe the flow direction of the dosing line. (Direction arrow 
on valve housing)

! Warning
Danger of injuries! Never operate the pump if the line is not correctly connected to 
the pressure loading valve.

4. After 48 operating hours, tighten the screws on the upper part of the valve. 
Max. torque: :

6 Setting of Opening Pressure

6.1 General
The opening pressure can only be set if a manometer is installed in the system between 
the pump and the pressure relief valve.

! Warning
Settings on the pressure relief valve must only be carried out by authorized specia-
lists!

The opening pressure of the pressure relief valve is set in the factory to the value speci-
fied in the technical data. The opening pressure during operation depends on various fac-
tors, e.g. the flow, the stroke frequency of the pump, or the back-pressure. If an exact 
setting is required, the pressure loading valve must be adapted to the local conditions.

The opening pressure must only be set to values below the maximum permissible opera-
ting pressure.

! Warning
Danger of injury! Never set the opening pressure higher than the maximum permis-
sible operating pressure of the dosing system and dosing pump. 

! Warning
When dosing dangerous media, always refer to the corresponding safety data 
sheets!

! Warning
Wear protective gloves and glasses when executing work at the connections or 
lines!

DN20 5Nm
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6.2 Setting Instructions for Opening Pressure

7 Possible Faults

8 Maintenance

! Warning
When dosing dangerous media, always refer to the corresponding safety data 
sheets!

! Warning
Wear protective clothing (goggles, gloves) when working on the connections and 
lines!

! Warning
Maintenance must only be carried out by authorized specialists!

8.1 Intervals for Cleaning and Maintenance
• at least every 12 months or after 8000 operating hours or

• should faults occur.

Clean the pressure relief valve, and replace the diaphragm und O-rings if necessary.

Spare parts-> see section ’spare parts and accessories’

Proceed as follows if the factory-set pressure is to be changed:

With the pump running:

1. Remove the cap from the top part of the pressure relief valve.

2. Close the isolating valve after the pressure retention valve.

3. In the event of (audible) overflows of the dosing medium, read the 
current opening pressure on the pressure gauge.

4. Read the current opening pressure on the manometer.

5. For DN4 and DN8 use a hexagon wrench, 
for DN20 - DN65 use a pair of needle-nose pliers:

• in the clockwise direction to increase the pressure 

• in the counterclockwise direction to reduce the pressure 
until the desired opening pressure is set.

6. Open the isolating valve after the pressure retention valve.

7. Attach the cap again.

Error Cause Remedy 
Pressure relief valve set 
incorrectly (too low) 

Set pressure relief valve to a 
higher opening pressure 

Faulty diaphragm Replace diaphragm with a new 
one 

Pressure relief valve 
continuously releases 

Dirt Clean pressure relief valve 
Pressure relief valve does not 
release 

Pressure relief valve set 
incorrectly (too high) 

Set pressure relief valve to a 
lower opening pressure 
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8.2 Replacing the Diaphragm
1. Shut down the dosing system.

2. Make it impossible for a return flow or overpressure to occur.

3. Loosen the 4 screws on the top part of the pressure relief valve.

4. Remove top part of pressure relief valve.

5. Remove the diaphragm.

6. Insert new diaphragm.

7. Return top part of pressure relief valve and tighten screws diagonally. 
Max. torque: :

8. Start up the dosing system again.

9. Tighten the screws on the top part of the pressure relief valve again after 48 hours of 
operation. 
Max. torque: :

9 Spare Parts and Accessories

9.1 Adapter for installation directly on the pump

* not suitable for pumps with Plus3 System

9.2 Set of counter flanges for Pressure Relief Valves DN 32 and DN 65

DN4
2Nm

DN8

DN20 5Nm

DN4
2Nm

DN8

DN20 5Nm

Order No.
Nominal 

width Material
Connection 

(pump-valve)

529-057 4 PVC 3/8“ an 5/8“

529-058 4 1.4571 3/8“ an 1/4“

529-062 4 PP 3/8“ an 5/8“

529-064 4 PVDF 3/8“ an 5/8“

529-059 8 1.4571 5/8“ an 1/4“

529-061 8 PVC 5/8“ an 5/8“

529-063 8 PP 5/8“ an 5/8“

529-065 8 PVDF 5/8“ an 5/8“

Order No.
Nominal 

width Material Description

529-412 DN 32 V4A

Consisting of lapped flange, headed bush, screws, 
collars and nuts

529-417 DN 32 PVC

529-420 DN 32 PVDF

529-443 DN 65 PVC

529-444 DN 65 PP

529-421 DN 32 PP
Consisting of welding neck flange, flat gasket, 

screws, collars and nuts

529-445 DN 65 V4A
Consisting of welding neck flange, screws, collars 

and nuts
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9.3 Spare Parts for Pressure Loading Valves DN4 and DN8
Spare parts - Order No.

9.4 Spare Parts for Pressure Loading Valves DN20 - DN65
Spare parts - Order No.

Pressure relief 
valve

Nominal 
width Diaphragm O-Ringe Amount

Pressure 
spring Adjusting screw

525-0579.1 4 10.6243-401 52.298-1 2 10.6247 10.6490-400

525-0580.1 4 10.6243-401 52.344 3 10.6247 10.6490-400

525-0581 4 10.6243-401 - - 10.6247 10.6490-400

525-0582 4 10.6243-401 52.105-2 3 10.6247 10.6490-400

525-0582.1 4 10.6243-401 52.105-1 3 10.6247 10.6490-400

525-0585 4 10.6243-401 52.105-2 3 10.6247 10.6490-400

525-0589 4 10.6243-401 52.105-1 3 10.6247 10.6490-400

525-0583 8 10.6243-401 52.105-2 3 10.6247 10.6490-400

525-0583.1 8 10.6243-401 52.105-1 3 10.6247 10.6490-400

525-0584 8 10.6243-401 52.105-2 3 10.6247 10.6490-400

525-0584.1 8 10.6243-401 52.105-1 3 10.6247 10.6490-400

525-0584.2 8 10.6243-401 52.344 3 10.6247 10.6490-400

525-0585.1 8 10.6243-401 52.344 3 10.6247 10.6490-400

525-0586 8 10.6243-401 - - 10.6247 10.6490-400

525-0587 8 10.6243-401 52.105-2 3 10.6247 10.6490-400

525-0588 8 10.6243-401 52.105-1 3 10.6247 10.6490-400

525-0590 8 10.6243-401 - - 10.6247 10.6490-400

525-1582.1 8 10.6243-401 52.105-1 3 10.6247 10.6490-400

525-1584 8 10.6243-401 52.105-2 3 10.6247 10.6490-400

525-1584.1 8 10.6243-401 52.105-1 3 10.6247 10.6490-400

525-1585.1 8 10.6243-401 52.344 3 10.6247 10.6490-400

525-3175 8 10.6243-401 52.105-2 3 10.6247 10.6490-400

525-3175.1 8 10.6243-401 52.105-1 3 10.6247 10.6490-400

525-3176 8 10.6243-401 52.105-2 3 10.6247 10.6490-400

525-3176.1 8 10.6243-401 52.105-1 3 10.6247 10.6490-400

525-3178 8 10.6243-401 52.344 3 10.6247 10.6490-400

Pressure relief 
valve

Nominal 
width Diaphragm O-rings Amount

Pressure 
spring Adjusting screw

525-3023.1 20 10.6243-402 52.141-1 2 10.6251 10.2617-41

525-3023.4 20 10.6243-402 52.141 2 10.6251 10.2617-41

525-3023.401 20 10.6243-402 52.141 2 10.6251 10.2617-41

525-3023.411 20 10.6243-402 52.141-1 2 10.6251 10.2617-41

525-3073 20 10.6243-402 - - 10.6251 10.2617-41

525-3073.4 20 10.6243-402 - - 10.6251 10.2617-41

525-3103.1 20 10.6243-402 52.141-2 2 10.6251 10.2617-41

525-3153 20 10.6243-402 52.141 2 10.6251 10.2617-41

525-3153.1 20 10.6243-402 52.141-1 2 10.6251 10.2617-41

525-3153.401 20 10.6243-402 52.141 2 10.6251 10.2617-41

525-3153.41 20 10.6243-402 52.141-1 2 10.6251 10.2617-41

525-3153.411 20 10.6243-402 52.141-1 2 10.6251 10.2617-41

525-3043 32 10.6243-403 52.154-2 2 10.2663 10.2664-41

525-3043.1 32 10.6243-403 52.393 2 10.2663 10.2664-41

525-3043.401 32 10.6243-403 52.154-2 2 10.2663 10.2664-41

525-3043.411 32 10.6243-403 52.154-1 2 10.2663 10.2664-41

525-3045.401 32 10.6243-403 52.154-2 2 10.2663 10.2664-41

525-3045.411 32 10.6243-403 52.154-1 2 10.2663 10.2664-41

525-3053 32 10.6243-403 52.202 2 10.2663 10.2664-41
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525-3053.1 32 10.6243-403 52.261 2 10.2663 10.2664-41

525-3083 32 10.6243-403 - - 10.2663 10.2664-41

525-3083.4 32 10.6243-403 - - 10.2663 10.2664-41

525-3163 32 10.6243-403 52.202 2 10.2663 10.2664-41

525-3163.1 32 10.6243-403 52.261 2 10.2663 10.2664-41

525-3143 50 - 52.258 3 - -

525-0614 65 - 52.260 3 - -

525-0615 65 - 52.259 3 - -

525-0616 65 - 52.260 3 - -

525-0617 65 10.1572-41 - - 10.3361 10.3349-402

Pressure relief 
valve

Nominal 
width Diaphragm O-rings Amount

Pressure 
spring Adjusting screw
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Fairfield WRP Caustic Dosing System

SECTION 9: TECHNICAL DATA SHEETS 

9.1  Grundfos 222-60 Dosing Pump      

� Refer to the following pages:

______________________________________________________________________________________ 
Revision: A File: 01175-02-OM 

 36 
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GRUNDFOS ALLDOS  
PRODUCT INFORMATION

DDI 222
The digital diaphragm dosing pump for difficult liquids
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DDI 222

The Highlights 

• Easy input and display of the dosing rate in l/h or gal/h with perfect 
calibration for optimum operating convenience and unparallelled levels of 
precision

• Smooth, nearly continuous dosing ensures a high  
process quality and optimal mixing of liquids

• For especially viscous liquids, there are 2 Slow Mode steps and special 
valve combinations

• Hotkey for easy query of the dosed quantity allowing optimal control of 
the consumption of chemicals

• Low energy costs thanks to the EC motor technology with maximum ef-
ficiency

• Pump excess pressure control by digital input of the maximum backpres-
sure allowed before the pump stops

• High process reliability thanks to the double diaphragm system

• Radical reduction in variants and spare parts:  
1 motor, 1 gearing and 2 dosing head sizes fit the complete pump series

• Adjustment range 1:800

• Various possibilities for individual customer applications, e.g. contact or 
analogue signal control, batch or timer dosing

• Analogue and digital interfaces without extra charge

DDI model 222-60 D 
display on the side

DDI model 222-60 D

with Flow Monitor  
for control of the dosing  
head pressure and the 

dosing flow

DDI model 222-60 D 
with Profibus DP

Double diaphragm system with diaphragm control 
for protection of the pump in case of diaphragm leakage

Standard: DDI model 222 with double diaphragm technology

• If there is a working diaphragm defect, the pump contin-
ues to dose with the robust protective diaphragm. 

Option: with diaphragm control

• For applications where the process must not be inter-
rupted in the event of a diaphragm leakage, a differential 
pressure sensor is optionally available. 

• In the event of a working diaphragm leakage, the sensor 
immediately sends out a signal, while the pump continues 
to dose with the protective diaphragm.

DIGITAL DOSING™
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DDI 222

Pump types
• Connections, cable and Euro plug included

• Strokes per minute: maximal 180 in normal operation or maximal 120 in Slow Mode 1 or  74 in Slow Mode 2

Normal operation Slow Mode step 1 Slow Mode step 2 V
stroke

DDI modelQ 
[l/h]

p
max 

[bar]
Q 

[USg/h]
p

max 

[psi]
Q 

[l/h]
p

max 
[bar]

Q 
[USg/h]

p
max 

[psi]
Q 

[l/h]
p

max 
[bar]

Q 
[USg/h]

p
max 

[psi]
[ml] 

(p = 3 bar)

60 10 15.87 145 40 10 10.58 145 24.7 10 6.53 145 6.63 222-60D

150 4 39.68 58 100 4 26.46 58 62 4 16.40 58 13.9 222-150D

23
0

17
5

61.5
105
123
B3
B4

A3
A4

C1C4

H
2

H
3

172.5
207

(159) 16.5
Ø79.77

D1

A5

Version for high-viscosity liquids (HV)

DDI models A3 A4 B3 B4 C1 C4 D1 H2 H3 C1 C4 D1 H2 H3

222-60D 272 326 137 – 58 26 G 5/8” 252 153 90 39 G 1 ¼” 246 143

222-150D 315 372 137 139 90 39 G 1 ¼” 265 179 90 39 G 1 ¼” 265 179

Drilling scheme

Measurements

All measurements in mm !

Measurements
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DDI 222

Technical data

Input of the dosing capacity
Digital – by regulation of the dosing stroke speed 
adjustment range: from 0.125% to 100% of the maximum dosing capacity

Connections

Material of connection DDI model 222-60D (DN 8) DDI model 222-150D (DN 20)

PVC PVC hose 6/12 (pressure side) 
PE hose 9/12 (suction side)    *) 
or PVC tube 10/12 
or PE hose/2” (USA)

PVC hose 13/20  
PVC tube 20/25 
PVC hose 19/27 
PVC tube 3/4” NPT (USA)

PP PE hose 9/12    *)  
PP tube 12/16

PP tube 20/25

PVDF PTFE hose 9/12  
PVDF tube 12/16

PVDF tube 20/25

Stainless steel Stainless steel tube R 1/4” 
1/4” NPT  (USA)

Stainless steel tube R 3/4” 
3/4” NPT  (USA)

Accuracy Dosing flow < ± 1.5%, linearity < ± 1.5 %

Noise level 65 ± 5 dB (A), tested according to DIN 45635-01-KL3

Max. suction height 6 m Water Column      for liquids with viscosity similar to water

Max. viscosity (HV version) 
at operating temperature

DDI model
222-60D 
222-150D

Normal operation
200 mPa s 
500 mPa s

Slow Mode 1
1000 mPa s 
800 mPa s

Slow Mode 2
2600 mPa s 
2000 mPa s

Max. admission pressure 2 bar on the suction side

Min. backpressure 1 bar (pressure difference with the suction side)

Max. temperature
• max. ambient and operating temperature + 40° C
• storage temperature - 10° C up to + 50° C

Max. relative air humidity up to 92 %, no condensation

Motor, motor voltage AC 110 – 240 V ±10%, 50/60 Hz, power consumption 50 W (including all sensors)

Material of enclosure
Pump and electronics, PPE/PS 20% glass-fiber reinforced  
Option: flame-proof enclosure

Protection IP 65

Weight
DDI model 222-60D        PVC, PP, PVDF: 5 kg  /  stainless steel: 7 kg 
DDI model 222-150D      PVC, PP, PVDF: 7.5 kg / stainless steel: 12 kg

(*)  max. backpressure 9 bars

Technical data

Dosing head and valve versions

Material of Dosing head options

Special valves Integrated control

Dosing 
head

Valve 
body

Gasket Valve 
seat

Valve 
ball

Spring- 
loaded 

pressure 
valve

Valve sets  
for viscous  
liquids (**) 

DN 20

Dia-
phragm 
control

Flow  
Monitor

(***)

Diaphragm 
control +  

Flow  
Monitor

PVC PVC Viton Viton Glass –
PVC (*) PVC EPDM EPDM Stainl. steel

PP PP Viton Viton Glass –
PP PP EPDM EPDM PTFE –

PVDF PVDF PTFE PTFE PTFE –
Stainl. steel Stainl. steel Viton Stainl. steel Stainl. steel

Stainl. steel Stainl. steel PTFE Stainl. steel Stainl. steel

(*)  Valve version for caustic soda NaOH
(**)  suction side: valve with steel ball,  pressure side: spring-loaded valve with steel ball
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DDI 222

Options: Profibus, display
Please indicate when ordering the pump:

•  Profibus: Profibus® DP-VO  incl. GSD file and address decoder document

•  Display: on the side or on the back of the pump

Display DDI 222

Options / Electronics

Inputs and outputs

Inputs and outputs Pre-adjustment With software adjustable to Technical data

In-
put

Contact signal - - Load < 12 V, 5 mA,  
min. pulse lenght: 10 ms, min. pause time: 25 ms

Current signal 0(4) - 20 mA - - Load < 22 Ohm

Remote On/Off NO NC Load < 12 V, 5 mA

Tank empty signal NO NC Load < 12 V, 5 mA

Flow Monitor - - -

Diaphragm leakage signal - - -

Out-
put

Current signal 0(4) - 20 mA - - Load < 350 Ohm

Error signal NO NC ohmic load  <  50 V DC / 75 V AC, 0.5 A

Stroke signal or  
empty pre-alert

NO
NC, 
empty pre-alert

Contact time 200 ms/stroke 
ohmic load  <  50 V DC / 75 V AC, 0.5 A

Electronic functions and electronic data

• Continuous operation: Start/Stop, function check, dosing head deaeration
• Memory function saves up to 65 000 pulses
• Two-step tank empty signal: Reed contact for empty signal/pre-alert
•  Flow Monitor, as an option
• Diaphragm leakage control, as an option
• Stroke signal (pre-adjusted) or pre-alert (adjustable)
• Code protection against unauthorized access

• Calibrating function (on-site operating conditions)
• Pressure limitation
• Dosing quantity counter, with reset to 0
• Tamper-proof service hours counter
• Remote On/Off
• Profibus DP interface, as an option

Operating modes Input / Display

Manual operation Input / Display of the dosing capacity in l/h or gal/h        with calibrating function

Contact signal control
for smooth dosing

Input / Display of the 
dosing capacity in ml/contact 

DDI model V
min

 (ml) V
max

 (ml)

222-60D 0.111 22.2

222-150D 0.278 55.5

Current signal control 0(4)-20 mA 
with manual weighting function

Display of dosing capacity in l/h or gal/h
(weighting function for the manual assignment of the volume flow in proportion to the 
current signal values (current input / current output)

Batch dosing (contact signal/manual) Input / Display of the dosing capacity in l/h or gal/h  (per batch)

Batch dosing with timer function > Input / Display of the dosing flow (1 ml to 9999 l) 
> Input / Display of the dosing capacity (l/h or gal/h)
> Input starting time of first batch:    t1 = 1 min. up to max. 999 h  
> Input starting time of subsequent batches:   t2 = 1 min. up to max. 999 h 

Slow Mode (longer suction stroke) 
for dosing viscous liquids

Two-step reduction of the suction speed and the maximal dosing capacity 
down to 66% (Slow Mode 1) or 41% (Slow Mode 2)
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6

DDI 222

1

2

3

4

5

6

7

9

10

8

13

11
12

Flow scheme of a complete dosing installation

Accessories and fittings
(see separate Data Booklet Accessories)

1 Dosing tank 502
2 Electric agitator 509
3 Extraction device 521
4 Suction pulsation damper 516
5 Dosing pump DDI
6 Pressure relief valve 525
7 Pressure loading valve 525
8 Pulsation damper 517
9 Calibration tube
10 Injection unit 522
11 Deaeration and  drain valve
12 Check back valve
13 Filter

Accessories for electronics and Profibus

Signal transmission cable including circular connector
Please indicate the cable length: 2 or 5 m

Order Number

Straight plug Angled plug

for input: control contact or 0/4-20 mA current input and remote On/Off, 4-wire cable 321-205 321-204

for output: empty pre-alert or individual stroke signal and error signal, 4-wire cable 321-206 321-286

for output: current signal, 5-wire cable 321-215 321-271

Accessories Profibus DP Order Number

T-splitter with M 12 connection technology        One needed for evey pump! 321-225

Terminating resistor M 12   
Necessary for every pump connected at the last position in the bus system!

321-224

Spare parts sets
• Gaskets for dosing head, 1 dosing diaphragm
• Complete valves for 222-60D (plastic version)
• Inner valve parts for stainless steel version 

and for 222-150D (plastic version)

Valve material Order number 

for DN 8 :  
body / seat / gasket / ball

without DLS with DLS

PVC / Viton / Viton / glass 553-1684-01 553-1684-10

PVC / EPDM / EPDM / stainl. steel 553-1684-02 553-1684-12

PP / Viton / Viton / glass 553-1686-01 553-1686-10

PP / EPDM / EPDM / PTFE 553-1686-02 553-1686-12

PVDF / PTFE / PTFE / PTFE 553-1687-05 553-1687-15

Stainl. steel / PTFE / PTFE / st. steel 553-1685-05 553-1685-15

for DN 20:  
valve seat / gasket / ball

without DLS with DLS

for PVC 
and PP: 

Viton / Viton / glass 553-1688-01 553-1688-10

EPDM / EPDM / st. steel 553-1688-02 553-1688-12

for PVDF: PTFE / PTFE / PTFE 553-1691-05 553-1691-15

for st. steel: PTFE / PTFE / st. steel 553-1689-05 553-1689-15

Console
Description Order No.

Wall console for DDI model 222,  
PP, with fastening material

539-029

Accessories / Spare parts
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DDI 222Diagrams

Capacity diagram

Viscosity diagram

222-6
0

 D

222-150
 D

222-150 D
Normal  
mode

222-
60 D
Normal 
mode 

222-60 D
Slow Mode 2

222-150 D
Slow Mode 2

222-150 D
Slow  

Mode 1

Viscosity 
[cP or mPa/s]

222-60 D
Slow Mode 1
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Pump accessories

48

Pulsation dampers

Pulsation dampers
The damper is particularly suitable for long discharge 
tubes and/or small-diameter lines.

Installed in the discharge tube, the damper optimises 
dosing accuracy and protects pump and discharge line 
against pressure surges.

Depending on the system pressure, the installation of a 
counter-pressure valve after the damper may be 
required to optimise its function.

A special pulsation damper is available for suction 
lines.

Setting the pressure
Set the pressure in the pulsation damper by means of 
compressed air. The pressure must be the system 
pressure (p1) x 0.8.

The pressure on the liquid side of the pulsation damper 
should be 0 when the air side is filled with air. This 
applies both to the initial setting of the pressure as well 
as to later check-ups.

To facilitate the reading of the pulsation damper 
pressure, a pressure gauge can be fitted directly on the 
damper.

TM
03

 7
87

0 
50

06

Fig. 55 Pulsation dampers
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Pulsation dampers Pump accessories

Suction side pulsation dampers

TM
04

 1
45

6 
02

10

Fig. 56 Dimensions of suction side pulsation dampers: 
left: plastic 1 - 20 litres; centre: plastic 40 litres; right: stainless steel 1 - 40 litres
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Fig. 57 Suction side pulsation damper, PVC, 
1 litre - 20 litres
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Pulsation dampers Pump accessories

Selection of suction side pulsation dampers

Note: Connectors may not be standard pump connector sizes.
1) ID = Internal Diameter, OD = Outside Diameter.
* Not suitable in every case, please check with calculation based on layout
** Stainless steel 1.4301, according to EN 10027-2

Vol.
[l] Suitable for *)

Material
P max 
[bar]

Connection 
(thread or 

flange) 
A

Connection
(tubing/pipe)

ID/OD1)

Dimensions [mm]
Product 
numberBody Seals B D E F L

1

DMI
DDI 209, DDI 222
DMX 221
DMX 226 40/-59/-65/-67-80/
95/-105/-120/-123/-130/-160/
-199/-210/-240/-250
DMH 251, 252, 253, 254
DMS
all DME except 375-10/940-4

PVC
FKM 2 G 1 12/16 mm, 16/20 mm 160 - - DN 10 388 91835549

(516-4133)

EPDM 2 G 1 12/16 mm, 16/20 mm 160 - - DN 10 388 96688101
(516-4132)

PVDF PTFE 6 G 3/4 14/16 mm 145 - - DN 10 524 96690350
(516-4011)

SS **) - 40 Rp 1/4” 159 - 155 R 1/4” 295 96688107
(516-513)

3

DMX 226 96/ 100/ 152/ 165/ 
193/ 200/ 321/ 330/ 385/ 400/ 
510/ 630/ 720
DMH 255
DME 375-10/940-4

PVC
FKM 2 G 1 1/2 20/25 mm, 25/32 mm 194 - - DN 10 643 96688102

(516-4232)

EPDM 2 G 1 1/2 20/25 mm, 25/32 mm 194 - - DN 10 643 96654767
(516-4231)

PVDF PTFE 6 G 3/4 14/16 mm 145 - - DN 10 1035 96688100
(516-4021)

SS **) - 40 Rp 3/4” 213 - 215 R 1/4” 375 96688108
(516-523)

5 DMH 257
PVC

FKM 2 G 2 1/4 32/40 mm, 40/50 mm 220 - - DN 10 900 96688103
(516-4332)

EPDM 2 G 2 1/4 32/40 mm, 40/50 mm 220 - - DN 10 900 96653755
(516-4331)

SS **) - 25 Rp 3/4” 248 170 245 R 1/4” 395 96688109
(516-533)

20 DMX 227 430/ 860/ 1120
and other dosing pumps

PP FKM 6

Flange 
DN 50 320 200 - DN 10 800 96688104

(516-464)
Flange 
DN 65 320 200 - DN 10 800 96688105

(516-4641)

SS **) - 6

Flange 
DN 50 363 273 255 R 1/4” 500 96688110

(516-554)
Flange 
DN 65 363 273 255 R 1/4” 500 95702959

(516-5541)

40 DMX 227 770/ 1520/ 2000
and other dosing pumps

PP FKM 4

Flange 
DN 50 450 270 930 DN 10 1060 96638463

(516-474)
Flange 
DN 65 450 270 930 DN 10 1060 96688106

(516-4741)

SS **) - 4

Flange 
DN 50 363 273 755 R 1/4” 1000 96688111

(516-564)
Flange 
DN 65 363 273 755 R 1/4” 1000 96688112

(516-5641)
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Pulsation dampers Pump accessories

Accessories for suction side pulsation dampers

Manual vaccum pump as suction aid

Aeration and drain valves

TM
04

 1
44

2 
49

09

Fig. 58 Pulsation damper, plastic, 1 - 20 litres with 
manual vacuum pump

Description Product number
Suction aid (manual vaccum pump with tube and 
3-way ball valve)

96653775
(523-018)

TM
04

 1
45

0 
02

10

Fig. 59 Aeration and drain valve

Description Connections
Materials Product 

numberBody Gaskets

Aeration and 
drain valve

DN 10 PVC FKM 96638467
(523-020)

DN 10 PVC EPDM 96693605
(523-021)

DN 10 PP FKM 96727337
(523-022)

DN 10 PVC EPDM 96727338
(523-023)

DN 10 PVDF FKM 96704688
(523-024)

ca. 165

DN 10DN 10
TM

04
 1

45
8 

02
10

Fig. 60 Pulsation damper 1 - 20 litres with manual 
vacuum pump and aeration and drain valve
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Pulsation dampers Pump accessories

Discharge side pulsation dampers without separating diaphragm

TM
04

 1
45

7 
02

10

Fig. 61 Dimensions of discharge side pulsation dampers without separating diaphragm: 
left: plastic 0.35 - 5.0 litres; centre: plastic 10 - 40 litres; right: stainless steel 0.35 - 40 litres
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Fig. 62 Discharge side pulsation damper, plastic, 
0.35 - 5.0 litres
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Pulsation dampers Pump accessories

Selection of discharge side pulsation dampers without separating diaphragm

Vol.
[l] Suitable for *)

Materials
P max
[bar]

Connect. 
thread or 

flange

Connection Dimensions [mm]
Product number

Body Seals
Tubing
ID/OD1)

Pipe
ID/OD1) A B C D E

0.35
DMI, DDI up to 6 l/h
DME 2-18
DMS 2-11/4-7

PVC
FKM 10 G 5/8 4/6 mm 202 47 127 - - 95700901 

(517-0611-10002)

EPDM 10 G 5/8 4/6 mm 202 47 127 - - 96688114
(517-0612-10001)

PP
FKM 10 G 5/8 4/6 mm 202 47 127 - - 96727147

(517-0641-10000)

EPDM 10 G 5/8 4/6 mm 202 47 127 - - 96727148
(517-0642-10000)

PVDF
FKM 10 G 5/8 4/6 mm 4/6 mm 202 47 127 - - 96727150

(517-0651-10001)

EPDM 10 G 5/8 4/6 mm 4/6 mm 202 47 127 - - 96727151
(517-0652-10000)

SS **) - 16 Rp 1/4” 215 50 - 83 85 96727145
(517-0623-10000)

1

DMI, DDI 209 above 6 l/h
DDI 60-10
DME 8-10/12-6/19-6/48-3/
60-10
DMS 8-5/12-3
DMX 221 4/ 7/ 8/ 9/ 14/ 16/ 
17/ 18/ 25/ 27/ 35/ 39
DMH 251 5/ 13/ 19/ 24
DMH 251 4,5/ 5/ 11/ 12/ 
17/ 18/ 21/ 23 p<10 bar
DMH 252 10/ 11/ 23/ 24/ 
36/ 37/ 45/ 46 p<5 bar
DMH 253 p<5 bar

PVC
FKM 10 G 1 1/4 6/12 mm 10/12 mm 351 60 260 - - 96688120

(517-0711-10000)

EPDM 10 G 1 1/4 6/12 mm 10/12 mm 351 60 260 - - 96688121
(517-0712-10001)

PP
FKM 10 G 1 1/4 12/16 mm 278 60 165 - - 96688123

(517-0741-10000)

EPDM 10 G 1 1/4 12/16 mm 278 60 165 - - 96688124
(517-0742-10000)

PVDF
FKM 10 G 1 1/4 14/16 mm 278 60 165 - - 96688125

(517-0751-10000)

EPDM 10 G 1 1/4 14/16 mm 278 60 165 - - 96619905
(517-0752-10000)

SS **) - 16 Rp 1/4” 277 65 - 110 125 96688122
(517-0723-10001)

3

DDI 150-4
DME 150-4
DMX 221 12/ 26/ 
50 p<3 bar
DMX 226 59/ 65/ 95/ 105/ 
120/ 130/ 199/ 210/ 240/ 
250 p<3 bar
DMH 251 4,5/ 5/ 11/ 12/ 
17/ 18/ 21/ 23 p>10 bar
DMH 252 p>5 bar
DMH 253 p>5 bar
DMH 254 p<3 bar

PVC
FKM 10 G 1 1/4 13/20 mm 20/25 mm 764 60 675 - - 96688126

(517-0811-10000)

EPDM 10 G 1 1/4 13/20 mm 20/25 mm 764 60 675 - - 96688127
(517-0812-10001)

PP
FKM 10 G 1 1/4 20/25 mm 655 60 565 - - 96688129

(517-0841-10001)

EPDM 10 G 1 1/4 20/25 mm 655 60 565 - - 96688130
(517-0842-10000)

PVDF
FKM 10 G 1 1/4 20/25 mm 655 60 565 - - 96688131

(517-0851-10000)

EPDM 10 G 1 1/4 20/25 mm 655 60 565 - - 96688132
(517-0852-10000)

SS **) 16 Rp 3/4” 355 87 - 150 160 96688128
(517-0823-10001)

5

DME 375-10
DMX 221 12/ 26/ 
50 p>3 bar
DMX 226 59/ 65/ 95/ 105/ 
120/ 130/ 199/ 210/ 240/ 
250 p>3 bar
DMX 226 96/ 100/ 152/ 
165/ 193/ 200/ 321/ 330/ 
385/ 400
DMH 254 3<p<5 bar
DMH 255 p<3 bar

PVC
FKM 10 G 1 1/4 13/20 mm 20/25 mm 841 70 750 - - 96688133

(517-0911-10000)

EPDM 10 G 1 1/4 13/20 mm 20/25 mm 841 70 750 - - 96654923
(517-0912-10000)

PP
FKM 10 G 1 1/4 20/25 mm 700 70 608 - - 96688135

(517-0941-10000)

EPDM 10 G 1 1/4 20/25 mm 700 70 608 - - 96688136
(517-0942-10000)

PVDF
FKM 10 G 1 1/4 20/25 mm 700 70 608 - - 96688137

(517-0951-10000)

EPDM 10 G 1 1/4 20/25 mm 700 70 608 - - 96688138
(517-0952-10000)

SS **) 16 Rp 3/4” 345 100 - 170 190 96688134
(517-0923-10000)
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Pulsation dampers Pump accessories

1) ID = Internal Diameter, OD = Outside Diameter.
* Not suitable in every case, please check with calculation based on layout.
** Body: stainless steel 1.4301, connections: stainless steel 1.4571, according to EN 10027-2

10

DME 940-4
DMX 226 510/ 630/ 720
DMH 254 102/ 143/ 175/ 
202/ 276
p>5 bar
DMH 254 97/ 136/ 166/ 
213/ 291 5<p<10 bar
DMH 255 5<p<10 bar

PVC
FKM 10 Flange

DN 32 32/40 mm 829 95 610 - - 96688139
(517-1011-10000)

EPDM 10 Flange
DN 32 32/40 mm 829 95 610 - - 96688140

(517-1012-10000)

PP
FKM 10 Flange

DN 32 32/40 mm 829 95 605 - - 96688142
(517-1041-10000)

EPDM 10 Flange
DN 32 32/40 mm 829 95 605 - - 96688143

(517-1042-10000)

PVDF
FKM 10 Flange

DN 32 32/40 mm 829 95 605 - - 96688144
(517-1051-10000)

EPDM 10 Flange
DN 32 32/40 mm 829 95 605 - - 96688145

(517-1052-10000)

SS **) 16 Flange
DN 32 633 100 - 170 460 96688141

(517-1024-10000)

20 DMX 227 430/ 860/ 1120
DMH 257

PP

FKM 6

Flange
DN 50 50/63 mm 1056 108 812 - - 96688146

(517-1141-10000)
Flange
DN 65 65/75 mm 1056 108 812 - - 96688149

(517-1341-10000)

EPDM 6

Flange
DN 50 50/63 mm 1056 108 812 - - 96688147

(517-1142-10001)
Flange
DN 65 65/75 mm 1056 108 812 - - 96688150

(517-1342-10000)

SS **) 6

Flange
DN 50 525 150 - 270 310 96639884

(517-1124-10001)
Flange
DN 65 525 150 - 254 310 96688148

(517-1324-10000)

40 DMX 227 770/ 1520/ 2000
PP

FKM 4 Flange
DN 65 65/75 mm 896 166 662 - - 96638405

(517-1441-10001)

EPDM 4 Flange
DN 65 65/75 mm 896 166 662 - - 96688152

(517-1442-10000)

SS **) 4 Flange
DN 65 935 150 - 254 720 96688151

(517-1424-10001)

Vol.
[l] Suitable for *)

Materials
P max
[bar]

Connect. 
thread or 

flange

Connection Dimensions [mm]
Product number

Body Seals
Tubing
ID/OD1)

Pipe
ID/OD1) A B C D E
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Pulsation dampers Pump accessories

Options for discharge side pulsation dampers without separating diaphragm
Pressure gauge for discharge side pulsation 
dampers
• Pressure gauges for pulsation dampers are 

available on request together with the respective 
pulsation damper.

* Pressure gauges for plastic pulsation dampers are equipped with 
diaphragm pressure transducers.

** Stainless steel 1.4571, according to EN 10027-2
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Fig. 63 Pressure gauge for discharge side pulsation 
dampers, stainless steel

Fig. 64 Pressure gauge for discharge side pulsation 
dampers, PVC and PP

105 105

22
0

120

25
0

Description Material Gaskets Pressure 
rating

Pressure gauge for 
discharge side 

pulsation damper

PVC *) FKM PN 10
PVC *) EPDM PN 10
SS **) PTFE PN 16
SS **) PTFE PN 40
PP *) FKM PN 10
PP *) EPDM PN 10

PVDF *) FKM PN 10
PVDF *) EPDM PN 10
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Pulsation dampers Pump accessories

Discharge side pulsation dampers with separating diaphragm

Selection of discharge side pulsation dampers with separating diaphragm, DN 8

1)  ID = Internal Diameter, OD = Outside Diameter.
* Not suitable in every case, please check with calculation based on layout.
** Stainless steel 1.4404, according to EN 10027-2

Options
• Basic type without connections and mounting 

material
• different connection

• different pre-charge pressure
• with included pressure gauge.
All options are available on request.
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Fig. 65 Discharge side pulsation damper with 
separating diaphragm with pressure gauge
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Fig. 66 Discharge side pulsation dampers

Vol.
[l] Suitable for *)

Material
P max
[bar]

Connection Dimensions [mm]

Product number
Body

Dia-
phragm 
(seals)

G (ext.) R (int.)
Tubing
ID/OD1)

Pipe
ID/OD1) or 

thread
A B D E

0.07

DMI, DDI 209 up to 6 l/h
DME 2-18
DMS 2-11/4-7
DMH 280 up to 180 bar

PVC
FKM 10 G 5/8 G 3/8 4/6 mm

6/12 mm 10/12 mm 123 120 60 58 96688153
(517-2111-10002)

EPDM 10 G 5/8 G 3/8 4/6 mm
6/12 mm 10/12 mm 123 120 60 58 96688154

(517-2112-10001)

SS **)
FKM 200 G 5/8 G 3/8 Rp 1/4” 118 136 55 53 96688155

(517-2121-10000)

EPDM 200 G 5/8 G 3/8 Rp 1/4” 118 136 55 53 96688156
(517-2122-10000)

PP
FKM 10 G 5/8 G 3/8 12/16 mm 123 120 60 58 96688157

(517-2141-10000)

EPDM 10 G 5/8 G 3/8 12/16 mm 123 120 60 58 96688158
(517-2142-10000)

0.15

DME 8-10/12-6/19-6/48-3
DMS 8-5/12-3
DMI, DDI 209 above 6 l/h
DMX 221 4/ 7/ 8/ 9/ 14/ 
16/ 18/ 27/ 35
DMX 221 12/ 26/ 50 up to 
3 bar
DMH 251/ 252/ 281/ 283
DMH 287/ 288 up to 180 
bar

PVC
FKM 10 G 5/8 G 1/2 4/6 mm

6/12 mm 10/12 mm 160 120 80 67 96697351
(517-2211-10000)

EPDM 10 G 5/8 G 1/2 4/6 mm
6/12 mm 10/12 mm 160 120 80 67 96688159

(517-2212-10000)

SS **)
FKM 180 G 5/8 G 1/2 Rp 1/4” 143 136 70 64 96688161

(517-2221-10002)

EPDM 180 G 5/8 G 1/2 Rp 1/4” 143 136 70 64 96688163
(517-2222-10002)

PP
FKM 10 G 5/8 G 1/2 12/16 mm 160 120 80 67 96688164

(517-2241-10000)

EPDM 10 G 5/8 G 1/2 12/16 mm 160 120 80 67 96688165
(517-2242-10000)

PVDF PTFE 20 G 5/8 G 1/2 14/16 mm 206 136 64 58 96688166
(517-2253-10000)
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Pulsation dampers Pump accessories

Selection of discharge side pulsation dampers with separating diaphragm, DN 20

1)  ID = Internal Diameter, OD = Outside Diameter.
* Not suitable in every case, please check with calculation based on layout.
** Stainless steel 1.4404, according to EN 10027-2

Options
• Basic type without connections and mounting 

material
• different connection
• different pre-charge pressure
• with included pressure gauge.
All options are available on request.

Vol.
[l] Suitable for *)

Material
P max
[bar]

Connections Dimensions [mm]

Product number
Body

Dia-
phragm 
(seals)

G (ext.) R (int.)
Tubing
ID/OD1)

Pipe
ID/OD1) or 

thread
A B D E

0.35
(PVDF: 

0.3)

DDI 60-10 / 150-4
DME 60-10 / 150-4
DMX 221 17/ 25/ 39/ 60/ 
75/ 115
DMX 221 12/ 26/ 50 
above 3 bar
DMX 226 40/ 67/ 80/ 
123/ 160
DMH 253/ 285/ 286

PVC
FKM 10 G 1 1/4 G 3/4 13/20 mm 198 120 90 71 96688167

(517-2311-10002)

EPDM 10 G 1 1/4 G 3/4 13/20 mm 20/25 mm 198 120 90 71 96688168
(517-2312-10000)

SS **)
FKM 130 G 1 1/4 G 1/2 Rp 3/4” 192 136 80 67 96688169

(517-2321-10000)

EPDM 130 G 1 1/4 G 1/2 Rp 3/4” 192 136 80 67 96688171
(517-2322-10000)

PP
FKM 10 G 1 1/4 G 3/4 20/25 mm 198 120 90 71 96688172

(517-2341-10000)

EPDM 10 G 1 1/4 G 3/4 20/25 mm 198 120 90 71 96688173
(517-2342-10000)

PVDF PTFE 20 G 1 1/4 G 1/2 20/25 mm 270 136 78 67 96688175
(517-2353-10000)

0.65
(PVDF: 

0.7)

DME 375-10
all DMX 226 except: 40/ 

67/ 80/ 123/ 160
DMH 254

DMH 255 up to 5 bar

PVC
FKM 10 G 1 1/4 G 3/4 13/20 mm 20/25 mm 258 120 100 78 96688176

(517-2411-10002)

EPDM 10 G 1 1/4 G 3/4 13/20 mm 20/25 mm 258 120 100 78 96688177
(517-2412-10002)

SS **)
FKM 50 G 1 1/4 G 3/4 Rp 3/4” 233 136 90 67 96688179

(517-2421-10000)

EPDM 50 G 1 1/4 G 3/4 Rp 3/4” 233 136 90 67 96688181
(517-2422-10000)

PP
FKM 10 G 1 1/4 G 3/4 20/25 mm 258 120 100 78 96688183

(517-2441-10000)

EPDM 10 G 1 1/4 G 3/4 20/25 mm 258 120 100 78 96688184
(517-2442-10000)

PVDF PTFE 20 G 1 1/4 G 3/4 20/25 mm 253 136 98 78 96688185
(517-2453-10004)

1.4 DME 940-4
DMH 255 above 5 bar

PVC
FKM 10 G 1 1/4 G 1 13/20 mm 20/25 mm 323 120 130 92 96688186

(517-2511-10000)

EPDM 10 G 1 1/4 G 1 13/20 mm 20/25 mm 323 120 130 92 96688187
(517-2512-10000)

SS **)
FKM 40 G 1 1/4 G 3/4 Rp 3/4” 273 136 110 78 96688188

(517-2521-10000)

EPDM 40 G 1 1/4 G 3/4 Rp 3/4” 273 136 110 78 96688189
(517-2522-10000)

PP
FKM 10 G 1 1/4 G 1 20/25 mm 323 120 130 92 96688190

(517-2541-10000)

EPDM 10 G 1 1/4 G 1 20/25 mm 323 120 130 92 96688191
(517-2542-10000)

PVDF PTFE 20 G 1 1/4 G 3/4 20/25 mm 323 136 112 84 96736538
(517-2553-10002)
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Pulsation dampers Pump accessories

Selection of discharge side pulsation dampers with separating diaphragm, DN 32 and DN 65

1)  ID = Internal Diameter, OD = Outside Diameter.
* Not suitable in every case, please check with calculation based on layout.
** Stainless steel 1.4404, according to EN 10027-2

Options
• Basic type without connections and mounting 

material
• different connection
• different pre-charge pressure
• with included pressure gauge.
All options are available on request.

Vol.
[l] Suitable for *) Nominal 

width

Material
P max
[bar]

Connection Dimensions [mm]

Product number
Body

Dia-
phragm 
(seals)

G (ext.) R (int.)
Pipe

ID/OD1) or 
thread

A B D E

2.6 DMH 257 DN 32

PVC
FKM 10 G 2 G 1 32/40 mm 362 120 160 107 96688192

(517-2611-10000)

EPDM 10 G 2 G 1 32/40 mm 362 120 160 107 96688193
(517-2612-10000)

SS **)
FKM 30 G 2 G 1 Rp 1 1/4” 332 136 140 90 96688194

(517-2621-10000)

EPDM 30 G 2 G 1 Rp 1 1/4” 332 136 140 90 96688195
(517-2622-10000)

PP
FKM 10 G 2 G 1 32/40 mm 362 120 160 107 96688196

(517-2641-10000)

EPDM 10 G 2 G 1 32/40 mm 362 120 160 107 96688197
(517-2642-10000)

PVDF PTFE 20 G 2 G 1 32/40 mm 357 136 158 107 96727195
(517-2653-10002)

5.6 DMX 227 DN 32

PVC
FKM 10 G 2 G 1 1/2 32/40 mm 495 120 198 127 96688198

(517-2711-10001)

EPDM 10 G 2 G 1 1/2 32/40 mm 495 120 198 127 96688199
(517-2712-10000)

SS **)
FKM 40 G 2 G 1 1/2 Rp 1 1/4” 451 136 170 127 96688200

(517-2721-10000)

EPDM 40 G 2 G 1 1/2 Rp 1 1/4” 451 136 170 127 96688201
(517-2722-10000)

PP
FKM 10 G 2 G 1 1/2 32/40 mm 495 120 198 127 96688202

(517-2741-10001)

EPDM 10 G 2 G 1 1/2 32/40 mm 495 120 198 127 96688203
(517-2742-10001)

PVDF PTFE 20 G 2 G 1 32/40 mm 527 136 158 107 96688204
(517-2753-10000)

9.5
Duplex versions of 
DMX 227 and DMH 
257

DN 65

PVC
FKM 10 G 2 G 2 65/75 mm 560 120 250 133 96688205

(517-2811-10001)

EPDM 10 G 2 G 2 65/75 mm 560 120 250 133 96688206
(517-2812-10001)

SS **)
FKM 30 Flange G 2 502 136 220 111/

119
95702090
(517-2821)

EPDM 30 Flange G 2 502 136 220 111/
119

95702091
(517-2822)

PP
FKM 10 Flange G 2 560 120 250 133 95702092

(517-2841)

EPDM 10 Flange G 2 560 120 250 133 95702093
(517-2842)

PVDF PTFE 20 Flange G 1 1/4 525 136 212 111/
113

95702094
(517-2853)
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Pulsation dampers Pump accessories

Accessories for discharge side pulsation dampers

Aeration and drain valves

TM
04

 1
45

1 
02

10

Fig. 67 Flow scheme of a discharge side pulsation damper with separation diaphragm

cross piece

pressure
loading 
valve

TM
04

 1
45

0 
02

10

Fig. 68 Aeration and drain valve

Description Connections
Materials Product 

numberBody Gaskets

Aeration and 
drain valve

DN 10 PVC FKM 96638467
(523-020)

DN 10 PVC EPDM 96693605
(523-021)

DN 10 PP FKM 96727337
(523-022)

DN 10 PVC EPDM 96727338
(523-023)

DN 10 PVDF FKM 96704688
(523-024)

ca. 165

DN 10DN 10

pulsation damper

drain valve

pressure 
relief 
valve
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Pulsation dampers Pump accessories

Cross pieces

* at 20°C
** use the DN 8 reducing piece supplied

The pulsation damper is connected to D1.

Other cross pieces on request.

TM
04

 1
44

8 
02

10

Fig. 69 Cross pieces DN 8, DN 10 and DN 20

L1

L2

L3

D1

D2

D2

D3

TM
04

 1
44

9 
02

10

Fig. 70 Cross pieces DN 32 and DN 50

L3

L2

L1

D1

D2

D2

D3

Material PN *) 
[bar]

Connections Dimensions [mm] Product 
numberD1 D2 D3 D4 L1 L2 L3 L4

PVC 10 DN 20 (G 1 1/4) DN 8 **) (G 5/8) DN 8 (G 5/8) DN 10 (G 3/4) 55 73 73 77 96699618
(523-6001)

PVC 10 DN 20 (G 1 1/4) DN 20 (G 1 1/4) DN 20 (G 1 1/4) DN 10 (G 3/4) 55 55 55 77 96694022
(523-6002)

PP 10 DN 20 (G 1 1/4) DN 20 (G 1 1/4) DN 20 (G 1 1/4) DN 10 (G 3/4) 62 62 55 77 96727346
(523-6003)

PP 10 DN 20 (G 1 1/4) DN 10 (G 3/4) DN 10 (G 3/4) DN 10 (G 3/4) 62 62 61 55 96727347
(523-6004)

PVDF 10 DN 20 (G 1 1/4) DN 10 (G 3/4) DN 10 (G 3/4) DN 10 (G 3/4) 62 62 55 55 96727348
(523-6005)

PVDF 10 DN 20 (G 1 1/4) DN 20 (G 1 1/4) DN 20 (G 1 1/4) DN 10 (G 3/4) 62 62 61 55 96727349
(523-6006)

PVC 10 Flange DN 32 Flange DN 32 Flange DN 32 DN 20 (G 1 1/4) 85 85 125 83 96699615
(523-6007)

PVC 10 Flange DN 50 Flange DN 50 Flange DN 50 DN 20 (G 1 1/4) 113 113 115 139 96727350
(523-6008)

PVC 10 DN 4 (G 5/8) DN 4 (G 5/8) DN 4 (G 5/8) DN 4 (G 5/8) 66 73 73 77 96727351
(523-6063)

PP 10 DN 4 (G 5/8) DN 4 (G 5/8) DN 4 (G 5/8) DN 4 (G 5/8) 73 66 45 53 96727352
(523-6064)

ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 801 of 2338



61

Pulsation dampers Pump accessories

Filling devices

TM
04

 1
44

7 
02

10

Fig. 71 Filling device

TM
04

 1
35

5 
29

09

Fig. 72 Adapter for filling valve

Description Order Number
Adapter for filling valve (tyre valve) for pulsation 
dampers up to 8 bar, for use in conjunction with 
compressed-air filling device or pressure gauge

96727332
(523-013)

Compressed-air filling device for plastic pulsation 
dampers, for an existing compressed-air plant, 
control lever, pressure gauge and tube with filling 
valve, for use in conjunction with adapter

96727335
(523-016)

Compressed-air filling device for plastic pulsation 
dampers, with 6-litre compressed-air cylinder, 
control lever, pressure gauge and tube with filling 
valve, for use in conjunction with adapter

96699614
(523-017)

Filling device for plastic or stainless-steel pulsation 
dampers, with pressure gauge, up to 25 bar, 
compressed-air filled via G 1/4 connection

96727342
(523-030)

Filling device for stainless-steel pulsation dampers, 
with pressure gauge, up to 60 bar, compressed-air 
filled via G 1/4 connection

96727343
(523-031)

Filling device for stainless-steel pulsation dampers, 
with pressure gauge, up to 160 bar, compressed-air 
filled via G 1/4 connection

96727344
(523-032)

Filling device for stainless-steel pulsation dampers, 
with pressure gauge, up to 250 bar, compressed-air 
filled via G 1/4 connection

96727345
(523-033)

13
6

25

G 1/4 

38

Vg8
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Fairfield WRP Caustic Dosing System

9.3  Grundfos 525 Pressure Loading Valve     

� Refer to the following pages:

______________________________________________________________________________________ 
Revision: A File: 01175-02-OM 
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Fairfield WRP Caustic Dosing System

9.4  Grundfos 525 Pressure Relief Valve     

� Refer to the following pages:
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Revision: A File: 01175-02-OM 
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Fairfield WRP Caustic Dosing System

9.5  Grundfos 501 Calibration Cylinder     

� Refer to the following pages:
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Product Information                                    
Calibration Cylinders Series 501

+ + + + + Grundfos Alldos 501 clear PVC Calibration cylinders + + + + +
+ + + + Large range of sizes + + + + Solid Grey uPVC ends + + + +
+ + + + + Full scale calibration in easy to read increments + + + + +
+ + + + + Easy to install BSP threaded socket connections + + + + +
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Grundfos Alldos calibration cylinders are designed to 
make calibration of chemical metering pumps simple.
When installed in the flooded suction line of a metering 
pump, calibrating the pump can be completed on-line 
with minimal effort. This is the most accurate method of 
calibration as a working system is the only true way to 
gauge the output of a pump. 
Grundfos Alldos calibration cylinders are manufactured 
from schedule 40 clear uPVC water pipe and are 
calibrated using the mean average internal dimensions 
of the pipe standards tolerance guide. The cylinders 
are scaled with zero at the top so that the volume used 
is shown at the completion of a calibration run. 
A calibration cylinder should be sized to allow the 
pump calibration trial to be carried out in one minute. 
Whilst Clear and Grey uPVC have very good chemical 
resistance to most chemicals, users should determine
that the chemical resistance of these materials is
suitable for their application before purchasing a 
cylinder.

Installation of calibration cylinders.
Install the calibration cylinder on the suction line of a 
dosing pump. The suction line should be flooded from
the bulk storage tank so that it fills the cylinder from the 
tank contents. For installations where the pump is 
mounted higher than the chemical storage, the 
calibration cylinder can either be manually filled or by 
the dosing pump through back flow plumbing.
The calibration cylinder must be installed with an 
isolating ball valve at the bottom connection and the 
suction line (from the tank to the pump) must also have 
an isolation valve fitted at the tank outlet.
The top connection must have a vent line installed, 
which should run back to the top of the storage tank or 
at least be higher than the bulk storage container. This 

vent line should be large enough so as not to cause a 
vacuum in the calibration cylinder during calibration.
To fill the calibration cylinder open the bottom ball 
valve and the tank isolation valve.
Start the metering pump and allow sufficient time for 
the pump head pressure to find its normal working 
pressure. 
With the pump running, close the tank isolation valve 
and when the liquid level in the calibration cylinder hits 
the zero mark start to time the calibration. Stop the 
pump at one minute and determine the amount of 
chemical drawn from the calibration cylinder.
Use the formula Volume used (ml) x 60 min = L/hr.

1000
Alternatively time a set volume (e.g. 200ml) and use 
the formula, Vol (ml) x 3.6 = L/hr.

       T, (sec)
Adjust the pump stroke length control or speed and 
repeat the calibration until the desired output is 
achieved.
When the correct calibration is completed you can 
either draw down the calibration cylinder until empty 
and close the bottom valve or use the cylinder and vent 
line as a guide to the bulk storage tank level.
Alternatively you can install another ball valve on the 
top connection of the cylinder. This remains open 
during calibration. When the calibration is complete 
pump down the cylinder until it is half empty then close 
the top valve and leave the bottom valve open. The 
calibration cylinder then becomes a very effective 
suction pulsation damper and also a gas bubble 
collection chamber for gaseous liquids like Sodium 
Hypochlorite.

Code Size (ml) Dimension L x Dia. Connection Thread
501-00050-1A 50 310 x 21.4 ½”BSP
501-00100-1A 100 600 x 21.4 ½”BSP
501-00200-1A 200 1140 x 21.4 ½”BSP
501-00500-1A 500 290 x 60.3 ½”BSP
501-01000-1A 1000 540 x 60.3 ½”BSP
501-02000-1A 2000 530 x 88.7 ¾”BSP
501-05000-1A 5000 1150 x 88.7 ¾”BSP
501-10000-1A 10,000 630 x 168 1¼”BSP
501-20000-1A 20,000 1200 x 168 1¼”BSP

501EN03/06

Grundfos Alldos Dosing and Disinfection
ALLDOS Oceania Pty Ltd
P.O. Box 6087 Unit 3/74 Murdoch Circuit
Acacia Ridge 4110 QLD Acacia Ridge 4110 QLD
Australia Australia
Ph:   +61 (0)7 3712 6888                E-mail: alldos.au@alldos.com
Fax: +61 (0)7 3272 5188 ABN: 53 106 582 665 
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Fairfield WRP Caustic Dosing System

9.6  Georg Fischer Type 314 Diaphragm Valve    

� Refer to the following pages:

______________________________________________________________________________________ 
Revision: A File: 01175-02-OM 
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Fairfield WRP Caustic Dosing System

9.7  Georg Fischer TP Ball Valves     

� Refer to the following pages:

______________________________________________________________________________________ 
Revision: A File: 01175-02-OM 
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4

UH-PVC

KTW (BGes.BI.Jg.1977, 1.U. 2.Mitt.ff) rilasciato 01-1999 da TZW Karlsruhe

MAIRIE de Paris centre de recherche et de contrôle des eaux (DGS/VS4/N°94/9 du 25/194 e DGS/VS4/N°96/155 1-3-96)

Certifications for drinking water •

Our fittings comply with UNI EN ISO 9001:2000 requirements

WRAS approved product

VALVES

16
16
16
16
16
16
16

16
16
16
16
16
16
16

1991Dal

VSA.22 I D 16 ÷ 63
VSA.22 F G 3/8” ÷ 2”
VSA.18 I D 16÷ 63
VSA.18 F G 3/8” ÷ 2”
VSA.21 I D 16 ÷ 63
VSA.21 F G 3/8” ÷ 2”
VSA.11 I D 16 ÷ 63

VSA.11 F G 3/8” ÷ 2”
VSI.12 F G 3/8” ÷ 2”
VSI.13 F G 3/8” ÷ 2”
VSK.22 I D 16 ÷ 63
VSK.22 F G 3/8” ÷ 2”
VSK.18 I D 16÷ 63
VSK.18 F G 3/8” ÷ 2”

VALVOLE PNVALVOLE PN
VALVES NPVALVES NP

Since
Dal

REGISTRO ITALIANO NAVALE
DICHIARAZIONE N. MAC/47901/1T0/01

Q@MHR@PMN-ÈÈ]OHDEÀLHNKNCHWEQJNE G@JK^WEMHE N° 50.P@.01.224.O.002430.03.03 NR 13.03.2003.C.

mm

Certificate No.

Valves

12735/AO BV
File No. ACM 135/2033/001
Product code: 2080H

ModelDiameter

16 ÷ 110
75 ÷ 225
16 ÷ 90

VSK, VSA
VFK, VFA
VRK, VRO, VRV, VRF

Ball valve VS
Butterfly valve VF
Check valve VR
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11

UH-PVC

CHARGE LOSS

Single and Double Union Ball Valve - compact type - characterized by
optimal handling, full flow, axial pipe load block with microadjustement
of ball seat. Moreover in closed position the pipeline can be discon-
nected downstream from the valve.
Our valve can be used mainly for: water treatment, swimming pool,
water systems, foodstuffs and drinking water pipeline systems, low ag-
gressive chemical liquids, etc.

GENERAL CHARACTERISTICS
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225

199
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142
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°C

B
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S
I

MAX WORKING PRESSURE

With water at 20°C and the valve in open positionPressure temperature rating for water an harmless liquid.

Max torque at max working pressure.

The a. m. technical information should be used as a guide. Please consult our Technical dpt for specific queries.

D G Nm
16-20 3/8”-1/2” 0,7

25 3/4” 2
32 1” 3,5
40 1 1/4 7
50 1 1/2 9
63 2” 13
75 2 1/2 24
90 3” 30
110 4” 48

TORQUE

 INSTALLATION AND USE

When glueing the end connector of the pipe, care must be taken to pre-
vent the glue or solvent from coming in contact with the valve seats or
ball.
Threaded ends should not be connected with cone-shaped male threads
and the use of hemp or similar materials should be carefully avoided.
A special attention should be paid to the correct line-up of the installation
and to the pipe length using Z distance. Tighten the union nut handtight
only. The use of wrench is not allowed. It is important that the unions are
not used to pull the system together. If there is any leakage from the
union nuts, please check the correct line-up of the system and the pipe
length. An excessive tightening of the unions could finally break them.
Before the valve is cycled, all dirt, sand or other material should be flushed
from the system. This is to prevent scarring of the ball and/or seats.
It is important to avoid rapid closures/opening of the valve to eliminate
the possibility of water hammer causing damage to the pipeline.
It is necessary that all installation and maintenance personnel become
familiar with the proper solvent cement and thead joining procedure.

SAFEBLOCK WATER BALL VALVES

D 16 - D 63

D 75 - D 110
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12

UH-PVC

DISASSEMBLING AND REASSEMBLING
IN CASE OF MAINTENANCE

VALVE COMPONENTS

DOUBLE UNION VSA.22. ...
Screwing the union nut 1 it is possible to take out radially from the system
the whole body of the valve.
To reach the internal parts of the valve act as follows:
1- Set the valve on open position.
2- Withdraw the handle 7 from control stem 6.
3- Screw the support 3 of the body 5 using the two teeth (Y) of the

handle 7 screwing operation should be done counter-clockwise .
4- After having screwed the support 3 and taken out the O-ring B

which was inside 5, it is possible to reach all the internal parts of
the valve to check the O-rings and in case substitute them.
- to disassemble the ball 4-9 turn it using the control stem 6
settin it in closing position to withdraw the baionet coupling thruogh
the control stem 6;
- to disassemble the control stem 6 of the body 5 push it
downwards as far as its complete outcome.

To assemble the valve act in the opposite way being careful to set the O-
ring properly and greased it with silicon grease. Screw hreaded support
3 straight to the hand taking care not to block the ball 4-9.

PVC: Polyvinyl chloride
EPDM: Ethylene-propylene (DUTRAL®)
PTFE+PE: Polytetra+fluoroethylene+polyethylene
POM: Polyacetale (DERLIN®)

Pos Components n° Material
VSA22 VSA18 VSA18P

1 Union nut 2 1 1 PVC
2 End connector 2 1 1 PVC
3 Adjustable support 1 1 1 PVC
4 Ball DN>40 a <100 1 - 1 PVC
5 Body 1 - 1 PVC
6 Stem 1 1 1 PVC
7 Handle 1 1 1 PVC
8 Single union body - 1 - PVC
9 Ball DN>10 a <32 1 - - PVC
9 Ball - 1 - PVC

10 Packing presser bush - - 1 PVC
11 Clip ring - - 1 POM
12 Quick joint nut - - 1 PVC

A O-ring body 2 1 1 EPDM
B O-ring support 1 1 1 EPDM
C Ball sea 2 2 1 PTFE+PE
D O-ring stem 2 2 2 EPDM
E Quick joint O-ring - - 1 EPDM

SAFEBLOCK WATER BALL VALVES

VSA22I
VSA22F

VSA18P

VSA18F

VSA18I
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13

UH-PVC

VSA.22F

VSA.22F.160    $16.70
VSA.22F.200    $16.70
VSA.22F.250    $18.50
VSA.22F.320    $25.90
VSA.22F.400    $32.50
VSA.22F.500    $38.90
VSA.22F.630    $60.40
VSA.22F.750    $183.50
VSA.22F.900    $248.00
VSA.22F.910    $316.50

3/8"
1/2"
3/4"
1"

11/4"
11/2"
 2"

21/2"
3"
4"

EPDM

150 M
150 M
100 M

60 M
18 P
24 M
16 M
8 M
5 M
2 M

G Code         List Box Bag

Double union safeblock
B.S.P. F/F threaded

SAFEBLOCK WATER BALL VALVES

50
50
59
68
80
94

115
145
168
210

16
16
16
16
16
16
16
10
10
10

14
16
19
22
26
31
38
44
51
61

48
48
53
58
68
78
93

118
140
160

76
80
91

102
120
140
169
206
242
282

130
130
205
300
430
655

1.120
2.045
3.250
5.820

G DN A H M S X PN a 20° L1 Z L2 Weight
bar g

42
42
48
54
62
72
86

110
128
150

3/8"
1/2"
3/4"
1"

11/4"
11/2"
 2"

21/2"
3"
4"

Standards: UNI ISO 228/1, UNI 8471, DIN 2999,
BS21

40
40
45
51
59
70
84

103
120
141

53
53
60
67
79
90

107
129
143
169

19
19
19
21
25
27
29
32
36
43

3/8"
1/2"
3/4"
1"

11/4"
11/2"
 2"

21/2"
3"
4"

-
-
-
-
-
-
-
-
-
-

VSA.22L

VSA.22L.160         $15.50
VSA.22L.200         $15.50
VSA.22L.250         $16.70
VSA.22L.320         $24.40
VSA.22L.400         $30.30
VSA.22L.500         $35.70
VSA.22L.630         $57.30
VSA.22I.750         POA
VSA.22L.900         $233.00
VSA.22L.910         $302.00

EPDM

150 M
150 M
100 M
60 M
18 P
24 M
13 M
8 M
5 M
2 M

L Code       List Box Bag

50
50
59
68
80
94

115
145
168
210

16
16
16
16
16
16
16
10
10
10

14
16
19
22
26
31
38
44
51
61

48
48
53
58
68
78
93

118
140
160

76
80
91

102
120
140
169
206
242
282

130
130
205
300
435
670

1.125
2.090
3.310
5.925

L A H M S X PN a 20° H1 Z H2 Weight
bar g

42
42
48
54
62
72
86

110
128
150

3/8"
1/2"
3/4"
1"

11/4"
11/2"
 2"

21/2"
3"
4"

Solvent cement
double union B.S. F/F
safeblock valve

Standards: ISO 727, EN 1452,
DIN 8063, NF T54-028, BS 4346/1

3/8"
1/2"
3/4"
1"

11/4"
11/2"
 2"

21/2"
3"
4"

40
40
45
51
59
70
84

103
120
141

53
53
60
67
79
90

107
129
143
169

19
19
19
21
25
27
29
32
36
43

-
-
-
-
-
-
-
-
-
-

VSA.18L

VSA.18L.160    $12.09
VSA.18L.200    $12.09
VSA.18L.250    $13.62
VSA.18L.320    $15.26
VSA.18L.400    $21.73
VSA.18L.500    $29.44
VSA.18L.630    $49.94
VSA.18I.750 POA
VSA.18L.900    $130.01
VSA.18L.910    $238.41

EPDM

180 M
180 M
120 M
75 M
24 P
30 M
16 M
8 M
5 M
2 M

L Code       List Box Bag

50
50
59
68
80
94

115
145
168
210

16
16
16
16
16
16
16
10
10
10

14
16
19
22
26
31
38
44
51
61

48
48
53
58
68
78
93

118
140
160

76
80
91

102
120
140
169
206
242
282

100
100
160
230
340
525
890

1.620
2.450
4.100S

L A H M S X PN a 20° H1 Z H2 Weight
bar g

42
42
48
54
62
72
86

110
128
150

Standards: ISO 727, EN 1452,
DIN 8063, NF T54-028,
BS 4346/1

Solvent cement
single union B.S.
safeblock F/F valve

3/8"
1/2"
3/4"
1"

11/4"
11/2"
 2"

21/2"
3"
4"

3/8"
1/2"
3/4"
1"

11/4"
11/2"
 2"

21/2"
3"
4"

40
40
45
51
59
70
84

103
120
141

53
53
60
67
79
90

107
129
143
169

19
19
19
21
25
27
29
32
36
43

-
-
-
-
-
-
-
-
-
-

21/2" and 5” dimensions are equal to 75mm and 140mm the code is therefore metric

Solvent cement
double union B.S. F/F
safeblock valve

VSA.22L
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George Fischer Pty Ltd
Head Office:
Unit 1, 100 Belmore Road, Riverwood NSW 2210
Tel. (02) 9554 3977 Fax. (02) 9554 3559
Email: australia.ps@georgfischer.com
Website: www.georgefischer.com.au

Sales Offices
Brisbane
Unit 7, 30 Raubers Road, Banyo QLD 4014
Tel. 1300 130 149 Fax. (07) 3267 6400

Townsville
49-53 Dalrymple Road, Garbutt QLD 4814
Tel. 1300 130 149 Fax. 1300 884 122

Melbourne
Suite 3.02, 737 Burwood Road, Hawthorn VIC 3122
Tel. 1300 130 149 

Perth
25 King Edward Road, Osborne Park WA 6017
Tel. (08) 9204 2122 Fax. (08) 9204 2155

Your Local Distributor:

GFA6-006 /2 (02.06)
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Fairfield WRP Caustic Dosing System

9.8   Georg Fischer 305 Series Strainer     

� Refer to the following pages:

______________________________________________________________________________________ 
Revision: A File: 01175-02-OM 
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Fairfield WRP Caustic Dosing System

9.9   Georg Fischer Pipe and Fittings     

� Refer to the following pages:

______________________________________________________________________________________ 
Revision: A File: 01175-02-OM 

 44 

ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 824 of 2338



ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 825 of 2338



ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 826 of 2338



@

@

@

@

@

@

@

< <

< <

< <

ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 827 of 2338



@
@

@

ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 828 of 2338



Fairfield WRP Caustic Dosing System

9.10   PVC-U Priming Fluid and Solvent Cement    

� Refer to the following pages:

______________________________________________________________________________________ 
Revision: A File: 01175-02-OM 
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Fairfield WRP Caustic Dosing System

9.11   Praher Non Return Check Valves     

� Refer to the following pages:

______________________________________________________________________________________ 
Revision: A File: 01175-02-OM 
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www.prahervalves.com
phone: 705-725-1100, fax: 705-725-0444
101 Saunders Rd., Barrie, ON L4M 6E7

SPECIFICATIONS:
- Sizes: DN 10 / d16 - DN 80 / d 110, 3/8" - 4"
- O-rings and check seal: EPDM / FPM (Viton)
- Body material: PVC-u - PP - PVDF
- Spring material: 304 stainless, Teflon

HASTELLOY-C (optional)
- Foot valve screen material: PP

l Operating pressure:
3/8" (DN 10) -  2 1/2” (DN 65) 232 psi (16bar) 
3" (DN 80) 145 psi ( 10 bar)
4" (DN 80) 87 psi (6 bar)

l Valve ends:
- Solvent cement socket (ASTM, DIN, JIS)
- Solvent cement spigot (DIN)
- Threaded socket (BSP, NPT)
- Flange (ANSI, ASA, DIN, JIS)

l FEATURES:
• corrosion resistant
• radial installation or removal
• low pressure loss
• suitable for high flow rates
• quick and exact closing and opening
• suitable for liquids with very low 
specific gravity

l Sample Specification:
All Praher s4 series spring check valves, sizes 3/8" - 4" shall be of true union design.
The PHE internal spring loaded check design shall guarantee leak tight seating in
extreme low pressure and vertical installations. Minimum spring load of 1 lbs., spring
shall be 304 stainless steel, teflon encapsulated stainless steel or Hastelloy-c. All O-
rings and check seals shall be EPDM or VITON and shall meet NSF61 criteria. Union ends
shall be interchangeable with s4 series ball valves. PVC shall be NSF61 listed and meet
ASTM d1764-cell cass 12454. PP shall be conforming to ASTM d4101, cell class
ppo2120b67272. PVDF shall be conforming to ASTM 3222 cell class type II.

d 16 20 25 32 40 50 63 75 90 110
DN 10 15 20 25 32 40 50 65 80 80
G 3/8" 1/2" 3/4" 1" 1 1/4" 1 1/2" 2" 2 1/2" 3" 4"
L 114,0 124,0 144,0 154,0 174,0 194,0 224,0 284,0 300,0 340,0
L1 120,0 130,0 150,0 160,0 180,0 200,0 230,0 290,0 310,0 350,0
A 62,0 62,0 70,0 74,0 84,0 95,0 109,0 137,0 163,0 163,0
Z 67,5 67,5 76,0 81,0 90,0 104,0 121,0 148,0 183,0 176,0
t 16,5 16,5 19,5 22,5 26,5 31,5 38,5 45,0 55,5 64,0
D 53,0 53,0 63,0 70,0 85,0 101,0 121,5 155,0 188,0 188,0

PN PVC 16 16 16 16 16 16 16 16 10 6
PN PP 16 16 16 16 16 16 16 16 10 6
PN PVDF 16 16 16 16 16 16 16 16 10 6

all dimensions in mm, all pressure ratings PN in BAR

S4 SPRING CHECK, FOOT, AERATING (VACUUM BREAKER)

VALVE, PVC, PP, PVDF
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www.prahervalves.com
phone: 705-725-1100, fax: 705-725-0444
101 Saunders Rd., Barrie, ON L4M 6E7

S4 SPRING CHECK, FOOT, AERATING (VACUUM BREAKER)

VALVE, PVC, PP, PVDF

Parts:
01. O-Ring
02. Body
03. Gasket
04. Check valve poppet
04.1 Aerating valve poppet
04.2 Foot valve poppet (weighed) 
05. Spring 
06. Spring retainer ring
07. O-Ring
08. End Connector
09. Union nut
10. Screen PP - only foot valve
11. O-Ring support ring ( PP valve only)
13. Flange adapter
14. Flange
15. Connection set

SPRING CHECK VALVE

FOOT VALVE

AERATING VALVE (VACUUM BREAKER)

Flow rate (US GPM)

DN
80

DN
65

DN
50

DN
40

DN
32

DN
25

DN
20

DN
10

DN
15

14.5

Head loss Diagram (water)

2.54 25.40 254.00 2540.00

0.145

0.0145

1.45
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Air Flow Diagram (PVC Valves)

DN80DN65
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50

D
N

40

D
N

25
D

N
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D
N

10
D

N
15

D
N
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Fairfield WRP Caustic Dosing System

9.12   Air & Hydraulics Pressure Gauge c/w Diaphragm Protector 

� Refer to the following pages:

______________________________________________________________________________________ 
Revision: A File: 01175-02-OM 
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Application
• chemical plants
• galvanotechnics

Utilisation
• for corrosion resistant pressure transmission

between medium and measuring instrument

Type of fluids
• Neutral, aggressive liquids or gaseous media

without abrasive particles provided that the
components getting in contact with the medium
are resistant at operating temperature according
to the ASV resistance guide.

Examinations
• Requirements and examinations acc. to DIN 3441,

3442, 8063.

Nominal pressure (H2O, 20 °C)
• PN 10

Media temperature
• see pressure/temperature diagram

Operating pressure
• see pressure/temperature diagram

Size
• d 25, G 1/4’’
• d 32, G 1/2’’

Bonnet
• PP, glas fiber reinforced

Bottom
• PVC-U, PP, PVDF

Diaphragm
• EPDM, PTFE-coated on medium side

Pressure transmission
• via a large diaphragm and the transmitter fluid the

system pressure is transferred to the measuring
instrument

Transmitter fluid
• Glysantine

Connection
• spigot ends for solvent welding d 25 or d 32,

DIN/ISO (PVC-U), with female thread G 1/4’’ or
G 1/2’’

• spigot ends for fusion welding d 25 or d 32,
DIN/ISO (PP, PVDF) with female thread G 1/4’’ or
G 1/2’’

• NPT-thread G 1/4’’ or G 1/2’’, spigots not acc. to
DIN/ISO

Mounting
• variable, measuring instrument preferably in

upright position

Connection measuring instrument
• bonnet with female thread G 1/4’’ or G 1/2’’

Measuring instrument
• pressure gauge in standard version

measuring system: copper alloy
• pressure gauge in chemical version

measuring system: chrome nickel steel (1.4571)
• pressure gauge in chemical version,

fluid-damped
measuring system: chrome nickel steel (1.4571)

• pressure transducer

Note
• MDM 902 with pressure gauge installation on

request

Colour
• bonnet

PP: orange, RAL 2004
• bottom

PVC-U: grey, RAL 7011
PP: grey, RAL 7032
PVDF: opaque, yellowish-white

Diaphragm Pressure Gauge Guard
MDM 902

corrosion resistant pressure transmission
of aggressive media

330435 - 05/05
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Pressure gauge version

The pressure/temperature limits are applicable for a
computed operating life factor of 25 years at PN 10.
The values are a guide for harmless media (DIN 2403)
the material of the valve is resistant against.
For other media see the ASV resistance guide.

330435 - 05/05

Durability of wear and tear parts is depending on the
operating conditions of the application.
Values below 0 °C (PP < +10 °C) on request with
exact data of operation.

version: standard chemical
housing: steel chrome nickel steel
inspection glass: acrylic glass safety glass
accuracy class: 1,6 1,6, from ø100 = 1,0
diameter mm: 63/80/100/160 63/100/160
measuring ranges: 0 - 2,5 / 0 - 4 / 0 - 6 / 0 - 10 bar

Pressure/temperature diagram

Dimension MDM 902 with pressure gauge
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*weight without pressure gauge

Ident number: pressure gauge »standard version«
size: pressure measuring range
d G          øM 0 - 2,5 0 - 4 0 - 6 0 - 10
25 G 1/4" 63 42458 42459 42460 42461
32 G 1/2" 80 42463 42510 42511 42512
32 G 1/2" 100 42514 42515 42516 42517
32 G 1/2" 160 - - 42519 42520

Ident number: pressure gauge »chemical version«
size: pressure measuring range
d G          øM 0 - 2,5 0 - 4 0 - 6 0 - 10
25 G 1/4" 63 43045 43049 43053 43057
32 G 1/2" 100 43046 43050 43054 43058
32 G 1/2" 160 43047 43051 43055 43059

Ident number: pressure gauge »chemical version - fluid-damped«
size: pressure measuring range
d G          øM 0 - 2,5 0 - 4 0 - 6 0 - 10
25 G 1/4" 63 43060 42521 43063 43065
32 G 1/2" 100 43061 43062 43064 43066

Ident number MDM 902

330435 - 05/05

dimensions d (mm) 25 25 25 32 32 32
DN (mm) 20 20 20 25 25 25
G (inch)  1/4  1/4 1/4 1/2 1/2 1/2
PN (bar) 10 10 10 10 10 10

øM 40 50 63 80 100 160
D 80,0 80,0 80,0 80,0 80,0 80,0
H 137,0 149,0 171,0 185,0 205,0 265,0
h ±1,5 86,0 86,0 86,0 86,0 86,0 86,0
t 18,0 18,0 18,0 22,0 22,0 22,0

weight (g)*
PVC-U 250 250 250 460 460 460
PP 180 180 180 320 320 320
PVDF 310 310 310 590 590 590

d (mm) 25 32
G 1/4’’ 1/2’’

MDM 902 DIN/ISO sealing
PVC-U EPDM-PTFE 135533 135536
PP EPDM-PTFE 135534 135537
PVDF EPDM-PTFE 135535 135538

MDM 902 NPT-thread sealing 1/4’’ 1/2’’
PVC-U EPDM-PFTE 135539 135542
PP EPDM-PTFE 135540 135543
PVDF EPDM-PTFE 135541 135544

Diaphragm Pressure Gauge Guard MDM 902
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Technical alterations excepted

330435 - 05/05

Attention Operating instructions
Safe operation of the valve can only be ensured if it is
properly installed, operated, serviced or repaired by
qualified personnel according to its intended use while
observing the accident prevention regulations, safety
regulations, relevant standards and technical
regulations or data sheets like DIN, DIN EN, DIN ISO
and DVS* for example.
The intended use includes adhering to the specified
limit values for pressure and temperature as well as
the check of the chemical resistance.
For this purpose, ensure that all components getting
in contact with the media are "resistant" in
accordance with the ASV resistance guide.
The owner/user must inform the authorized qualified
personnel instructed to perform the assembly,
inspection and/or maintenance work of any potential
danger emanating from the machine line/medium, and
ensure that suitable safety measures are observed.
This includes also the consideration of local
regulations and laws of the territories of use.
If the authorized qualified personnel does not have
any operating and maintenance instruction this is to
be requested prior installation, maintenance or repair.
Non-observance of the specified information and
safety instructions may lead to injuries and/or
property damages.

*DVS = German Association for Welding Technology
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Fairfield WRP Caustic Dosing System

9.13   316SS Frame Material Technical Data     

� Refer to the following pages:
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Chemical composition (nominal) %

Standards

Sandvik Grade: SANMAC 316/316L 
ASTM: 316L, 316 (MT316L, MT316)  
UNS: S31603, S31600 
EN: 1.4404, 1.4401 
EN Name: X 2 CrNiMo 17-12-2, X 5 CrNiMo 17-12-2 
W Nr.: 1.4404, 1.4401 
DIN: X 2 CrNiMo 17 13 2, X 5 CrNiMo 17 12 2  
SS: 2348, 2347 
AFNOR: Z 2 CND 17.12, Z 6 CND 17.13 
BS: 316S11 
JIS: SUS316TKA 

Product standards in applicable parts
EN 10216-5 
DIN 17456 (excl. hydrostatic test) 
SS 14 23 48, 14 23 47 
NFA 49-317  
(ASTM A511) 
JIS G3446 

Approval
JIS Approval No. SE9402 for Stainless Steel Tubes 

Forms of supply

Hollow bar-Finishes, dimensions and tolerances
Hollow bar SANMAC 316/316L is stocked in a large number of sizes up to 250 mm outside diameter in the solution-annealed
and white-pickled condition. See catalogue S-110-ENG or S-1492-ENG. 

Dimensions are given as outside and inside diameter with guaranteed component sizes after machining. 
Outside diameter +2 / -0 %, but minimum +1 / -0 mm 
Inside diameter +0 / -2 %, but minimum +0 / -1 mm 
Straightness +/-1.5mm/m 
Better tolerances can be supplied on special order. 

Other forms of supply
Bar
Steel with improved machinability, SANMAC, is also available in bar. 

Filler metals for welding
The sizes listed below are Sandvik stock standard. The local stocks carry sizes in common demand on the market. For technical
information on the filler metals please refer to brochures S-2361-ENG and S-2362-ENG.

Wire electrodes and filler wire/rods: 
Sandvik 19.12.3.L: 0.80, 1.00, 1,20, 1.60, 2.00, 2.40, 3.00, 3.20, 4.00 mm 

Covered electrodes 
Sandvik 19.12.3.LR: 1.6, 2.0, 2.5, 3.25, 4.0 mm 
Sandvik 19.12.3.LB: 2.0, 2.5, 3.25, 4.0, 5.0 mm 
Sandvik 19.12.3.LRHD: 2.5, 3.25, 4.0, 5.0 mm 

Hollow bar
Sandvik SANMAC 316/316L

Current Issue at: 30/07/2010 12:22:15 AM. Supersedes all previous editions

C
max

Si
max

Mn
max

P
max

S
max

Cr Ni Mo

0.030 0.75 2.00 0.040 0.030 16.5 11 2.1
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Mechanical properties

For hollow bar with wall thicknesses greater than 10 mm (0.4 inch) the proof strength may fall short of the stated values by 
about 10 MPa (1.4 ksi). 

At 20°C (68°F)
Metric units

Imperial units

1 MPa = 1N/mm2

a) Rp0.2 and Rp1.0 correspond to 0.2% offset and 1.0% offset yield strength, respectively.

b) Based on L0 = 5.65 �S0 where L0 is the original gauge length and S0 the original cross-section area. 

c) NFA 49-317 with min 45% can be fulfilled 

Impact strength
Due to its austenitic microstructure, Sandvik SANMAC 316/316L has very good impact strength both at room temperature and 
at cryogenic temperatures. 

Tests have demonstrated that the steel fulfils the requirements (60 J (44 ft-lb) at -196 oC (-320 oF)) according to the 
European standards prEN 13445-2 (UFPV-2) and prEN 10216-5.  

At high temperatures
Metric units

Imperial units

Proof strength

R
p0.2

a

MPa
min.

R
p1.0

a

MPa
min.

Tensile strength

R
m

MPa 

Elong.

A
b

%
min.

Elong.

A
2"

%
min.

Hardness 
HRB

max.

220 250 515-690
40

c 35 90

Proof strength

R
p0.2

a

ksi
min.

R
p1.0

a

ksi
min.

Tensile strength

R
m

ksi 

Elong.

A
b

%
min.

Elong.

A
2"

%
min.

Hardness 
HRB

max.
32 36 75-100

40
c 35 90

Temperature, °C Proof strength

R
p0.2 

a

MPa
min.

R
p1.0

MPa
min.

50
100
150
200
250
300
350
400
450
500
550
600

210
180
165
150
140
135
130
125
123
120
115
110

240
215
195
180
170
160
155
150
148
145
140
135

Temperature, °F Proof strength

R
p0.2 

a

ksi
min.

R
p1.0

ksi
min.

200
400
600
800
1000
1100

27
22
19
18
17
16

32
26
23
22
20
20
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Physical properties

Density..............................................................8.0 g/cm3, 0.29 lb/in3 

Thermal conductivity

Specific heat capacity

Thermal expansion, mean values in temperature ranges (x10-6)

Modulus of elasticity, (x103)

Corrosion resistance

General corrosion
Sandvik SANMAC 316/316L has good resistance in: 

� organic acids at high concentrations and moderate temperatures  

� inorganic acids, e.g. phosphoric and sulphuric acids, at moderate concentrations and temperatures. The steel can also be 
used in sulphuric acid of concentrations above 90% at low temperatures.  

� salt solutions, e.g. sulphates, sulphides and sulphites  

� caustic environments 

Intergranular corrosion
Sandvik SANMAC 316/316L has a low carbon content and therefore good resistance to intergranular corrosion. 

Stress corrosion cracking
Austenitic steels are susceptible to stress corrosion cracking. This may occur at temperatures above about 60°C (140°F) if the 
steel is subjected to tensile stresses and at the same time comes into contact with certain solutions, particularly those 
containing chlorides. In applications demanding high resistance to stress corrosion cracking we recommend the austenitic-
ferritic steels Sandvik SAF 2304, Sandvik 10RE51 or Sandvik SANMAC SAF 2205. See data sheet S-1871-ENG, S-1867-ENG, or
S.1873-ENG

Pitting and crevice corrosion
Resistance to these types of corrosion improves with increasing molybdenum content. Thus, the molybdenum-alloyed Sandvik 
SANMAC 316/316L has substantially higher resistance to attack than steels of type AISI 304 and 304L. 

Gas corrosion
SANMAC 316/316L can be used in:  

Temperature, °C W/m °C Temperature, °F Btu/ft h °F
20
100
200
300
400
500
600

14
15
17
18
20
21
23

68
200
400
600
800
1000
1100

8
8.5
10
10.5
11.5
12.5
13

Temperature, °C J/kg °C Temperature, °F Btu/lb °F
20
100
200
300
400
500
600

485
500
515
525
540
555
575

68
200
400
600
800
1000
1100

0.11
0.12
0.12
0.13
0.13
0.13
0.14

Temperature, °C Per °C Temperature, °F Per °F
30-100
30-200
30-300
30-400
30-500
30-600
30-700

16.5
17
17.5
18
18
18.5
18.5

86-200
86-400
86-600
86-800
86-1000
86-1200
86-1400

9.5
9.5
10
10
10
10.5
10.5

Temperature, °C MPa Temperature, °F ksi
20
100
200
300
400
500

200
194
186
179
172
165

68
200
400
600
800
1000

29.0
28.2
26.9
25.8
24.7
23.5
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� air up to 850°C (1560°F)  

� steam up to 750°C (1380°F) 

Creep behaviour should also be taken into account when using the steel in the creep range. 

In flue gases containing sulphur, the corrosion resistance is reduced. In such environments the steel can be used at 
temperatures up to 600-750°C (1110-1380°F) depending on service conditions. Factors to consider are whether the 
atmosphere is oxidising or reducing, i.e. the oxygen content, and whether impurities such as sodium and vanadium are 
present. 

Heat treatment

Hollow bar is delivered in heat treated condition. If further heat treatment is needed after further processing the following is
recommended: 

Stress relieving
850-950°C (1560-1740°F), cooling in air. 

Solution annealing
1000-1100°C (1830-2010°F), rapid cooling in air or water. 

Welding

Suitable welding methods for SANMAC 316/316L are manual metal-arc welding with covered electrodes and gas-shielded arc 
welding with the TIG and MIG methods as first choice. Preheating and post-weld heat treatment are not normally necessary.  

Due to the fact that this material is alloyed in such a way that it shall have good machinability there can be a higher amount of 
surface oxides on the weld beads compared to standard 316L steels.  

Since this material has low thermal conductivity and high thermal expansion, welding must be carried out with a low heat input
and with welding plans well thought out in advance so that the deformation of the welded joint can be kept under control. If, 
despite these precautions, it is foreseen that the residual stresses might impair the function of the weldment, we recommend 
that the entire structure be stress relieved. See under “Heat treatment”.  

As filler metals for gas-shielded arc welding we recommend wire electrodes and rods Sandvik 19.12.3.L, 19.12.3.LSi. In 
shielded metal-arc welding (SMAW) covered electrodes Sandvik 19.12.3.LR, 19.9.LB or 19.12.3.LRHD are recommended. 

Machining

SANMAC stands for Sandvik Machinability Concept. In SANMAC materials, machinability has been improved without 
jeopardising properties such as corrosion resistance and mechanical strength. 

The improved machinability is owing to: 
- optimised non-metallic inclusions 
- optimal chemical composition 
- optimised process and production parameters 

Detailed recommendations for the choice of tools and cutting data regarding turning, thread cutting, parting/grooving, drilling,
milling and sawing are provided in the brochure S-02909-ENG.

The diagram shows the ranges within which data should be chosen in order to obtain a tool life of minimum 10 minutes when 
machining austenitic SANMAC 316/316L. 
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The ranges are limited in the event of low feeds because of unacceptable chip breaking. In the case of high cutting speeds, 
plastic deformation is the most dominant cause of failure. When feed increases and the cutting speed falls, edge frittering 
(chipping) increases significantly. The diagram is applicable for short cutting times. For long, continuous cuts, the cutting 
speeds should be reduced somewhat. 

The lowest recommended cutting speed is determined by the tendency of the material to stick to the insert (built-up-edge), 
although the integrity of insert clamping and the stability of the machine are also of great significance. 

It is important to conclude which wear mechanism is active, in order to optimise cutting data with the aid of the diagram. 

Applications

SANMAC 316/316L is used for a wide range of industrial applications where steels of type AISI 304/304L have insufficient 
corrosion resistance. Typical examples are: Machined parts for tube and pipe fittings, valves, components for pumps, heat 
exchangers and vessels, different tubular shafts in chemical, petrochemical, fertiliser, pulp and paper and power industries as
well as in the production of pharmaceuticals, foods and beverages. 

Further information

Our data sheets and substantial technical information about our products are available on the Sandvik Steel web-site 
www.steeel.sandvik.com. 
The following printed matter can be ordered via the web-site or from our nearest Sandvik office: 

Disclaimer
-------------------------------------------------------------------------------------------------------------------------
------
Recommendations are for guidance only, and the suitability of a material for a specific application can be confirmed only when 
we know the actual service conditions. Continuous development may necessitate changes in technical data without notice.

This data sheet is only valid for Sandvik material. Other material, covering the same international specifications, does not 
necessarily comply with the mechanical and corrosion properties presented in this datasheet.

A document from the Sandvik Materials Technology web-site.

S-029-ENG Sanmac Bar & Hollow Bar
S-02909-ENG Sanmac Bar & Hollow Bar-pocket Handbook
S-110-ENG Sandvik tube–pipe–hollow bar, seamless standard programme 

in stainless
S-2363-ENG Stainless welding consumables
S-2361-ENG Wire electrodes and filler wire/rods
S-2362-ENG Covered electrodes
S-2365-ENG Flux cored electrodes
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Fairfield WRP Caustic Dosing System

SECTION 10: DRAWINGS, TEST SHEETS & ITP’S 

10.1  P&ID’s          

Drawing Number Issue
Status

Drawing 
Size

Drawing Title 

Process and Instrumentation Diagram

7107-I-DWG-5021 IFC A3 P&ID Caustic Soda 
Dosing System 

Note:  P&ID's are uncontrolled and correct only to time of manual 
production. Changes subsequent to this date will not be captured in 
this manual. 
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Fairfield WRP Caustic Dosing System

10.2  Mechanical As Built Drawings      

Drawing Number Issue
Status

Drawing 
Size

Drawing Title 

Mechanical As Built  Drawings

01175-02-G01 As Built A3 Tenix Alliance Fairfield WRP 
Caustic Dosing Skid GA 
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Fairfield WRP Caustic Dosing System

10.3  Electrical As Built Drawings      

Drawing Number Issue
Status

Drawing 
Size

Drawing Title 

Electrical As Built  Drawings

01175-02-GA As Built A4

Tenix Alliance Fairfield WRP 
Caustic Dosing Skid Junction 

Box 
General Arrangement 

01175-02-ET As Built A4

Tenix Alliance Fairfield WRP 
Caustic Dosing Skid Junction 

Box 
Electrical Termination 
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Fairfield WRP Caustic Dosing System

10.4  Factory Acceptance Test Sheets     

� Refer to the following pages:
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Fairfield WRP Caustic Dosing System

10.5  Factory Inspection and Test Plans     

� Refer to the following pages:
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Fairfield WRP Caustic Dosing System
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SECTION 11: STORAGE AND PRESERVATION 

. Storage Prior to Installation

� Equipment is transported in wooden crates.
� Fork lift or crane will be required to move crates due to weight and 

size constraints. 
� Open wooden crate carefully and check for transit damage – 

immediately report to Grundfos if any. 
� Re-pack dosing skid in wooden crate and store in enclosed building 

out of direct exposure from the environment
� Store in such a place to prevent damage from moving plant. 
� Remove equipment from wooden crates when ready to install. 

Storage after Chemical Commissioning

� Drain all chemicals from all pipe work and flush – refer to section 
3.5.

� Drain all water from system then isolate suction and discharge 
valves.

� Isolate power from system and lock out as per site specifications 
and procedures. 

� Ensure all inlets and outlets are isolated to reduce the chance of 
external contaminations or ingress. 

ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 873 of 2338



Fairfield WRP Citric Dosing System

Operation and Maintenance Manual 

PROJECT NAME:  FAIRFIELD WATER RECLAMATION PLANT

CUSTOMER:   TENIX ALLIANCE

LOCATION:   FAIRFIELD, QLD

CLIENTS REF:  P.O. # TW-116160
PROJECT NO:   01175 
EQUIPMENT:  CITRIC DOSING SKID

DATE:   6TH AUGUST 2010

GRUNDFOS Pumps Pty Ltd 
515 South Road 
Regency Park SA 5010  
Australia 
ACN 007 920 765 
ABN 90 007 920 765 
Phone: (+61) 8 8461 4611 
Facsimile: (+61) 8 8461 4608 
www.grundfos.com
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Fairfield WRP Citric Dosing System
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Fairfield WRP Citric Dosing System
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SECTION 1: DESCRIPTION 

1.1 Introduction

This operation and maintenance manual presents information required for 
installation, operation, and maintenance of the Citric Dosing System supplied 
to Tenix Alliance for the Fairfield WRP.   

The Grundfos Citric Dosing System is a low maintenance liquid feed dosing 
system, designed to provide continuous supply of chemical from the dosing skid 
to the dosing points. 

This document is intended as a guide to assist Operators in understanding 
and operating the Citric Dosing System. This document contains 
information regarding the Citric System only within the scope of supply of 
Grundfos.

1.1.1  Training Program  
The main training tool for the Citric Dosing System is this Operation and 
Maintenance Manual.  The manual essentially contains all necessary information 
to familiarise the operators with individual equipment and the overall system 
operation. Individual equipment manuals are also included to assist the 
operators.

Emphasis should be placed on the following: 

� Plant and Equipment Operating Hazards. 
� Operating Parameters/Limits. 
� Equipment Limits. 
� Operating Requirements. 
� Maintenance Requirements. 
� Location of Emergency Stops. 
� Familiar with Plant Facilities Management Program. 
� Plant Controls. 
� Equipment operation, calibration, maintenance, cleaning etc. 
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1.2 Description of Equipment and Process 

1.2.1 Process Overview 
The Citric Dosing System consists of one chemical dosing skid with junction box. 

1.2.2 Process Description 

The Citric Dosing System consists of: 

 Citric Dosing Skid
The Citric Dosing Skid consists of 2x dosing pumps, 1x pulsation 
dampener, 1x calibration cylinder, 1x pressure gauge and 1x junction box. 
The Dosing Pumps operate in a duty/standby arrangement. The dosing 
pumps draw Citric from the Storage Tank and pump it to the dosing point. 
The dosing pumps are Grundfos 222-150 series digital pumps which allow 
adjustment of the Citric solution flow rate.
� One online 2.0ltr calibration tube is provided for pump calibration.  
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1.2.3 Process Design        

� The following are the functions for each operating equipment: 

PU-0673-001 
PU-0673-002 

222-150 Dosing Pumps 
Dosing Pumps to transfer Citric solution to the dosing 
point. 

STR-0673-001 Strainer Prevents foreign materials entering the dosing system. 
CC-0673-002 Calibration Cylinder Provides means to calibrate pump dosage rates. 

N/A Pulsation Damper 

Reduces the pressure peaks evoked by the oscillating 
power of the liquid mass and so protects the pipework 
of the dosing system. Provides a more regular flow on 
the pressure side and improves the dosing process. 

PRV-0673-001 
PRV-0673-002 

Pressure Relieve Valves Relieves excess pressure build up in pipe work. 

PI-0673-011 Pressure Gauge Provides operational feedback to indicate line / pump 
pressure  

PSV-0673-001 Pressure Loading Valve Maintains minimum backpressure on the pump 
discharge to Improve accuracy of the dose 

NRV-0673-008 
NRV-0673-009 

Non-Return Valves Prevents flow in reverse direction (chemical) 

Equipment 
No.

Equipment Function
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1.3  Equipment Description       
The following are the main equipment installed in the Citric Dosing System: 

1.3.1  Equipment Listing       

a) Citric Dosing Skid 

Citric Dosing Skid equipment details are summarised below: 

Equipment Tag No. Qty Model/Size Supplier
222-150 Series 
Dosing Pumps 
with internal 
flow monitor 

PU-0673-001 
PU-0673-002 

2
95723914 
222-150
150L/hr 

Grundfos Pumps 

Pressure 
Loading Valve PSV-0673-001 1

96693603 
525 Series 
DN20

Grundfos Pumps 

Pressure Relief 
Valves PRV-0673-001

PRV-0673-002
2

96693603 
525 Series 
DN20

Grundfos Pumps 

Calibration
Cylinder CC-0673-002 1

95714472 
2.0Ltr

Grundfos Pumps 

Pulsation
Dampener N/A 1

517-2312 
0.35Ltr

Grundfos Pumps 

Pressure 
Gauge PI-0673-011 1 6310001+1360 

63mm + Protector Air & Hydraulics 

Strainer STR-0673-001 
1 192305350 

305 Series ¾” 
Georg Fischer 

Non Return 
Valves 

NRV-0673-008 
NRV-0673-009 2

122076 
¾” Praher 

Air & Hydraulics 

Ball Valves Various 15
VSA22L250
¾” TP Series 

Georg Fischer 

GPO N/A 2
56C310D 
56 Series 3 Pin 

Clipsal
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b) Junction Box 

Junction Box – equipment details are summarised below: 

ITEM QTY DESCRIPTION SUPPLIER PART NO. 

1 1 Enclosure SS 300 x 300 x 150 B&R Enclosures NI03031/S 

2 1 T Handle B&R Enclosures IP040

3 2 Earth Terminal 4mm2 Schneider Electric AB1-TP435U 

4 40 Terminal 2.5mm2 Schneider Electric AB1-VV235U 

5 1 Mushroom Latch Stop Button NHP Electrical D7P-MT34-PX01 

6 1 Emergency Stop Ring NHP Electrical D7-15YE112 

1.4  Parts Listing & Special Tools      

1.4.1 Recommended Spare Parts and Special Tools 
� The following Table contains a list of recommended spare parts that are to 

be kept onsite for the Citric Dosing System.

Spare Parts 
Supplier Description Part No. Quantity 

Grundfos Pumps Dosing Pump Repair Kit 96688943 1

Grundfos Pumps PLV / PRV Repair Kit 95711922 1

Georg Fischer Strainer Screen Element 161305388 1

For spare parts please contact Grundfos on (07) 5540 6700. 

� No special tools are required to be kept onsite for the Citric Dosing 
System.
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1.5 Supplier Details         

1.5.1 List of Sub-contractor and Proprietary Equipment  
� The table below contains a list of all Sub-contractors for the Citric Dosing 

System.

SUBCONTRACTOR ADDRESS CONTACT 

Alltype Plastic 
Fabrication

1/19 Murdoch Circuit 
Acacia Ridge QLD 4107 

Larry Danielle 
07 3711 7688 

� The table below contains a list of all Proprietary Equipment for the Citric 
Dosing System.

PROPRIETORY 
EQUIPMENT

MANUFACTURER/ 
SUPPLIER

ADDRESS CONTACT 

525 Series Pressure 
Loading Valve 

525 Series Pressure 
Relief Valve 

M222-150 Series 
Dosing Pump 

517 Series Pulsation 
Dampener 

501 Series 
Calibration Cylinder 

Stainless Steel 
Frame

Grundfos 30 Blanck St 
Ormeau Qld 07 5540 6700 
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1.5.2  List of Manufacturer and Supplier Details   

MANUFACTURER/ 
SUPPLIER

ADDRESS CONTACT PHONE

Georg Fischer 
Unit 7, 30 Raubers Rd., 
Banyo Qld 4014 Bruce Dyne 1300 130 149 

Air & Hydraulics 
PO Box 419, 
Brookvale NSW 2100 John Coffey 02 9939 6199 

Alltype Plastic 
Fabrication

1/19 Murdoch Circuit 
Acacia Ridge QLD 4107 

Larry
Danielle 07 3711 7688 

Sandvik Australia 14-16 Pambula Street, 
Regency Park SA 5010 N/A 08 8243 7700

B&R Enclosures 
PO Box 1151 
Browns Plains BC 
QLD 4118 

N/A 08 8243 1166 

Schneider Electric PO Box 103,  
Hindmarsh SA 5007 N/A 02 9851 2800

07 3890 2098

Pace Electrotech 
PO Box 141 
Albion QLD 4010 N/A 07 3257 4711 

NHP PO Box 3560.
Tingalpa DC Qld 4173 N/A 07 3909 4999 
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SECTION 2: PRINCIPLE OF OPERATION

2.1 System Working Description
The Citric Chemical System is designed to meter accurate quantities of Citric 

solution to various dosing points around the plant. It is configured in a duty/stand-

by mode to ensure continuity of supply. 

The rate of injection is controlled by manual operation of the pump controls or via 

a plant control system supplied by others in either manual or remote operation. 

A Calibration Cylinder has been provided as a reference to check the pump 

output flows. 

A Pressure indicator is fitted to provide the operator with a visual means to 

monitor pulsation dampener, pump and back pressure balancing. 
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SECTION 3: OPERATING INSTRUCTIONS 

3.1 Operational Procedures       

Danger:  Moving Parts 
Potential Slip Hazard 
Chemical Contact 

Note: Activation of the Emergency Stop at any time will cease and 
prevent operation of the associated dosing skid. 

3.1.1  Prior to Start-up       
� Prior to Start-up, the following items need to be checked: 

� Ensure adequate supply of chemical is available to the dosing system. 

� Isolation Valves are configured correctly as set out in tables below. 
(Refer to the P&IDs) 

To run pump No.1 (PU-0673-001):

Valve Numbers. Configuration 

HV-0673-007, HV-0673-004, HV-0673-005, HV-0673-010, HV-0673-012 Closed 

HV-0673-028, HV-0673-003, HV-0673-006, HV-0673-029, HV-0673-011 
HV-0673-021 Open

a) Ensure that adequate chemical is within Tank. 
b) Ensure that no alarms are activated. 
c) Ensure that pumps are primed and calibrated. 
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To run pump No.2 (PU-0673-002):

Valve Numbers. Configuration 

HV-0673-003, HV-0673-006, HV-0673-008, HV-0673-009, HV-0673-012 Closed 

HV-0673-028, HV-0673-007, HV-0673-010, HV-0673-029, HV-0673-011 
HV-0673-021 Open

a) Ensure that adequate chemical is within Tank. 
b) Ensure that no alarms are activated. 
c) Ensure that pumps are primed and calibrated. 
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3.1.2 Pump Priming and Calibration     

Dosing Pump Priming Procedure:

1. Open and close valves as per section 3.1.1 depending on what 
pump shall be primed. 

2. Open drain/flush valve HV-0673-005 for priming Pump No.1 or 
valve HV-0673-009 for priming Pump No.2. 

3. Press and hold down the "Start/Stop" key on the selected pump. 
4. Let pump run in continuous operation– The pump switches to 

continuous operation at maximum stroke frequency 
5. Leave the pump running until the dosing head and the valves 

are filled with chemical and fluid flows from the drain/flush valve 
on the pressure side. 

6. Close drain/flush valve HV-0673-005 after priming Pump No.1 
or valve HV-0673-009 after priming Pump No.2 and turn off 
pump.

7. The pump is now ready to operate. 

Pump Calibration

It is recommended that the pumps are calibrated on a monthly basis. 

Note: On-the-fly calibration is not recommended by Grundfos

Dosing Pump Calibration Procedure:

1. Open and close valves as per section 3.1.1 
2. Set pump speed to 150lph (100%) on pump’s digital display. (note: it is 

advised to calibrate pumps across at least three set points – e.g., 
100% / 50% / 25%)

3. Open Calibration Cylinder isolation valve and fill Calibration tube. 
4. Close Isolation Valve at chemical supply, leaving Calibration Cylinder 

isolation valve open. 
5. Run pump and record volume change in calibration cylinder after 

60seconds. Record result and cross reference with pump curves. 
(note: it is advised to calibrate pumps across at least three set points – 
e.g., 100% / 50% / 25%) 

6. Allow calibration Cylinder to empty. 
7. Stop pump. 
8. Close Calibration Cylinder isolation valve and open Chemical Supply 

isolation valve. 
9.  Return system to normal operation. 
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3.2 Pre and Post Start Checks       

3.2.1 Pre-Start Checks    

1. Adequate Chemical within Tank.  
2. Ensure Tank Isolation Valves are open – refer 3.1.1 
3. Ensure that no alarms are activated. 
4. Ensure that Pumps are primed and calibrated. – refer to 3.1.2 

3.2.2 Post Start Checks    
1. Check for leaks and fix if necessary. 
2. Ensure pump is running normally and dosing chemical at the set rate. 
3. Visually and audibly check the dosing skid for abnormal sound and 

vibration.
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3.3 Emergency Stopping        
3.3.1 Emergency Stops                                   

Location:

� Latch Stops are mounted on the side of the Junction Box. 

Activation:

� Latch Stops are manually activated by the operator in case of any 
emergencies.

Action:

� Once the operator activates the Latch Stop, all electrical equipment 
on the Dosing Skid is isolated 
Note: Latch Stops should ONLY be used during an 
Emergency. To return the system to normal operation after 
an emergency stop, ensure all valves are in the correct 
position – refer 3.1.1 Reset all alarms and start system as 
per normal operating conditions. 

3.4 Continuous Operation        

1. Refer to start-up procedures 
2. Ensure all of the valves specified remain open – refer to 3.1.1
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3.5 Flushing the Dosing System / Pump Prior to Maintenance 

3.5.1 Pump No. 1 (PU-0673-001)           
Relieve pressure by: 

1. Close Valve HV-0673-006. 
2. Connect drain hose to drain located after valve HV-0673-005.  
3. Open Valve HV-0673-005 to relieve discharge pressure. 
4. Close valve HV-0673-003. 
5. Connect flushing hose to camlock located after valve HV-0673-004 

and open valve HV-0673-004. 
6. Flush the Pump No.1 through for 30 seconds. 
7. Close Valve HV-0673-004 and then close valve HV-0673-005. 
8. Disconnect flushing hose from camlock. 
9. Remove Pump – refer 6.2

3.5.2 Pump No. 2 (PU-0673-002)           
Relieve pressure by: 

1. Close Valve HV-0673-010. 
2. Connect drain hose to drain located after valve HV-0673-009.  
3. Open Valve HV-0673-009 to relieve discharge pressure. 
4. Close valve HV-0673-007. 
5. Connect flushing hose to camlock located after valve HV-0673-008 

and open valve HV-0673-008. 
6. Flush the Pump No.2 through for 30 seconds. 
7. Close Valve HV-0673-008 and then close valve HV-0673-009. 
8. Disconnect flushing hose from camlock. 
9. Remove Pump – refer 6.2

� Flushing of the system is required whenever 
equipment is out of service for more than one week.
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3.6 Safety Aspects         

• “Always” wear protective clothing when operating or undertaking any 
maintenance on the chemical systems. i.e. clothing, eye protection, 
gloves.

• “Always” ensure you isolate the power to the equipment you are about to 
work on, to avoid the risk of the equipment starting up without warning. 

• “Always” ensure you isolate the suction and discharge of each pump 
before attempting to do any service work or repairs. 

• “Always” relieve the back pressure in the discharge line between the 
isolation valve and the pump, prior to attempting to work on the pump, or 
remove any fittings, unions, or connections. 

� Chemical dosing skids require established safety guidelines for plant 
operation and maintenance. 

� Note: These procedures do not address all of the safety 
concerns associated with operating this system and do not 
replace a properly designed and implemented facility safety 
program.  It is the responsibility of the user to establish 
appropriate safety and health practices and ensure that they are 
implemented. 

� Operators should be familiar with chemicals being utilised (Refer to 
Material Data Sheets supplied by Chemical Manufacturers/Suppliers)
and all hazards associated with the equipment provided (Refer to the 
Manufacturers’ Literature).

� Equipment warranty can be voided due to inappropriate operation - eg: 
1. running the pump with the suction/isolation valve closed 
2. perform routine maintenance – refer to individual 

manufacturer manuals 
3. Keep strainer clear – failing to do so will destroy the 

diaphragm valves
4. Hand tighten PVC fittings only - do not over-tighten 

� The following safety pre-cautions should be followed during plant 
operation:

� DO NOT operate any rotating equipment without the protective guards 
in     place. 

� DO NOT attempt to dismantle any pipe work and fittings, prior to 
relieving the system pressure within all of the lines - Refer 3.6 
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� Warning: All electrical work must be carried out by a qualified 
electrician. 

� Established facility safety procedures should be followed during 
maintenance:

Local isolators and motors should be properly locked and/or tagged out 
according to plant safety procedures. A facility policy should be in place and 
followed to prevent unauthorised maintenance on the skids, including pipe work 
dismantling and testing.

1. Maintenance may require use of multiple tools, disassembly of 
equipment, and/or removal of guards normally in place when 
equipment is operating.

2. Eye protection should be worn at all times when operating, 
or adjusting any equipment on the dosing skids, whilst 
systems are operational, or stationary, due to pressure and 
possible corrosive nature of fluids contained within the pipe 
work and fittings. 

� These measures should be outlined in facility manuals, and addressed 
in personnel training. 

� It is the responsibility of the end-user to establish safe work-practices 
for Plant operation. 
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SECTION 4: INSTALLATION & COMMISSIONING 

4.1 Standards and Procedures - Mechanical Equipment 

AS2032: Installation for PVC Pipe Systems 

AS1554.6: Welding Stainless Steel for structural purposes 

AS1345: Identification of the contents of pipes, conduits and ducts 

AS3780: The Storage and Handling of Corrosive Substances 

AS1692: Steel Tanks for flammable and combustible liquids 

AS1940: The Storage and handling of flammable and combustible liquids 

AS1657: Fixed Platforms, walkways, stairways and ladders – Design, 

construction and installation 

4.2 Standards and Procedures for Wiring the Equipment  

AS3000: Electrical Installations (wiring rules) 

AS3008: Electrical Installations – Selection of Cables 

4.3 Standards and Procedures for Lubricating the Equipment 

Please refer to Manufacturer’s O&M Manuals – section 8. 
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4.4 Installation and Commissioning Instructions    

4.4.1 Installation Instructions      

1. Ensure the site civil works have been completed and all services are 
available.

2. Identify and hazards or safety issues before installation proceeds by 
completing site relative workplace risk assessment and job safety 
analysis sheets.    

3. Mark out site to ensure correct location and orientation as per site 
requirements and design. 

4. Ensure all plant components have arrived to site ready for the 
installation. 

5. Carefully unpack all crates and lift the dosing skid into the correct 
position ensuring the inlet and outlet of the dosing skid are correct to the 
desired layout. 

6.  Fix the dosing skid into position using chemical anchors, making sure it 
is level and plumb before final lockdown.  

7. Mark out the route for the suction line from the storage tank to the inlet of 
the dosing skid then cut, weld and fix the pipework into final position. 

8. Mark out and install the calibration and safety relief return lines from skid 
to tank making sure the return pipework has a fall for complete line 
drainage back to the storage tank. 

9. Connect the outlet of the dosing skid to the dosing point carrier lines.  
10. Connect services and complete all wiring to the dosing system and 

conduct all testing before commissioning. 

4.4.2 Commissioning Instructions     

i. Ensure services are available. 
ii. Visually inspect all plumbing and Electrical Equipment. 
iii. Physically examine all valves, unions etc. 
iv. Proceed as per Commissioning Test Sheet. 

� Note: Operators should be aware of updated Site Dosing 
Specifications and adjust test procedures / values accordingly. 
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SECTION 5: ROUTINE MAINTENANCE 

5.1  Cleaning the Equipment       

1. The pipe work and hardware on the skid should be cleaned only with mild 
detergent and damp cloth. No solvents or abrasive cleaners should be 
used.

2. Line strainers - these will require frequent cleaning during the first 3-4 
months of operation due to contaminants in the tank and pipe work. 
Frequency during this period should be weekly. After this time, as required 
- approximately monthly. 

5.2 Lubrication          

5.2.1 Equipment Lubrication       

Note: Lubrication is not required on these pumps 
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Fairfield WRP Citric Dosing System

5.3 Routine Maintenance Schedules      

Equipment Operation Day Wk Mth 3 mth 2 yrs 4 yrs 

Calibration
cylinder 

Clean calibration 
cylinder X

Calibrate Pump 
X

Dosing Pumps 

Replace pump kit X 

Strainers Check for debris / clean 
out X

Pulsation 
Damper

Check charge indicator 
- if required re-charge
to 60% - 80% operating 
pressure - refer to 
Manufacturer's Data -
Addendum

X

Unions Inspect for leaks X

All equipment Physically check for 
vibration and security of 
mounting

X

Visual inspection 
for leaks X
Check valve 
configurations X
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Fairfield WRP Citric Dosing System

SECTION 6: REPAIR AND OVERHAULING 

6.1 Corrective Maintenance       

� Prior to any equipment maintenance: 
1. Ensure that equipment is isolated from the system - refer 6.2 
2. All Electrical work is carried out by a qualified electrician. 
3. Refer to the Manufacturer’s Literature for corrective maintenance 

procedures for individual equipment- refer section 8.

� For corrective maintenance on the Citric Dosing System: 
1. Isolate the Chemical Storage Tank by closing valve HV-0673-028. 
2. Electrically isolate the pump. 
3. Flush and drain the system as per section 3.5
4. Individual pieces of equipment can now be repaired or replaced, as 

required.
5. Hand tighten PVC fittings only - do not over-tighten 

6.1.1 Replacement of non-consumable parts
� Please refer to manufacturer’s manuals – refer section 8.

6.2  Isolating And Removing Dosing Pump     

1. To remove the dosing pump, firstly ensure power supply is 
disconnected from the pump, including all signal cables. 

2. Close the pump suction isolation valve, followed by the pump 
discharge isolation valve. 

3. Once both valves are closed, slowly open the bleed valve between the 
pump and the isolation valve and drain to a suitable container. This is 
to relieve any residual pressure between the pump and the back 
pressure valve. 

4. Flush - refer 3.5 
5. Disconnect the unions and flanges on the dosing pump/s to disconnect 

the pump from the pipe work.
6. Once this has been done, the pump can be removed from service to 

carry out any required maintenance. 
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Fairfield WRP Citric Dosing System

6.3 Isolating the Suction/Strainer line      

1. To isolate the dosing chain, firstly ensure power supply is disconnected 
from the system, including all signal cables. 

2. Close valves HV-0673-028, HV-0673-023, HV-0673-006 and
HV-0673-010.

3. Once all valves are closed, slowly open drain valves HV-0673-005 and  
HV-0673-009 and drain to a suitable container. 

4. Flush the system - refer section 3.5 
5. During flushing open the suction valve of the pump being flushed to 

reverse flush the strainer assembly. 
6. Once this has been done the suction strainer can be removed and 

serviced.

6.4 Installation of a removed Dosing Pump and Priming  

1. Installation is a reversal of the process in section 6.2. 
2. Reconnect the power supply. 
3. To re-prime the pump when the tank level is above the skid, open the 

suction and discharge isolation valves, then slowly open bleed / drain 
valves until fluid discharges from the outlet, then close the valve. The 
pump is now primed ready for use. Refer 3.1.2 

4. Start the pump in manual mode to ensure functionality and bleed again 
if necessary, however, this should not be required. 

5. To re-prime when the tank level is lower than pump height run the 
pump manually until air is discharged form the outlet. 

6. Stop the pump - close valve - pump is ready for use. Refer 3.1.1. 
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Fairfield WRP Citric Dosing System

SECTION 7: ALARMS AND TROUBLESHOOTING 

7.1 Fault Protection and Rectification      

� Refer to Troubleshooting Flow Charts – refer 7.3 

7.1.1 Alarm Listings

Dosing Pump Fault Alarm

Alarm Location

� The dosing pumps are set to monitor a variety of faults including 
loss of 4-20mA signal, high pressure and low flow. 

Alarm Activation

� Alarms may be activated by a variety of actions including loss of 
circuit in the current loop, closed valves in the suction or discharge 
line, blocked valves or dosing lines. 

Operator Action

� Check the current fault by observing the local pump display. Refer 
to the pump manual for specific information. 

7.1.2 Consequences of Power Failure

� In case of a Power Failure, all equipment will cease operation and 
will reinitialise upon instruction from main plant control system. 
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Fairfield WRP Citric Dosing System

7.2  Manufacturer's Manual Troubleshooting Reference Table

� Refer to the below table to reference the section and page number for the 
listed equipment.  

� Located in Section 8: Supplier Operations Manuals. 

Equipment Manufacturer Document Section Page

Grundfos 222-150 
Dosing Pump Grundfos Operation Manual 11 46

Grundfos 517 
Pulsation Dampener Grundfos Operation Manual 6.4 18

Grundfos 525 PLV Grundfos Operation Manual 7 16

Grundfos 525 PRV Grundfos Operation Manual 7 18
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Fairfield WRP Citric Dosing System

7.3  Troubleshooting flowcharts       

� Refer to the following pages:
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Fairfield WRP Citric Dosing System

SECTION 8: SUPPLIERS OPERATION MANUALS 

8.1  Grundfos 222-150 Dosing Pump      

� Refer to the following pages:
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DDI 222
Dosing pump

GRUNDFOS ALLDOS INSTRUCTIONS

Installation and operating instructions
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Declaration of Conformity
We Grundfos Alldos declare under our sole responsibility that the 
products DDI 222, to which this declaration relates, are in conformity with 
the Council Directives on the approximation of the laws of the EC Member 
States relating to
— Machinery (98/37/EC).

Standards used: EN ISO 12100 and EN 809: 1998.
— Electromagnetic compatibility (89/336/EEC).

Standards used: 
EN 61000-3-2: 1995 + A1 + A2: 1998,
EN 61000-3-3: 1995,
EN 61326: 1997 + A1: 1998 + A2: 2001 Class B,
EN 61326: 1997 / A1: 1998 + A2: 2001.

— Electrical equipment designed for use within certain voltage limits 
(73/23/EEC) [95].
Standard used: EN 61010-1: 2002.

Pfinztal, 15th November 2007

W. Schwald
Managing Director 

Ulrich Stemick
Technical Director 
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1. General information

1.1 Introduction
These installation and operating instructions contain all the 
information required for starting up and handling the DDI 222 
diaphragm dosing pump.
If you require further information or if any problems arise, which 
are not described in detail in this manual, please contact the 
nearest Grundfos Alldos company.

1.2 Service documentation
If you have any questions, please contact the nearest Grundfos 
Alldos company or service workshop.

1.3 Information about the product
1.3.1 Pump types
The DDI 222 dosing pump is available for a variety of 
performance ranges in various sizes: 

The following is indicated on the pump nameplate (see section 
4.1 Identification):
• The pump type which specifies the stroke volume, connection 

size and performance data (see below).
• The pump serial number which is used to identify the pump.
• The most important characteristics of the pump configuration, 

e.g. dosing head and valve materials. They are described in 
section 4.2 Type key.

• Maximum flow rate and maximum counter-pressure.
• Supply voltage or mains voltage and mains frequency.

1.3.2 Connection size

Warning
These complete installation and operating 
instructions are also available on 
www.Grundfosalldos.com.
Prior to installation, read these installation and 
operating instructions. Installation and operation 
must comply with local regulations and accepted 
codes of good practice.

Pump types

DDI 60-10
DDI 150-4

Note The pump for viscous liquids is called HV variant 
in the following.

Pump type Connection size HV variant

DDI 60-10 DN 8 DN 20
DDI 150-4 DN 20 DN 20
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1.3.3 Pump performance

Performance data at maximum pump counter-pressure

* Observe the maximum permissible temperatures and that the friction loss increases with the viscosity of the dosing medium.

** The maximum dosing flow of HV-variant pumps is up to 10 % lower.

1.3.4 Accuracy
• Applies to:

– water as dosing medium
– fully deaerated dosing head
– standard pump version.

• Dosing flow fluctuation and linearity deviation: ± 1.5 % of the 
full-scale value.

• Construction tolerance: according to VDMA 24284.

1.3.5 Inlet pressure and counter-pressure / suction lift during 
operation

Maximum inlet pressure

* For pumps with pressure sensor (Flow Monitor pump option), 
the inlet pressure on the suction side must not exceed 1 bar.

Minimum counter-pressure at the pump discharge valve

* For pumps with pressure sensor (Flow Monitor pump option), 
the minimum system pressure is 2 bar and the minimum 
pressure difference between the suction and discharge sides is 
2 bar. If the volume flow is not constant (as, for example, in the 
case of contact or analog control), even small volume flows 
should not fall below the minimum pressure or the minimum 
pressure difference.

Maximum suction lift* (start-up) for media with a viscosity 
similar to water

* Deaeration valve open.

Maximum suction lift* (continuous operation) for non-
degassing media with a viscosity similar to water

* Dosing head and valves filled with dosing medium.

1.3.6 Sound pressure level
65 dB(A), testing according to DIN 45635-01-KL3.

1.3.7 Enclosure class

• Pump with mains plug: IP 65.
• Pump without mains plug: IP 65 can only be ensured if the 

power supply cable is connected with IP 65 protection.

1.3.8 Required energy

Power supply for AC voltage
• Rated voltage range: 110-240 V.

Deviation from the rated value: ± 10 %.
• Mains frequency: 50/60 Hz.
• Maximum input power: 50 W including all sensors (reduced 

input power according to pump type and connected sensors).

1.3.9 Ambient and operating conditions
• Permissible ambient temperature: 0 °C to +40 °C.
• Permissible storage temperature: –10 °C to +50 °C.
• Permissible air humidity: max. relative humidity: 

92 % (non-condensing).

1.3.10 Dosing medium

The dosing medium must have the following basic characteristics:
• liquid
• non-abrasive
• non-inflammable.

Pump type

Normal operation Slow-mode operation Slow-mode-2 operation

Q** p max.* Max. stroke rate Q** p max.* Max. stroke rate Q** p max.* Max. stroke rate

[l/h] [bar] [n/min] [l/h] [bar] [n/min] [l/h] [bar] [n/min]

DDI 60-10 60 10 180 40 10 120 24.7 10 74
DDI 150-4 150 4 180 100 4 120 62 4 74

Note
The pump can be operated in the range between 
0.125 % and 100 % of the maximum dosing 
capacity.

Note
The maximum display indication is higher than 
the nominal capacity of the pump because it 
refers to the default setting.

Pump type

Operating conditions / version

All*

[bar]

DDI 60-10 - DDI 150-4 2

Pump type

Operating conditions / version

All*

[bar]

DDI 60-10 - DDI 150-4 1

Pump type

Operating conditions / version

Continuous operation

[m]

DDI 60-10 - DDI 150-4 1

Pump type

Operating conditions / version

Normal operation

[m]

DDI 60-10 6
DDI 150-4 3

Caution

The enclosure class is only met if the sockets are 
protected! The data regarding the enclosure 
class applies to pumps with correctly inserted 
plugs or screwed-on caps.

Note The power supply must be electrically isolated 
from the signal inputs and outputs.

Warning
The DDI 222 is NOT approved for operation in 
potentially explosive areas!

Caution

The installation site must be under cover! 
Ensure that the enclosure class of motor and 
pump is not affected by the atmospheric 
conditions.
Pumps with electronics are only suitable for 
indoor use! Do not install outdoors!

Caution
In the event of questions regarding the material 
resistance and suitability of the pump for specific 
dosing media, please contact Grundfos Alldos.
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Maximum permissible viscosity at operating temperature* 

* The stated values are approximate values and apply to 
Newtonian liquids. 
Note that the viscosity increases with decreasing temperature!

Permissible media temperature

* A temperature of 120 °C at a counter-pressure of max. 2 bar is 
permitted for a short period (15 minutes).

** At 70 °C, the maximum counter-pressure is 3 bar.

1.4 Applications
1.4.1 Appropriate, acceptable and correct usage
The DDI 222 pump is suitable for liquid, non-abrasive and non-
inflammable media strictly in accordance with the instructions in 
this manual.

1.5 Warranty
Warranty in accordance with our general terms of sale and 
delivery is only valid
• if the pump is used in accordance with the information within 

this manual.
• if the pump is not dismantled or incorrectly handled.
• if repairs are carried out by authorised and qualified 

personnel.
• if original spare parts are used for repairs.

2. Safety
This manual contains general instructions that must be observed 
during installation, operation and maintenance of the pump. This 
manual must therefore be read by the installation engineer and 
the relevant qualified personnel/operators prior to installation and 
start-up, and must be available at the installation location of the 
pump at all times.
It is not only the general safety instructions given in this "Safety" 
section that must be observed, but also all the specific safety 
instructions given in other sections.

2.1 Identification of safety instructions in this manual
If the safety instructions or other advice in this manual are not 
observed, it may result in personal injury or malfunction and 
damage to the pump. The safety instructions and other advice are 
identified by the following symbols:

Information provided directly on the pump, e.g. labelling of fluid 
connections, must be observed and must be maintained in a 
readable condition at all times.

2.2 Qualification and training of personnel
The personnel responsible for the operation, maintenance, 
inspection and installation must be appropriately qualified for 
these tasks. Areas of responsibility, levels of authority and the 
supervision of the personnel must be precisely defined by the 
operator.
If the personnel do not have the necessary knowledge, the 
necessary training and instruction must be given. If necessary, 
training can be performed by the manufacturer/supplier at the 
request of the operator of the pump. It is the responsibility of the 
operator to make sure that the contents of this manual are 
understood by the personnel.

2.3 Risks when safety instructions are not observed
Non-observance of the safety instructions may have dangerous 
consequences for the personnel, the environment and the pump. 
If the safety instructions are not observed, all rights to claims for 
damages may be lost.
Non-observance of the safety instructions may lead to the 
following hazards:
• failure of important functions of the pump/system
• failure of specified methods for maintenance
• harm to humans from exposure to electrical, mechanical and 

chemical influences
• damage to the environment from leakage of harmful 

substances.

Pump type 

Maximum viscosity*

Normal 
operation

Slow-mode-1
operation 

Slow-mode-2 
operation

[mPa s] [mPa s] [mPa s]

Standard

DDI 60-10 100 200 500
DDI 150-4 100 200 500

Standard with Flow Monitor

DDI 60-10 70 100 200
DDI 150-4 50 100 200

HV variant with/without Flow Monitor

DDI 60-10 1200 2000 3000
DDI 150-4 700 1200 1800

Dosing head 
material

Min. media 
temperature

Max. media 
temperature

p < 10 bar

[°C] [°C]

PVC 0 40
Stainless steel, 
DIN 1.4571* –10 70

PP 0 40
PVDF** –10 60*

Warning
Observe the chemical manufacturer's safety 
instructions when handling chemicals! 

Caution
The dosing medium must be in liquid form!
Observe the freezing and boiling points of the 
dosing medium!

Caution

The resistance of the parts that come into contact 
with the media depends on the media, media 
temperature and operating pressure. Ensure that 
parts in contact with the media are chemically 
resistant to the dosing medium under operating 
conditions!
Make sure that the pump is suitable for the actual 
dosing medium!

Warning
Other applications or the operation of pumps in 
ambient and operating conditions, which are not 
approved, are considered improper and are not 
permitted. Grundfos Alldos accepts no liability 
for any damage resulting from incorrect use.

Warning
If these safety instructions are not observed, it 
may result in personal injury!

Caution
If these safety instructions are not observed, it 
may result in malfunction or damage to the 
equipment!

Note Notes or instructions that make the job easier 
and ensure safe operation.
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2.4 Safety-conscious working
The safety instructions in this manual, applicable national health 
and safety regulations and any operator internal working, 
operating and safety regulations must be observed.

2.5 Safety instructions for the operator/user
Hazardous hot or cold parts on the pump must be protected to 
prevent accidental contact.
Leakages of dangerous substances (e.g. hot, toxic) must be 
disposed of in a way that is not harmful to the personnel or the 
environment. Legal regulations must be observed.
Damage caused by electrical energy must be prevented (for more 
details, see for example the regulations of the VDE and the local 
electricity supply company).

2.6 Safety instructions for maintenance, inspection 
and installation work

The operator must ensure that all maintenance, inspection and 
installation work is carried out by authorised and qualified 
personnel, who have been adequately trained by reading this 
manual.
All work on the pump should only be carried out when the pump is 
stopped. The procedure described in this manual for stopping the 
pump must be observed.
Pumps or pump units which are used for media that are harmful 
to health must be decontaminated.
All safety and protective equipment must be immediately 
restarted or put into operation once work is complete.
Observe the points described in the initial start-up section prior to 
subsequent start-up.

2.7 Unauthorised modification and manufacture of 
spare parts

Modification or changes to the pump are only permitted following 
agreement with the manufacturer. Original spare parts and 
accessories authorised by the manufacturer are safe to use. 
Using other parts can result in liability for any resulting 
consequences.

2.8 Improper operating methods
The operational safety of the supplied pump is only ensured if it is 
used in accordance with section 1. General information. The 
specified limit values must under no circumstances be exceeded.

2.9 Safety of the system in the event of a failure in the 
dosing system

DDI 222 dosing pumps are designed according to the latest 
technologies and are carefully manufactured and tested. 
However, a failure may occur in the dosing system. Systems in 
which dosing pumps are installed must be designed in such a 
way that the safety of the entire system is still ensured following a 
failure of the dosing pump. Provide the relevant monitoring and 
control functions for this.

3. Transport and intermediate storage

3.1 Transport

3.2 Delivery
The DDI 222 dosing pump is delivered in a cardboard box. Place 
the pump in the packaging during transport and intermediate 
storage.

3.3 Unpacking
Retain the packaging for future storage or return, or dispose of 
the packaging in accordance with local regulations.

3.4 Intermediate storage
• Permissible storage temperature: –10 °C to +50 °C.
• Permissible air humidity: max. relative humidity: 

92 % (non-condensing).

3.5 Return
Return the pump in its original packaging or equivalent. 
The pump must be thoroughly cleaned before it is returned or 
stored. It is essential that there are no traces of toxic or 
hazardous media remaining on the pump.

Before returning the pump to Grundfos Alldos for service, the 
safety declaration at the end of these instructions must be filled 
in by authorised personnel and attached to the pump in a visible 
position.

If Grundfos Alldos is requested to service the pump, it must be 
ensured that the pump is free from substances that can be 
injurious to health or toxic. If the pump has been used for such 
substances, the pump must be cleaned before it is returned. 
If proper cleaning is not possible, all relevant information about 
the chemical must be provided.
If the above is not fulfilled, Grundfos Alldos can refuse to accept 
the pump for service. Possible costs of returning the pump are 
paid by the customer.
The safety declaration can be found at the end of these instructions.

Warning
Electrical connections must only be carried out 
by qualified personnel!
The pump housing must only be opened by 
personnel authorised by Grundfos Alldos!

Caution Do not throw or drop the pump.

Caution
Grundfos Alldos accepts no liability for damage 
caused by incorrect transportation or missing or 
unsuitable packaging of the pump!

Caution
If a pump has been used for a medium which is 
injurious to health or toxic, the pump will be 
classified as contaminated.

Caution
The replacement of the power supply cable must 
be carried out by an authorised Grundfos Alldos 
service workshop.
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4. Technical data

4.1 Identification

Fig. 1 DDI 222 nameplate

TM
03

 8
68

7 
22

07

Pos. Description

1 Type designation
2 Model
3 Maximum capacity [l/h]
4 Voltage [V]
5 Frequency [Hz]
6 Product number
7 Country of origin
8 Year and week code
9 Marks of approval, CE mark, etc.

10 Maximum pressure [bar]
11 Serial number
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4.2 Type key

Example: DDI 150 - 4 AR -PP /E /G -S -3 1 B2 B2 F

Type range Mains plug

DDI X No plug

Maximum flow [l/h] F EU (Schuko)

Maximum counter-pressure [bar] B USA, Canada

Control variant
I Australia, New Zealand, Taiwan

AR Standard
E Switzerland

AF AR with Flow Monitor Connection, suction/discharge

AP AR with PROFIBUS 4 Tube, 6/9 mm

APF AR with Flow Monitor and PROFIBUS
6 Tube, 9/12 mm
S Tube, 0.375"/0.5"

Dosing head variant Q Tube, 19/27 mm

PP Polypropylene
B1 Tube 6/12 mm/

cementing d. 12 mmPV PVDF (polyvinylidene fluoride)
PVC Polyvinyl chloride

B2 Tube 13/20 mm/
cementing d. 25 mmSS Stainless steel, DIN 1.4401

PP-L PP + integrated diaphragm leakage detection
A Threaded, Rp 1/4, female
A1 Threaded, Rp 3/4, female

PV-L PV + integrated diaphragm leakage detection
A3 Threaded, 3/4" NPT, female
V Threaded, 1/4" NPT, female

PVC-L PVC + integrated diaphragm leakage detection
A9 Threaded, 1/2" NPT, male
B3 Welding d. 16 mm

SS-L SS + integrated diaphragm leakage detection
B4 Welding d. 25 mm

Valve type

Gasket material 1 Standard

E EPDM (ethylene propylene diene monomer)
2

Spring-loaded
0.05 bar suction opening 
pressure; 0.05 bar discharge 
opening pressure V FKM

T PTFE 
5 For abrasive media 

(stainless steel only)Valve ball material

C Ceramics

6

Spring-loaded
(DN 20, stainless-steel balls)
0.8 bar discharge opening 
pressure

G Glass

T PTFE

SS Stainless steel, DIN 1.4401 Supply voltage

Control panel position 3 1 x 100-240 V, 50/60 Hz

F Front-mounted
S Side-mounted
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4.3 General description
The DDI 222 is a dosing pump with an EC motor (brushless DC 
motor) as the drive and electronic power control. The pump is 
operated via the diagonal display in a user-friendly menu 
structure.
The pump incorporates an overpressure safety feature. When an 
adjustable cut-off pressure is exceeded, the pump can be 
switched off automatically.
The DDI 222 is available in various versions. See also section 
1. General information. 
Option:
The pump can also be equipped with the following:
• diaphragm leakage sensor (MLS)
• interface for PROFIBUS.
The functions are described, but only apply to the relevant pump 
version.

Fig. 2 DDI 222

4.3.1 HV variant for liquids which are more viscous than 
water

All HV-variant pumps are equipped with spring-loaded DN 20 
valves with an opening pressure of 0.1 bar (or 0.8 bar for the 
pressure side) and connection for PVC tube 19 x 27. 
DDI 60-10 has a special dosing head.

4.4 Safety functions
4.4.1 Diaphragm leakage detection (optional)
Pumps with diaphragm leakage signal have a special dosing 
head with a diaphragm set and pressure switch. The pressure 
switch (socket 1) is fitted and connected to the pump on delivery.

Fig. 3 Dosing head with diaphragm set and pressure switch 
for diaphragm leakage detection

In the event of a leak in the diaphragm:
• Dosing medium penetrates between the working diaphragm 

and the protection diaphragm and is transferred to the 
pressure switch via the signal diaphragm.

• On the next pressure stroke, pressure is applied to the 
pressure switch, which is activated. The pump indicates an 
error but continues operating.

• The electronics operates two contacts, which can be used, for 
example, to trigger an alarm signal or to switch off the pump.

• In emergency mode, the pump can continue operating for a 
short time.

4.4.2 Pressure control
The DDI 222 pump incorporates a pressure control function. The 
pressure is calculated from the motor current consumption or is 
measured directly in the dosing head if a pressure sensor is 
present (Flow Monitor pump option). At a user-defined pressure, 
the pump is switched off automatically.

This function protects the pump, but not the system. It is 
recommended that the system is protected by an overflow valve.
This function can be enabled and disabled in the second function 
level of the electronics.

4.4.3 Dosing control (Flow Monitor)
The pressure sensor (Flow Monitor pump option) is used as a 
dosing controller and to monitor the pressure for the whole power 
ranges.
The Flow Monitor for dosing control consists of a pressure sensor 
integrated in the dosing head.
The pressure sensor is available as Flow Monitor pump option. 
The pressure sensor is fitted to the pump on delivery. Upgrades 
are not possible.

TM
03

 6
66

1 
45

06

Pos. Components

3a Suction valve
3b Discharge valve
2 Dosing head 
D MLS pressure switch (optional)
H Outlet joint in the event of diaphragm leakage

Note

Note that the HV-variant pump has other 
dimensions than the standard pump and that 
other connection line dimensions might be 
required!

3a

3b

2

D

H

TM
03

 6
61

1 
45

06

Pos. Components

2 Dosing head
D Pressure switch

Q1 Working diaphragm

Q2 Signal diaphragm (intermediate layer made from 
fabric)

Q3 Protection diaphragm

Caution

After a diaphragm leakage detection, the 
pressure switch has to be checked. In case the 
diaphragm of the pressure switch is broken or 
affected by the dosing liquid, the pressure switch 
must be replaced.

Caution
To protect the pump and system against 
excessive pressure build-up, install an overflow 
valve in the discharge line.

Note
Pressure control is primarily used to protect the 
pump. This function is not a substitute for the 
overflow valve.

Q1 Q2 Q3

2

D

L

L

ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 918 of 2338



10

4.4.4 Flow compensation
The flow compensation is a function to keep the dosing flow 
constant with changing system pressure. Pressure changes are 
detected by the pressure sensor and the motor speed is adjusted 
accordingly.
To use this function, pressure control or dosing control (Flow 
Monitor) has to be activated in the electronics.

4.5 Dimensional sketches

Fig. 4 DDI 222 

Dimensions for DDI 222

4.6 Weight

4.7 Materials
Pump housing material
Pump and control unit housing: PPE-SB (fibre-reinforced 
Lurranyl).

Pressure sensor (Flow Monitor)
Sensor: Aluminium oxide Al2O3 (96 %).
O-rings: FKM, EPDM or PTFE.

Pressure switch (MLS)
Pressure switch: Stainless steel, DIN 1.4305.
Diaphragm of the pressure switch: EPDM.

Note

When dosing media with a viscosity similar to 
water, the pump needs not to be calibrated, as 
the pump already responds to the possible 
change of the system pressure.
When dosing media with a viscosity different 
from water or after a software update, the pump 
has to be calibrated.

TM
03

 6
66

3 
45

06

A4
A3

H
2

D1

C4 C1

207
172.5

16.5
Ø7

10

7

61.5
105

123
B3
B4

23
0

17
5

(159)

A5

H
3

MLS

DS

MLS: Diaphragm leakage sensor (optional)
DS: Pressure sensor (Flow Monitor pump option)

A3
[mm]

A4
[mm]

A5
[mm]

B3
[mm]

B4
[mm]

C1
[mm]

C4
[mm]

D1 H2
[mm]

H3
[mm]

DDI 60-10 283 338 306 137 – 58 37 R 5/8 252 153
DDI 150-4 315 372 350 137 139 90 39 R 1 1/4 265 179
DDI 60-10 / HV 295 350 328 137 – 68 38 R 1 1/4 246 143
DDI 150-4 / HV 315 372 350 137 139 90 39 R 1 1/4 265 179

Pump type Dosing head material Weight [kg]

DDI 60-10 PVC, PP, PVDF 5
DDI 60-10 Stainless steel, DIN 1.4571 7
DDI 150-4 PVC, PP, PVDF 6.5
DDI 150-4 Stainless steel, DIN 1.4571 12

Warning
Observe the manufacturer's safety instructions 
when handling chemicals!

Caution

The resistance of the parts that come into contact 
with the media depends on the media, media 
temperature and operating pressure. Ensure that 
parts in contact with the media are chemically 
resistant to the dosing medium under operating 
conditions!

Note
Further information on resistance with regard to 
the media, media temperature and operating 
pressure is available on request.
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4.8 Control unit
Functions of pumps with control unit
• "continuous operation" button for function test and suction
• memory function (stores a maximum of 65,000 pulses)
• two-stage tank-empty signal (e.g. via Grundfos Alldos tank-

empty sensor)
• stroke/pulse signal / pre-empty signal (adjustable)
• dosing controller or Flow Monitor function (only with sensor – 

optional)
• diaphragm leakage detection (only with sensor – optional)
• access-code-protected settings
• remote on/off
• calibration (adjust the pump to local operating conditions)
• pressure control function / counter-pressure display
• dosing capacity display (can be reset)
• operating hours counter (cannot be reset)
• interface: PROFIBUS (optional).
Operating modes:
• manual

input/display of the dosing flow in l/h or gal/h.
Quasi continuous dosing (short suction stroke, dosing stroke 
as long as possible).

• contact signal control
input/display in ml/contact, most constant dosing

• current signal control 0-20 mA / 4-20 mA
Adjustment of volumetric flow proportional to the current signal 
(displayed in l/h).
Weighting of current input/output.

• batch dosing
Setting the dosing capacity and dosing flow per batch 
triggered manually or by an external contact signal.

• batch dosing with timer functions
– setting the dosing capacity and dosing flow per batch 
– setting the start time for first batch
– setting the repeat time for subsequent batches.

• slow mode (for viscous media)
two-stage reduction of the maximum dosing flow to 66 % 
(slow mode 1) or 41 % (slow mode 2).

Inputs and outputs

4.8.1 Interface (optional)
• PROFIBUS.

5. Installation

5.1 General information on installation

5.2 Installation location
5.2.1 Space required for operation and maintenance

The control elements must be easily accessible during operation.
Maintenance work on the dosing head and the valves must be 
carried out regularly.
Provide sufficient space for removing the dosing head and the 
valves.

5.2.2 Permissible ambient influences
Permissible ambient temperature: 0 °C to +40 °C.
Permissible air humidity: max. relative humidity: 
92 % (non-condensing).

5.2.3 Mounting surface
The pump must be mounted on a flat surface.

5.3 Mounting

Fig. 5 Drilling scheme 

• Use four M6 screws to mount the pump on the tank or on a 
console so that the suction valve is at the bottom and the 
discharge valve is at the top (dosing always flows upwards).

Inputs

Contact signal
Maximum load: 12 V, 5 mA
Minimum pulse length: 10 ms
Minimum pause time: 25 ms

Current 0-20 mA Maximum load: 22 Ω
Remote on/off Maximum load: 12 V, 5 mA
Tank-empty signal Maximum load: 12 V, 5 mA
Dosing controller and diaphragm leakage sensor

Outputs

Current 0-20 mA Maximum load: 350 Ω

Error signal Maximum ohmic load: 
50 V DC / 75 VAC, 0.5 A

Stroke signal Contact time/stroke: 200 ms

Pre-empty signal Maximum ohmic load:
50 V DC / 75 VAC, 0.5 A

Warning
Observe the specifications for the range of 
applications and installation location described 
in sections 1. General information and 
5.2 Installation location.

Warning
Faults, incorrect operation or faults on the pump 
or system can, for example, lead to excessive or 
insufficient dosing, or the permissible pressure 
may be exceeded. Consequential faults or 
damage must be evaluated by the operator and 
appropriate precautions must be taken to avoid 
them!

Note
The pump must be installed in a position where 
it is easily accessible during operation and 
maintenance work.

Caution

The installation site must be under cover! 
Ensure that the enclosure class of motor and 
pump is not affected by the atmospheric 
conditions.
Pumps with electronics are only suitable for 
indoor use! Do not install outdoors!

Caution Carefully tighten the screws, otherwise the 
plastic housing may be damaged.

TM
03

 6
66

4 
45

06

 79.95

7

(159)
172.5

16.5

10
5

C1
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5.4 Installation examples

Fig. 6 Installation example of pump with manual deaeration 

5.4.1 Installation tips
• For non-degassing media with a viscosity similar to water, the 

pump can be mounted on the tank (observe the permissible 
suction lift).

• Flooded suction preferred.
• For media with a tendency to sedimentation, install the suction 

line with filter (15i) so that the suction valve remains a few 
millimetres above the possible level of sedimentation.

Fig. 7 Tank installation

With open outflow of the dosing medium or low counter-
pressure
A positive pressure difference of at least 1 bar must be ensured 
between the counter-pressure at the injection point and the 
pressure of the dosing medium at the pump suction valve. 
• If this cannot be ensured, install a pressure-loading valve (7i) 

immediately before the outlet or the injection unit. 

Fig. 8 Installation with pressure-loading valve

• To avoid the siphon effect, install a pressure-loading valve (7i) 
in the discharge line and, if necessary, a solenoid valve (14i) in 
the suction line.

Fig. 9 Installation to avoid the siphon effect

• To protect the dosing pump against excessive pressure build-
up, install a relief valve (6i) in the discharge line.

• For degassing media: 
– Flooded suction. 
– Install a filter (15i) in the suction line to prevent the valves 

being contaminated.

Fig. 10 Installation with relief valve and filter

TM
03

 6
66

5 
45

06

1i

2i

3i

4i

5i

6i

7i

9i

10i

8i

15i

11i
12i

Pos. Components

1i Dosing tank
2i Electric agitator
3i Extraction device
4i Suction pulsation damper
5i Dosing pump
6i Relief valve
7i Pressure-loading valve
8i Pulsation damper
9i Calibration tube

10i Injection unit
11i Deaeration and evacuation valve
12i Check-back valve
15i Filter

TM
03

 6
66

6 
45

06

13i

6i

10i
p

15i

TM
03

 6
66

7 
45

06
TM

03
 6

66
8 

45
06

TM
03

 6
66

9 
45

06

7i >p _ 1barp ≥ 1 bar

7i

14i

12 >p -p _ 1barp1

p2

p2 - p1 ≥ 1 bar

15i

10i

6i

p
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• For line lengths above 1 metre a suction pulsation damper (4i) 
may be required, depending on the flow rate.

Fig. 11 Installation with suction pulsation damper

• For damper and line lengths above 3 metres and for flexible 
pipework and line lengths above 5 metres, a pulsation damper 
(8i) must be used to protect the system.

Fig. 12 Installation with pulsation damper

• When installing the suction line, observe the following:
– Keep the suction line as short as possible. Prevent it from 

becoming tangled. 
– If necessary, use swept bends instead of elbows.
– Always route the suction line up towards the suction valve.
– Avoid loops as they may cause air bubbles.

Fig. 13 Installation of suction line

• In the case of long discharge lines, install a non-return valve 
(12i) in the discharge line.

Fig. 14 Installation with non-return valve

5.5 Tube / pipe lines
5.5.1 General

Maximum suction line length
• 5 m for standard pumps when dosing media with a viscosity 

similar to water and using a pulsation damper.
• 1.2 m when dosing media with a higher viscosity than water.
• 1.2 m for pumps with Flow Monitor (2 m for standard 

DDI 60-10) when dosing media with a viscosity similar to water 
and not using a pulsation damper.

5.5.2 Sizing of tube / pipe lines

Minimum internal diameter
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06

4i

8i

12i11i

Warning
To protect the dosing pump against excessive 
pressure build-up, install a relief valve in the 
discharge line.
All lines must be free from strain! 
Avoid loops and buckles in the tubes!
Keep the suction line as short as possible!
The flow must run in the opposite direction to 
gravity!
Observe the manufacturer's safety instructions 
when handling chemicals!

Caution

The resistance of the parts that come into contact 
with the media depends on the media, media 
temperature and operating pressure. Ensure that 
parts in contact with the media are chemically 
resistant to the dosing medium under operating 
conditions!
Only use the specified line types!

Warning
Observe the pressure stage of the used lines. 
The maximum permissible inlet pressure and the 
pressure stage of the discharge lines must not be 
exceeded!

Pump type

Pump version

Standard HV variant

[mm] [mm]

DDI 60-10 Suction side: 9 
Discharge side: 6

Suction side: 19 
Discharge side: 13

DDI 150-4 13 Suction side: 19 
Discharge side: 13
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5.5.3 Connecting the suction and discharge lines
• Connect the suction line to the suction valve (3a).

– Install the suction line in the tank so that the foot valve 
remains approximately 5 to 10 mm above the bottom of the 
tank or the possible level of sedimentation.

• Connect the discharge line to the discharge valve (3b).

Fig. 15 Connecting the suction and discharge lines

TM
03

 6
23

5 
45

06
Pos. Components

3a Suction valve
3b Discharge valve
C Pipe connection
D Tube connection

Caution Observe the pressure limits specified in section 
1. General information! 

A

B

C D

3b

DC

3a
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6. Electrical connections
Make sure that the pump is suitable for the electricity supply on 
which it will be used.

6.1 Connecting the signal lines for DDI 222

Fig. 16 DDI 222 connection diagram

6.1.1 Diaphragm leakage signal / (pressure sensor – Flow Monitor)

Socket 1
For diaphragm leakage signal (MLS) and/or pressure sensor 
(Flow Monitor pump option). 
The diaphragm leakage signal and pressure sensor are pre-
assembled with an M12 plug for socket 1.
• Connect the cables according to the table below.

* MLS is an abbreviation of the function in German language "Membranleckagesignalisierung" = diaphragm leakage signalling

6.1.2 Current output / Flow Monitor (pressure sensor)

Socket 2
For pressure sensor for Flow Monitor option. 
The pressure sensor is supplied ready-made with M12 plug for 
socket 2 or socket 1.
The current output indicates the current dosing flow and can be 
weighted independently of the selected operating mode. See 
section 9.6.4 Weighting of current input/output.

Warning
Electrical connections must only be carried out 
by qualified personnel!
Disconnect the power supply before connecting 
the power supply cable and the relay contacts!
Observe the local safety regulations!

Warning
The pump housing must only be opened by 
personnel authorised by Grundfos Alldos!

Warning
Protect the cable connections and plugs against 
corrosion and humidity.
Only remove the protective caps from the 
sockets that are being used.

Caution The power supply must be electrically isolated 
from the signal inputs and outputs.

TM
03

 6
58

3 
45

06

1

3

5

42

12

3
4

5

6

1
2

3
4

optional
5

12

3
4

21

4
3

12

3
4

5

12

4
3

Optional

Socket 1 Used for / wire colours

Pin Assignment Diaphragm leakage signal (MLS)* Pressure sensor

1 + 5 V x
3 Pressure sensor input x
4 MLS input Black
5 GND Green/yellow x

Note

Pressure sensor (Flow Monitor):
If socket 2 is also used for current output, the 
pressure sensor can be either connected to 
socket 1 or preferably together with the current 
output to socket 2 using the plug set (product 
number 96645265 (321-327)), see section 
6.1.7 Accessories: cable and plug for DDI 222.

Socket 2 Cable Used for

Pin Assignment Wire colour +/– current output Pressure sensor

1 + 5 V Brown x
3 Pressure sensor input Blue x
4 Current output Black +
5 GND Green/yellow – x
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6.1.3 Stroke/pulse signal / pre-empty signal / error signal

Socket 3
Electrically isolated output for stroke/pulse signal or pre-empty 
signal and error signal.

6.1.4 Remote on/off / contact input / current input

Socket 4
For the remote on/off input and contact input or current input. 
If the remote on/off and contact inputs are to be used at the same 
time, wire 1 is assigned twice.

6.1.5 Empty signal only / pre-empty and empty signal

Socket 5
For the empty signal only or pre-empty and empty signal input. 
The suction lines with empty signal or pre-empty and empty 
signal are pre-assembled with a plug for socket 5.

6.1.6 PROFIBUS (optional)

Socket 6
Socket 6 for PROFIBUS is only used when the PROFIBUS option 
is selected.

For pumps with PROFIBUS option, please refer to the separate 
"PROFIBUS-DP" manual provided.

6.1.7 Accessories: cable and plug for DDI 222
 

Socket 3 Cable Used for 

Pin Assignment Wire colour Stroke/pulse signal/
pre-empty signal Error signal

1 Error signal contact Brown x
2 Stroke/pulse signal or pre-empty signal contact White x
3 Stroke/pulse signal or pre-empty signal contact Blue x
4 Error signal contact Black x

Caution

For the connection of one cable, use a plug 
adapter with simple cable entry, for the 
connection of two cables, use a plug adapter with 
double cable entry, otherwise the protection will 
be lost!

Socket 4 Cable Used for

Pin Assignment Wire colour Remote on/off 
input Contact input +/– current input

1 GND Brown x x –
2 Current input White +
3 Remote on/off input Blue x
4 Contact input Black x

Socket 5 Used for

Pin Assignment Empty signal Pre-empty signal

1 Pre-empty signal x
2 Empty signal x
3 GND x x

Description Product numbers

4-pole M12 plug, suitable for socket 3, with 2 m signal cable 96609017 (321-206)
4-pole M12 plug, suitable for socket 3, with 5 m signal cable 96609019 (321-208)
4-pole M12 plug, suitable for socket 4, with 2 m signal cable 96609014 (321-205)
4-pole M12 plug, suitable for socket 4, with 5 m signal cable 96609016 (321-207)
5-pole M12 plug set, suitable for socket 2, with coupling for pressure sensor (Flow monitor) 
and 2 m of signal cable for the current output 96645265 (321-327)

5-pole M12 plug, suitable for sockets 1, 2 and 4, screwed, without cable, with double cable entry 96609030 (321-210)
5-pole M12 plug, suitable for sockets 1, 2 and 4, screwed, without cable, with single cable entry 96609031 (321-217)
Extension cable, 5 m with 5-pole coupling for M12 plug 96609032 (321-223)
5-pole M12 plug, suitable for socket 2, with 2 m signal cable 96632921 (321-215)
5-pole M12 plug, suitable for socket 2, with 5 m signal cable 96632922 (321-216)
5-pole M12 plug, angled, suitable for socket 2, with 2 m signal cable 96699697 (321-271)
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6.2 Connecting the power supply cable

• Do not switch on the power supply until you are ready to start 
the pump.

6.2.1 Versions without mains plug

• Connect the pump to the mains in accordance with local 
electrical installation regulations.

6.2.2 Version with mains plug
• Insert the mains plug in the mains socket.

7. Start-up / shutdown

7.1 Initial start-up / subsequent start-up
7.1.1 Checks before start-up
• Check that the rated voltage stated on the pump nameplate 

corresponds to the local conditions! 
• Check that all connections are secure and tighten, 

if necessary.
• Check that the dosing head screws are tightened with the 

specified torque and tighten, if necessary.
• Check that all electrical connections are correct.

7.1.2 Assisting suction for systems without flooded suction
At the dry suction/discharge valves:
1. Remove the suction line.
2. Hold a small container of water directly next to the suction 

valve and draw water until the dosing head is full.
3. Reinsert the suction line.

7.1.3 Starting the pump
1. Open the suction and discharge isolating valves, if installed.
2. Depressurise the system on the discharge side of the pump:

– Open the system deaeration and evacuation valve.
3. Let the pump run in continuous operation:

– Switch on the power supply.
– Press the "Start/Stop" button and keep it pressed.
– The pump switches to continuous operation at maximum 

stroke frequency.
4. Leave the pump running until the dosing head and the valves 

are filled with medium and dosing medium flows from the 
deaeration line on the discharge side.

5. Close the system deaeration and evacuation valve.
The pump is now ready for operation.

7.1.4 Tightening dosing head screws

7.2 Operating the pump

7.3 Shutdown

7.3.1 Switching off / uninstalling
1. Switch off the pump and disconnect it from the power supply.
2. Depressurise the system.
3. Take suitable steps to ensure that the returning dosing 

medium is safely collected.
4. Carefully remove all lines.
5. Uninstall the pump.

7.3.2 Cleaning
1. Rinse all parts that have come into contact with the medium 

very carefully:
– lines
– valves
– dosing head
– diaphragm.

2. Remove any trace of chemicals from the pump housing.

Warning
Disconnect the power supply before connecting 
the power supply cable!
Before connecting the power supply cable, check 
that the rated voltage stated on the pump 
nameplate corresponds to the local conditions! 
Do not make any changes to the power supply 
cable or plug!

Caution The pump can be automatically started by 
connecting the power supply!

Caution
The assignment between the plug-and-socket 
connection and the pump must be labelled 
clearly (e.g. by labelling the socket outlet).

Warning
The pump must be connected to an external 
clearly labelled mains switch with a minimum 
contact gap of 3 mm in all poles.

Warning
IP 65 can only be ensured if the power supply 
cable is connected with IP 65 protection.

Warning
The electronic printed circuit board may be live 
even if the mains voltage is not connected! 
The printed circuit board may only be replaced 
by service personnel authorised by Grundfos 
Alldos.

Warning
Risk of chemical burns!
Wear protective clothing (gloves and goggles) 
when working on the dosing head, connections 
or lines!

Caution

Before each start-up, check the dosing head 
screws.
After initial start-up and after each time the 
diaphragm is changed, tighten the dosing head 
screws.
After approximately 6-10 operating hours or two 
days, cross-tighten the dosing head screws 
using a torque wrench.
Torque: 7 Nm (+ 1 Nm).

Caution

After initial start-up and after each time the 
diaphragm is changed, tighten the dosing head 
screws.
After approximately 6-10 operating hours or two 
days, cross-tighten the dosing head screws using 
a torque wrench.
Torque: 7 Nm (+ 1 Nm).

Note

To operate the pump, see sections 8. Operation, 
9. How to use the control unit and 
10. Maintenance and, if necessary, section 
11. Fault finding chart.

Warning
Risk of chemical burns!
Wear protective clothing (gloves and goggles) 
when working on the dosing head, connections 
or lines!
Do not allow any chemicals to leak from the 
pump. Collect and dispose of all chemicals 
correctly!

Note If possible, rinse the dosing head before shutting 
down the pump, e.g. by supplying it with water.
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7.3.3 Storage
Storage of the pump: 
1. After cleaning (see above), carefully dry all parts and reinstall 

the dosing head and valves, or
2. change the valves and diaphragm.
See section 10. Maintenance.

7.3.4 Disposal
Disposal of the pump: 
• After cleaning (see above), dispose of the pump in accordance 

with the relevant regulations. 

8. Operation

8.1 Control and display elements

Fig. 17 Display of DDI 222

8.1.1 Display test
A display test is automatically performed when the pump is 
switched on. All the segments of the LCD are switched on for 
3 seconds and the software version number is then displayed for 
2 seconds.

8.1.2 Display indicator
When switched on (if the pump was stopped) and during pump 
operation, the dosing flow setpoint is displayed. With contact 
control the set ml/contact value is displayed.

8.2 Switching on/off

• To start the pump, switch on the power supply.
• To stop the pump, switch off the power supply.

9. How to use the control unit

9.1 Menu levels
Menu levels used in the control unit
• First function level: for selecting and setting the operating 

modes of the pump (Manual, Contact, Analog), performing the 
batch and timer functions and starting the pump.

• Second function level: for setting and viewing additional 
functions, selecting and setting the batch and timer functions 
and setting the access code to protect the pump against 
unintentional or unauthorised access to pump settings.

• Service level: for setting the pump type and the unit of display 
for the dosing flow (l/h or gal/h) and setting the inputs and 
outputs.

Saving user settings
The pump settings are automatically saved approximately every 
10 minutes and remain as they are even after the power supply 
has been switched off.

9.2 General functions of the control unit
9.2.1 Suction
If the "Start/Stop" button is pressed for longer than 1 second, the 
pump switches to continuous operation for as long as the button 
is held down (e.g. for suction). 
This happens regardless of the selected operating mode.
(In batch or timer mode, the pump has to be stopped first.)

9.2.2 Locking "run"
The pump can be locked to avoid manual stopping.
When activating this function (service level), the pump starts 
running with the present settings and cannot be stopped using 
the "Start/Stop" button. 
It is still possible to acknowledge error messages using the 
"Start/Stop" button.

Stopping the pump when the locking "run" is activated
• If remote on/off is connected, use remote off.
• Disconnect the pump from the power supply.

9.2.3 Two-stage tank-empty signal
This function is used to provide a warning when the tank is almost 
empty and to switch off the pump when the tank is empty. To use 
the pre-empty signal, ensure that the suction line is equipped with 
two float switches. 

Pre-empty signal
The pre-empty signal can be an error signal or a pre-empty signal 
at socket 3. For a pre-empty signal, relay 1 must be set to 
"Pre-empty signal". See sections 6. Electrical connections and 
9.7.1 Modifying the switch assignment.

Caution

In the event of a diaphragm leakage, the dosing 
liquid may leak out of the hole in the intermediate 
flange between the pump and the dosing head. 
The parts inside the housing are protected from 
the dosing liquid for a short time (depending on 
the type of liquid) by the housing sealing. It is 
necessary to check regularly (daily) if liquid is 
leaking out of the intermediate flange.
For maximum safety, we recommend the pump 
version with diaphragm leakage detection.
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Element Description

Light-emitting diode (LED)
• Lights up red when the pump is stopped.
• Lights up green when the pump is started 

and briefly goes out during a suction 
stroke.

• Lights up yellow when the pump is 
switched off remotely.

• Flashes red if an error signal is present.
• Flashes red/green when an error message 

is present and the pump is running, or 
restarts automatically after the error has 
been corrected.

• Goes out when the pump is in menu mode.
"Start/Stop" 
• Use this button to start or stop the pump.
• Error signals can be acknowledged by 

pressing the "Start/Stop" button.

Use the "Menu/Info" button to switch between 
the operating modes.

Use the "Down" and "Up" buttons to change 
values in the display.

Stop
Start Menu

Down
Up

Mode

Mode

Stop
Start

Menu
Info

Down
Up

Caution
Before switching on the pump, check that it is 
installed correctly. See sections 5. Installation 
and 7.1 Initial start-up / subsequent start-up.

Note
First see sections 5. Installation, 7. Start-up / 
shutdown and 7.2 Operating the pump. Only the 
additional functions are described in this section.

Note
For "Batch manual", the "Run" button should not 
be locked as the pump then runs in continuous 
operation.
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When the contact of the corresponding float switch closes,
• the error signal relay or pre-empty signal relay switches on, 

but the pump is not switched off.
• The LED flashes red.
• The empty-signal symbol flashes in the display.

Fig. 18 Display: pre-empty signal

Once the error has been corrected,
• the error signal relay or pre-empty relay switches off.
• The pump returns to the state it was in before the error 

occurred.

Empty signal
When the contact of the corresponding float switch closes,
• the pump is switched off.
• The error signal relay switches on.
• The LED flashes red.
• The empty-signal symbol lights up in the display.

Fig. 19 Display: empty-signal symbol

Once the error has been corrected,
• the pump starts running again (if it was running before).
• The error signal relay switches off.
• The pump returns to the state it was in before the error 

occurred. 

9.2.4 Diaphragm leakage sensor (MLS)
As an option, the pump can be equipped with a sensor for 
diaphragm leakage detection.
The electronics automatically detects whether a sensor is 
connected. The following appears in the display. 

Fig. 20 Display: MLS sensor is connected

When a diaphragm leakage is detected by the sensor,
• the pump is switched off.
• The error signal relay switches on.
• The LED flashes red.
• "MBS" (MLS) and "ERROR" flash in the display.

Fig. 21 Display: diaphragm leakage detected

Once the error has been corrected (the contact is no longer 
closed),
• press the "Start/Stop" button to acknowledge the error.
• The pump starts running again (if it was running before).
• The error signal relay switches off.
• The pump returns to the state it was in before the error 

occurred.

9.2.5 Blocking safety
If the pump has existing strokes to process, a check is carried out 
to determine whether the drive is turning. If the drive motor is 
blocked, e.g. due to excess counter-pressure in the dosing 
system, this is detected and indicated by the integrated motor 
monitoring function.
• The error signal relay switches on.
• "1/min", "bar" and "ERROR" flash in the display.

Fig. 22 Display: motor monitoring

• The pump is stopped.
• The red LED flashes.
For possible errors and their correction, see section 11. Fault 
finding chart.
Once the error has been corrected,
• press the "Start/Stop" button to acknowledge the error.

9.2.6 Power off
If the power consumption of the drive motor is too high, e.g. due 
to excess counter-pressure in the dosing system, this is detected 
and indicated by the power monitoring function.
• The error signal relay switches on.
• "1/min", "bar" and "ERROR" flash in the display.
• The pump is stopped. Every 10 minutes, an attempt is made to 

automatically restart the pump.
• The LED flashes red/green.

Fig. 23 Display: power off

For possible errors and their correction, see section 11. Fault 
finding chart.
Once the error has been corrected,
• the pump restarts automatically, or
• press the "Start/Stop" button to acknowledge the error.
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Note

A cable break of the pressure switch is also 
indicated as a diaphragm leakage signal 
(MLS error). After acknowledging the MLS error, 
the pump continues to operate without error 
indication!
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9.2.7 Remote on/off
The pump can be switched off remotely (e.g. from a control 
room).
• If switched off remotely, the pump does not respond to any 

input signals or to operator input.
Exception: The pump can still be stopped manually (press the 
"Start/Stop" button) and run in continuous operation (press 
and hold down the "Start/Stop" button).

• "Stop" lights up in the display.
• The yellow LED lights up.
• When switched on remotely, the pump returns to the state it 

was in before it was switched off. If, for example, the pump 
was previously in "Stop" mode, it returns to this mode once it 
is switched on.

9.2.8 Memory function
Contact signals, which cannot be processed immediately, can be 
stored and subsequently made available to the pump for 
processing. A maximum of 65,000 contact signals can be stored.
• Without memory: If the pump is running when a contact 

signal is received, the signal is ignored. The pump performs 
the current dosing, then it is again ready to receive new 
contact signals, i.e. it rejects excess contacts.

• With memory: If the pump is running when a contact signal is 
received, the signal is stored in the memory. First, the pump 
performs the current dosing, then it processes the contact 
signals from the memory.

The contents of the memory are deleted:
• by switching off the power supply
• by switching the operating mode.
The contents of the memory are not deleted:
• by actuating the remote on/off contact
• by pressing the "Start/Stop" button
• by continuous operation.

9.2.9 Flow Monitor
The pump can be equipped with a pressure sensor (Flow Monitor 
pump option).
Based on the pressure measured by the sensor and on the motor 
position, an indicator diagram is created. Possible dosing faults 
or the exceeding of the permissible counter-pressure are 
detected reliably and indicated by the display or the error 
message output.
The following errors are recognised:
• Pressure exceeded (the pump is stopped and restarts 

automatically when the pressure decreases).
• Dosing error (the pump doses 30 % to 100 % less due to a 

leaking discharge valve or suction valve, a clogged suction 
line or an air bubble in the dosing head).

The dosing controller and dosing control functions can be 
switched on and off independently of each other. It is always 
possibly to display the pressure that has been measured during 
operation whenever the pressure sensor is connected.

9.3 Signal outputs
The control unit has the following signal outputs, e.g. in order to 
return a signal to the control room.

9.3.1 Current signal output

The current flow rate of the pump is output as a current 
signal.
• Current output 0-20 mA in the following mode:

– Current control 0-20 mA.
• Current output 4-20 mA in the following modes:

– Current control 4-20 mA
– Manual
– Contact
– Batch dosing with manual/contact start
– Timer with manual/contact start.

9.3.2 Error signal
Used to return various error states to the control room.

9.3.3 Stroke signal / pre-empty signal / pulse input
Depending on the relay setting, the contact output receives a 
signal in these cases:
• for each complete stroke of the pump, or
• a pre-empty signal input, or
• each pulse input at the pump.
To set the relay, see section 9.7.1 Modifying the switch 
assignment.

Note The memory function can be enabled and 
disabled in the second function level.

Caution

Depending on the operating conditions, it may be 
impossible to detect dosing errors due to several 
faults occurring simultaneously (e.g. leaking 
suction and discharge valves)!

Note For information about operating the pump with 
the Flow Monitor, see section 9.10 Flow Monitor.

Note To use the control signal output, see section 
9.9 Current signal control 0-20 mA / 4-20 mA.

Note

The current output is linear between 4 (0) mA at 
flow rate = 0 and 20 mA at maximum flow rate 
Qmax. (default setting) or the corresponding 
weighting value pair.
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9.4 First function level

Fig. 24 First function level

* You can modify the assignment between the current input and the flow rate. See section 9.9 Current signal control 0-20 mA / 4-20 mA.
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9.4.1 Setting the operating modes
The operating modes are selected in the first function level, and 
settings can be made for the modes. 
This function level can only be opened when the pump is 
stopped.
1. When the pump is stopped (LED lights up red), press the 

"Menu/Info" button.
– The first function level is opened.

2. Navigate in the first function level by repeatedly pressing the 
"Menu/Info" button.

3. Use the "Up" and "Down" buttons to modify the settings in the 
relevant menu as shown in fig. 24.

4. Press the "Start/Stop" button to confirm the settings and to exit 
the first function level.
– The pump is running (LED lights up green).

9.4.2 Manual control

Dosing with manual on/off and manually adjustable dosing 
flow
In this operating mode, all the settings are entered on the pump 
by the operator.
• Use the "Start/Stop" button to start or stop the pump.
• Use the "Up" and "Down" buttons to increase or decrease the 

flow rate. This can be done when the pump is stopped or when 
it is running.

Fig. 25 Display: manual control

The maximum displayed/adjustable flow rate is automatically set 
according to the selected pump type and the calibrated stroke 
volume.

Input range for the flow rate

9.4.3 Contact signal control

• Use the "Start/Stop" button to start or stop the pump.

For continuous dosing in a process
For each signal received at the contact input of the pump (e.g. 
from a water meter with reed contact output), the pump doses the 
set dosing capacity. The dosing is continuously distributed 
between the incoming contacts via a controller. The maximum 
dosing capacity must not be exceeded.

Input range for the dosing capacity per contact

Even if the pump receives more contact signals than it can 
process at the maximum flow rate, it only runs in continuous 
operation with a maximum stroke frequency of 180/min. 
(120/min. in slow mode).

Fig. 26 Display: contact signal control

Use the "Up" and "Down" buttons in the first function level to set 
the dosing volume for each contact signal.
1. When the pump is stopped (LED lights up red), press the 

"Menu/Info" button.
– The first function level is opened.

2. Use the "Up" and "Down" buttons in the "contact signal 
control" menu to set the dosing volume per contact signal.

3. Press the "Start/Stop" button to confirm the settings and to exit 
the first function level.
– The pump is running (LED lights up green).

9.4.4 Current signal control 0-20 mA / 4-20 mA
For current signal control, see section 9.9 Current signal control 
0-20 mA / 4-20 mA.

9.5 Second function level
9.5.1 Opening / exiting the second function level
Open the second function level
• to set the access code,
• to enable or disable functions such as Flow Monitor or 

memory,
• to enter settings for operating modes such as batch mode,
• to display the total number of operating hours and total dosing 

capacity,
• to carry out a calibration, or
• to modify the assignment between the current input/output and 

dosing rate.
This function level can only be opened when the pump is stopped 
(LED lights up red).
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Pump type
Qmin.

Resolution of flow rate
[l/h]

DDI 60-10 0.075 20 ml/h for Q < 10 l/h 
100 ml/h for Q ≥ 10 l/h

DDI 150-4 0.188
20 ml/h for Q < 10 l/h 
100 ml/h for Q ≥ 10 l/h 
1 l/h for Q ≥ 100 l/h

Note
The pump must be started first in this operating 
mode (LED lights up green and "Run" appears in 
the display).

Pump type
Min. dosing capacity

(= 1/50 stroke/contact)
Max. dosing capacity
(= 4 strokes/contact)

[ml] [ml] 

DDI 60-10 0.111 22.2
DDI 150-4 0.278 55.5

Manual

l/h

Run
1.20

TM
03

 6
60

2 
45

06

Note
Due to the constant dosing control, the pump can 
continue dosing for a short time even when no 
contact has been received.

Contact ml

1.75
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9.5.2 Setting the access code
The access code is used to protect the pump against 
unintentional/unauthorised access to pump settings.
The default setting is 111. Code 111 gives access to all settings 
described in sections 9.4 First function level and 9.5 Second 
function level.

1. Press the "Start/Stop" button while the pump is running 
(LED lights up green).
– The pump is stopped (LED lights up red).

2. Press and hold down the "Menu/Info" button for 3 seconds.
– The second function level is opened.
– The input arrow appears in the display.
– "C:111" (default setting is "111") or a user-defined code 

appears in the display.
3. Use the "Up" and "Down" buttons to set the code in the range 

between 1 and 999.
Code 111 is required to open the second function level.

Fig. 27 Opening / exiting the second function level

1. Navigate in the second function level by repeatedly pressing 
the "Menu/Info" button.

2. Use the "Up" and "Down" buttons to modify the settings in the 
relevant menu as shown in figs 28 and 29.

3. Press the "Start/Stop" button to exit the second function level.

Note The "Start/Stop" button for stopping the pump is 
active with any code.
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Setting code 111

• Calibration
• Pressure control
• Flow on/off
• Memory function on/off
• Weighting of current input/

output
• Batch mode

• Timer mode
• PROFIBUS
• Slow mode
• Display or resetting of total 

dosing capacity
• Display of total number of 

operating hours

Note

You can only change the parameters in the 
shown order. When the "Menu/Info" button is 
pressed again (after one run), the first function 
level opens automatically.
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Fig. 28 Second function level, part 1
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Fig. 29 Second function level, part 2
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9.6 Calibration
The dosing flow display is set by default for an operating counter-
pressure of 3 bar. Calibration can be used to set the pump flow to 
the actual operating conditions.

Calibrate the pump under normal operating conditions with the 
discharge line connected and at operating counter-pressure.

"OFF CAL" appears in the display.
1. Press the "Up" button.

– "- - -" and "CAL" (flashing) appear in the display.
2. Wait until "ON" and "CAL" (not flashing) appear in the display.

– "ON CAL" appears in the display.

3. Press the "Start/Stop" button.
– Calibration is started. The LED flashes green and "Run" 

flashes in the display.
• 200 strokes are performed by default. The number of strokes 

performed appears in the display.
• Press "Start/Stop" to stop at any stroke value.

– The LED lights up red.
4. Press the "Start/Stop" button.
The current calibration value is displayed (not with replacement 
circuit boards!).
5. Use the "Up" and "Down" buttons to enter the calibration value 

(gauged volume in ml).
• Press the "Menu/Info" button (confirm the setting and move on 

to the next menu item), or
• press the "Start/Stop" button (confirm the setting and close the 

second function level).

Fig. 30 Calibration

Note

With activated flow compensation (see section 
4.4.4 Flow compensation):
When dosing media with a viscosity different 
from water or after a software update the pump 
has to be calibrated. After a software update 
"cal" is flashing in the display.

Note
The dosed volume must be gauged in litres 
during calibration, e.g. by drawing the dosing 
medium from a gauged tank.

Note

The calibration process does not change the 
setting for the assignment/weighting of the 
current input and output for the flow rate.
If a current input or output is used, check after 
calibration to determine whether a new current 
weighting is required.
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Adjusting the operating counter-pressure without gauging 
the dosed volume during calibration
If you do not gauge the dosed volume, you can determine the 
"calibration value" from the following dosing capacity curves in 
order to adjust your pump to the operating counter-pressure.

The curves represent 200 strokes:
• Dosing medium with a viscosity similar to water
• 0.5 m flooded suction.

Fig. 31 Dosing capacity curves

9.6.1 Flow Monitor
In order for the pressure sensor (if installed) to function as a 
dosing controller, the dosing controller must be switched on. 
See section 9.10 Flow Monitor.

9.6.2 Pressure control
In the pressure control menu, the pressure control function is 
switched on or off and the stop counter-pressure is set. 
See section 9.10 Flow Monitor.

9.6.3 Memory function
The memory function is used to store excess contact signals for 
processing later. See section 9.6.3 Memory function.
• Switch the memory function on/off with "Up" / "Down".
• Press the "Menu/Info" button (confirm the setting and move on 

to the next menu item), or
• press the "Start/Stop" button (confirm the setting and close the 

second function level).

9.6.4 Weighting of current input/output
In current input/output operation, the dosing capacity is controlled 
via the current signal. The pump emits a current signal as a 
feedback for control rooms or master/slave applications.

9.6.5 Batch menu / batch mode
In batch mode, a defined batch quantity is dosed with a defined 
dosing flow. The batch can be dosed manually or by a contact. 
See section 9.11 Batch menu / batch mode.

9.6.6 Timer menu / timer mode
In timer mode, a defined batch quantity is dosed with a defined 
dosing flow and a defined start time. See section 9.12 Timer 
menu / timer mode.

9.6.7 PROFIBUS menu
The "PROFIBUS" menu item is only displayed for pumps with 
PROFIBUS interfaces. The PROFIBUS interface is activated/
deactivated in this menu and the bus address is specified.

9.6.8 Slow mode
Slow mode reduces the maximum dosing flow of the pump in two 
stages to 66 % (slow mode 1) or 41 % (slow mode 2). By 
increasing the minimum suction time, cavitation is, for example, 
reduced with viscous media.
Slow mode can be activated in any operating mode. In the slow-
mode menu, the slow mode function is set and the slow-mode 
factor is selected.

Setting slow mode
In the second function level, "SL:OF" appears in the display.
• Use the "Up" and "Down" buttons to switch between normal 

operation (SL:OF), slow mode 1 (SL:01) and slow mode 2 
(SL:02).
– The current slow-mode factor appears in the display.

• Press the "Menu/Info" button (confirm the setting and move on 
to the next menu item), or

• press the "Start/Stop" button (confirm the setting and close the 
second function level).

9.6.9 Display/resetting of total dosing capacity
The total capacity dosed since the value was last reset is 
displayed.

To reset the value,
1. press the "Up" button.

– "dEL" appears in the display.
2. Press the "Start/Stop" button.

– The total dosing capacity is deleted.
• Press the "Menu/Info" button (confirm the setting and move on 

to the next menu item), or
• press the "Start/Stop" button (confirm the setting and close the 

second function level).

Display of value during pump operation (in "Run" mode)
• Press the "Menu/Info" button.

– The total capacity dosed since the value was last reset is 
displayed.
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9.6.10 Display of total number of operating hours
The operating hours counter indicates the operating time of the 
drive, e.g. to check maintenance intervals. The maximum number 
of operating hours that can be displayed is 99,990 h (display = 
9999).
The operating hours counter cannot be reset.

9.7 Service level
Open the service level 
• to modify the switch assignments of the electronics,
• to set the pump type, or 
• to select the unit of measurement for the dosing flow 

(l/h or gal/h) that will be displayed.

9.7.1 Modifying the switch assignment

The service level can only be accessed when the power supply is 
switched on.
1. Simultaneously press the "Menu/Info" and "Down" buttons and 

hold them down.
2. Switch on the power supply.

– The LED alternately flashes red and green.
3. Release the "Menu/Info" and "Down" buttons.
4. Press the "Start/Stop" button.
5. Press the "Up" button.

– The LED lights up yellow.
– "Func" appears in the display.

6. Press the "Menu/Info" button.
– The service level is opened.

Fig. 32 Opening / exiting the service level

1. Navigate in the service level by repeatedly pressing the 
"Menu/Info" button.

2. Use the "Up" and "Down" buttons to modify the switch 
assignment in the relevant menu.

3. Press the "Menu/Info" button for 10 seconds to open the pump 
type selection.

4. Press the "Start/Stop" button
– to confirm the new settings
– to exit the service level
– to open the first function level.

Note Multiply the number displayed by 10 to determine 
the number of operating hours.

Note
You are modifying the default settings of your 
control unit. They will therefore differ from the 
technical data.
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1. Relay function (stroke / pre-empty / pulse selection) 
"1:OFF", "1:ON" or "1:1:1" appears in the display.
• Use the "Up" and "Down" buttons to switch between:

– "1:OFF": Relay function = stroke signal ("1/min" flashes in 
display), and

– "1:ON": Relay function = pre-empty signal (empty-signal 
symbol flashes in the display), and

– "1:1:1": Relay function = pulse input ("n:1" flashes in the 
display).

• Press the "Menu/Info" button (confirm the setting and move on 
to the next menu item), or

• press the "Start/Stop" button (confirm the setting and close the 
service level).

2. Relay output, NO/NC (stroke / pre-empty / pulse)
"2:NO" or "2:NC" appears in the display ("1/min" and empty-
signal symbol flash in the display).
• Use the "Up" and "Down" buttons to switch between:

– "2:NO": Stroke/pre-empty signal/pulse input relay = normally 
open contact, and

– "2:NC": Stroke/pre-empty signal/pulse input relay = normally 
closed contact.

• Press the "Menu/Info" button (confirm the setting and move on 
to the next menu item), or

• press the "Start/Stop" button (confirm the setting and close the 
service level).

3. Pre-empty signal, NO/NC input
"3:NO" or "3:NC" appears in the display (empty-signal symbol 
flashes in display).
• Use the "Up" and "Down" buttons to switch between:

– "3:NO": Pre-empty signal = normally open contact, and
– "3:NC": Pre-empty signal = normally closed contact.

• Press the "Menu/Info" button (confirm the setting and move on 
to the next menu item), or

• press the "Start/Stop" button (confirm the setting and close the 
service level).

4. Empty signal, NO/NC input
"4:NO" or "4:NC" appears in the display (empty-signal symbol 
lights up in the display).
• Use the "Up" and "Down" buttons to switch between:

– "4:NO": Empty signal = normally open contact, and
– "4:NC": Empty signal = normally closed contact.

• Press the "Menu/Info" button (confirm the setting and move on 
to the next menu item), or

• press the "Start/Stop" button (confirm the setting and close the 
service level).

5. Error signal, NO/NC output
"5:NO" or "5:NC" appears in the display ("ERROR" flashes in the 
display).
• Use the "Up" and "Down" buttons to switch between:

– "5:NO": Error signal relay = normally open contact, and
– "5:NC": Error signal relay = normally closed contact.

• Press the "Menu/Info" button (confirm the setting and move on 
to the next menu item), or

• press the "Start/Stop" button (confirm the setting and close the 
service level).

6. Remote off, NO/NC input
"6:NO" or "6:NC" appears in the display ("Run" and "Stop" flash in 
the display).
• Use the "Up" and "Down" buttons to switch between:

– "6:NO": Remote off = normally open contact, and
– "6:NC": Remote off = normally closed contact.

• Press the "Menu/Info" button (confirm the setting and move on 
to the next menu item), or

• press the "Start/Stop" button (confirm the setting and close the 
service level).

7. Locking "run" on/off 
The locking of the "Start/Stop" button to prevent manual stopping 
of the pump can be enabled and disabled.
The display indicates "7:ON" or "7:OFF" (the "Run" symbol is 
displayed).
• Use the "Up" and "Down" buttons to switch between:

– "7:ON": Locking "run" on, and
– "7:OFF": Locking "run" off.

• Press the "Menu/Info" button (confirm the setting and move on 
to the next menu item), or

• press the "Start/Stop" button (confirm the setting and close the 
service level).

P: CAL on/off (only for Flow Monitor)
"CAL:ON" or "CAL:OFF" appears in the display ("CAL" appears).
• Use the "Up" and "Down" buttons to switch between:

– "CAL:ON": Calibration of the pressure sensor for the Flow 
Monitor enabled, and

– "CAL:OFF": Calibration of the pressure sensor for the Flow 
Monitor disabled.

St: e.g. "60" (only for Flow Monitor)
• Use the "Up" and "Down" buttons to set the "number of error 

strokes permitted when starting". If the number of error strokes 
is exceeded, the "Flow error" error message appears.

FE: e.g. "7" (only for Flow Monitor)
• Use the "Up" and "Down" buttons to set the "number of error 

strokes permitted during operation". If the number of error 
strokes is exceeded, the "Flow error" error message appears.

Selection of unit (display)
"Unit l/h" or "Unit gph" appears in the display.
• Use the "Up" and "Down" buttons to switch between:

– "Unit l/h": Unit Q = l/h, and
– "Unit gph": Unit Q = gal/h.

• Press the "Start/Stop" button (confirm the setting and close the 
service level), or

• press the "Menu/Info" button for a minimum of 10 seconds 
(confirm the setting and open the pump selection).

Pump selection

"-60" or "-150" appears in the display.
• Use the "Up" and "Down" buttons to switch between the pump 

types DDI 60-10 and DDI 150-4.
• Select your pump type, which is indicated on the pump 

nameplate.
• Press the "Start/Stop" button (confirm the setting and close the 

service level).

Note For calibration, see section 9.10.7 Calibrating the 
sensor after the sensor has been replaced.

Caution

The actual pump type must always be selected to 
ensure error-free operation of the electronic 
control function. Otherwise the displayed pump 
and signals differ from the actual conditions.
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9.8 Resetting to default settings
You can reset the first and second function levels to the default 
settings when the power supply is being connected.

The pump is disconnected from the power supply.
1. Simultaneously press the "Up" and "Down" buttons and hold 

them down.
2. Switch on the power supply.

– "boot" appears in the display.
3. Release the "Up" and "Down" buttons.

– All modified settings at the first and second function levels 
are reset to the default settings.

9.9 Current signal control 0-20 mA / 4-20 mA
For controlling the dosing pump via an external current 
signal of 0-20 mA (4-20 mA)

Fig. 33 Display: 0-20 mA current signal control

Fig. 34 Display: 4-20 mA current signal control

• The flow rate is proportional to a current input signal of 
0-20 mA (4-20 mA).

• Above 19.5 mA, the pump runs in continuous operation at 
maximum dosing flow (Qmax.).

• Below 0.2 (4.2) mA, the pump switches off.

• Use the "Start/Stop" button to start or stop the pump.

4-20 mA current signal control
If the current input signal falls below 2 mA, the error relay is 
switched, as an error has probably occurred at the signal source 
or on the cable.
• The error signal relay switches on. The LED flashes red.
• "4-20 mA" and "ERROR" flash in the display.

Fig. 35 Display: 4-20 mA current signal control

Note

The service level settings (pump type, unit of 
display for the dosing flow, input and output 
settings) and the values for the total dosing 
capacity and operating hours counter remain 
as they are.
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The assignment between the current signal and flow rate is 
linear.
• With 0-20 mA current signal control, the curve for current input 

and current output passes through Q = 0 at 0 mA and the 
value pair Qmax. (Qcal) at 20 mA (curve 1a).

• With 4-20 mA current signal control, the curve for current input 
and current output passes through Q = 0 at 4 mA and the 
value pair Qmax. (Qcal) at 20 mA (curve 2a).

• With manual or contact control, the curve for current output 
passes through Q = 0 at 4 mA and the value pair Qmax. (Qcal) 
at 20 mA (curve 2a).

The default setting for Qmax. is the maximum dosing flow at 
default calibration at 3 bar.

Fig. 36 Current input and current output with default setting

9.9.1 Direct weighting of the current signal input and output
Weighting while the pump is running can be carried out in the first 
function level. The currently set value increases or decreases for 
the maximum flow rate Qmax. (Qcal), or with weighting set value 
Qselect mA max..

Setting the weighting

1. When the pump is running or stopped, press and hold down 
the "Up" button for approximately 5 seconds.
– "0-20 mA" or "4-20 mA", "Analog" and "l/h" flash in the 

display.
2. Use the "Up" and "Down" buttons to increase or decrease the 

currently set value for the maximum flow rate.
The curve for current input/current output now passes as follows:
• With 0-20 mA (4-20 mA) current signal control, the curve for 

current input and current output passes linearly through 
Q = 0 at 0 mA (4 mA) and the currently set value for the 
maximum flow rate Qselect max. at 20 mA (curves 1b and 2b).

Even for current input/current output assignments that are 
already weighted in the second function level (see curve 3a), 
subsequent weighting can be set or weighting can be shifted 
here. The value for the maximum flow rate Qselect mA max. at 
mAmax. is shifted (curve 3b).

Fig. 37 Current input and current output with direct weighting
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Fig. 38 Current input and current output with subsequent weighting

9.9.2 With calibrated pump
When calibrating the pump for your application and using current 
signal control and/or current output, proceed as follows:
1. Calibrate the pump.
2. Determine the maximum flow rate Qcal by taking a reading on 

the pump: Qcal is the maximum adjustable flow rate after 
calibration, e.g. in manual mode, or the displayed flow rate in 
continuous operation (press and hold down the "Start/Stop" 
button for longer than 1 second).

3. To set the current input/current output weighting, see section 
9.9.3 Setting the weighting.
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Note

For unweighted assignment (curves 1a, 2a, see 
fig. 34) select the following reference points:
L: mAmin. = 0 (4) mA / Qselect mA min. = 0 l/h 
H: mAmax. = 20 mA / Qselect mA max. = Qcal.

Note

Qcal is not updated automatically when the pump 
is re-calibrated. This protects the user-defined 
value pairs. After calibration, new weighting may 
be required!
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9.9.3 Setting the weighting

Fig. 39 Setting the weighting

Note

The setting options for weighting depend on the 
selected current signal control. The parameters 
for 0-20 mA and for 4-20 mA are independent of 
one another. The weighting parameters are 
modified and saved according to the set 
operating mode.
Select the current control operating mode used 
later (0-20 mA / 4-20 mA) manually or via contact 
signal before weighting. (Weighting of the control 
output for manual control mode or contact signal 
control is the same as current weighting 
4-20 mA.)
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In the second function level, first enter the values for reference 
pair L:
The display shows
• the current value for mAmin. 

The default value is "L:0.0 mA" ("L:4.0 mA").
• "Analog"
• "0-20 mA" ("4-20 mA") (flashing).
Proceed as follows:
1. Use the "Up" and "Down" buttons to enter the minimum 

current input mAmin. between 0 mA (4 mA) and 20 mA 
(e.g. mAmin. = 6 mA).

2. Press the "Start/Stop" button.
– The current value for the mAmin. assigned flow rate 

QmA min. appears in the display (the default value is 0.000).
3. Use the "Up" and "Down" buttons to enter the desired value for 

flow rate QmA min. at mAmin. (e.g. QmA min. = 10 l/h).
Now enter the values for reference pair H:
1. Press the "Start/Stop" button.

– The current value for mAmax. appears in the display 
(the default value is "H:20.0 mA").

2. Use the "Up" and "Down" buttons to enter the maximum 
current input mAmax. > mAmin. (e.g. mAmax. = 16 mA).

3. Press the "Start/Stop" button.
– The current value for the mAmax. assigned flow rate 

QmA max. appears in the display (the default value is Qmax.).
4. Use the "Up" and "Down" buttons to enter the desired value for 

flow rate QmA max. at mAmax. (e.g. QmA max. = 40 l/h).
• Press the "Menu/Info" button (confirm the setting and move on 

to the next menu item), or
• press the "Start/Stop" button (confirm the setting and close the 

second function level).

Result of weighting
In the example, the following values were entered as reference 
points Ld and Hd:
Ld: mAmin. = 6 mA, Qselect mA min. = 10 l/h 
Hd: mAmax. = 16 mA, Qselect mA max. = 40 l/h.
The curve for current input/current output now passes through 
Q = 0 at < 6 mA, from Q = 10 l/h at 6 mA to Q = 40 l/h at 16 mA, 
and through Q = 40 l/h at > 16 mA (curve 1d).
In the same way, it is also possible to enter a current weighting 
with a negative gradient. In order to do this, the value pair for 
reference point L must first be entered with the smaller mA value 
followed by reference point H.
In the example, the following values were entered as reference 
points Le and He:
Le: mAmin. = 2 mA, Qselect mA min. = 60 l/h 
He: mAmax. = 16 mA, Qselect mA max. = 10 l/h.
The curve for current input/current output now passes through 
Q = 0 at < 2 mA, from Q = 60 l/h at 2 mA to Q = 10 l/h at 16 mA, 
and through Q = 10 l/h at > 16 mA (curve 1e).

Fig. 40 Result of weighting

Note down the set current weighting in the following diagram 
for current input/current output:
1. Label the Q [l/h] axis for your working area.
2. Mark your reference points with the value pairs: 

L: mAmin. / Qselect mA min. and 
H: mAmax. / Qselect mA max. in the diagram.

3. Draw the curve as a line from L to H, vertically from 
Qselect mA min. to the mA axis, and horizontally from 
Qselect mA max. to the edge of the diagram.

Fig. 41 Diagram for current input/current output

9.10 Flow Monitor
9.10.1 Application notes

Dosing of degassing media (H2O2, chlorine bleaching 
agents)
• For a robust operation, set the number of permissible error 

strokes to a value higher than 10.

Dosing of antiscalent (viscosity higher than 20 mPa s)
• Use spring-loaded valves for high-viscosity media.
• When dosing viscous media, see also section 1.3.10 Dosing 

medium.

Dosing of viscous media
• For media with a viscosity higher than 20 mPa s, spring-

loaded suction and discharge valves are recommended.

For batch or timer operation
• Set the number of permissible error strokes to a value lower 

than the number of working strokes.
• If, while the pump is stopped, the pressure in the discharge 

line falls below the minimum pressure of 2 bar (e.g. in the 
event of a leak in the pressure-loading valve), increase the 
number of permissible error strokes so as to prevent 
unnecessary error messages.

Ensuring the counter-pressure by a pressure-loading valve:
• Check the counter-pressure 2 to 3 weeks after start-up.

– If it is below 2 bar, the pressure-loading valve has to be re-
adjusted.

– If the volume flow is not constant (as, for example, in the 
case of contact or analog control), even small volume flows 
should not fall below the minimum pressure or minimum 
pressure difference of 2 bar.

9.10.2 Setting the Flow Monitor
In order for the pressure sensor (if installed) to function as a 
dosing controller, the dosing controller must be switched on.
To allow the pump to switch off in the event of overpressure and 
to set the cut-off pressure of the pump, the pressure control 
function must be switched on and set. 
If no pressure sensor is connected, the pump determines the 
pressure from the motor current.TM

03
 6

68
3 

45
06

Note The maximum flow rate of the pump must not be 
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Switching on dosing controller
Menu item "flow" is open.

– "flow OFF" appears in the display.
1. Press the "Up" button.

– "flow ON" appears in the display.
– The dosing controller is activated.

Switching on pressure control function

1. Press the "Menu/Info" button.
– Menu item "P" is open.
– "P:OFF" appears in the display.

2. Press the "Up" button.
– "P:ON" appears in the display.
– The pressure control function is activated.

Fig. 42 Set cut-off pressure

"P:ON" in the display:
1. Press the "Start/Stop" button.

– The currently defined cut-off pressure is shown in the 
display. The default value is the maximum counter-pressure 
of the pump type + 1 bar (pumps < 10 bar) or + 2 bar 
(pumps from 10 bar and up).

2. Use the "Up" and "Down" buttons to enter the desired cut-off 
pressure.
– You can set the cut-off pressure at which the pump is to be 

stopped at around 2 bar up to the default value.
• Press the "Menu/Info" button (confirm the setting and move on 

to the next menu item), or
• press the "Start/Stop" button (confirm the setting and close the 

second function level).

9.10.3 Dosing controller function
The pump software monitors the dosing process and emits a 
pulse for each dosing stroke. For each stroke, the "flow" display 
is momentarily turned off.
• When switched on, the electronics detects whether the dosing 

controller is activated.
– "flow" appears in the display.

Fig. 43 Display: "Dosing controller"

Suppression of dosing control function during start-up 
operation
60 error strokes* are permitted during the start-up operation, 
before an error signal is emitted. After a further 7 error strokes*, 
a dosing error is signalled.
* Default values, see also section 9.7.1 Modifying the switch 

assignment.

The start-up operation is triggered as follows:
• By switching on the power supply.
• Deaeration operation (continuously pressing the "Start/Stop" 

button).
The start-up operation is completed 
• after 60 strokes.
• after the first valid stroke signalled by the dosing controller.
• after short switching on and off the pump by pressing the 

"Start/Stop" button.
The number of permissible error strokes can be increased or 
decreased since, depending on pump type for example, 
60 strokes may take a considerable time during the start-up 
operation.

Dosing error (after start-up operation)
If, after seven successive strokes or after the number of strokes 
which have been defined by the user, the dosing controller does 
not emit a signal. This is recognised as an error:
• The error signal relay switches on, but the pump is not 

switched off.
• The LED flashes red.
• "flow" and "ERROR" flash in the display.

Fig. 44 Display: "Dosing error"

Once the error has been corrected and seven valid strokes have 
been measured or the "Start/Stop" button has been pressed, the 
error signal relay switches off.
• The pump returns to the state it was in before the error 

occurred.

Note This menu item only appears if the pressure 
sensor has already been detected once.
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Caution

When you are setting the cut-off pressure, be 
aware that the pressure measured in the dosing 
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see section Displaying the pressure that has 
been measured. The set cut-off pressure should 
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9.10.4 Pressure control function

The pressure sensor monitors the pressure in the dosing head. 
If the set pressure is exceeded by 0.5 bar, the pump switches off.
When switched on, the electronics detects whether the chamber 
pressure control function is activated.
• "bar" appears in the display.

Fig. 45 Display: "Pressure control"

Pressure exceeded
If, after one stroke, the cut-off pressure is exceeded, this is 
recognised as an error:
• The pump is stopped.
• The error signal relay switches on.
• The LED alternately flashes red and green.
• The last pressure value to be measured is displayed.
• "RUN", "ERROR" and "bar" flash in the display.

Fig. 46 Display: "Pressure exceeded"

Pump restart attempts:
• First the pump makes four attempts to restart, each separated 

by a 2-second pause, if the chamber pressure has fallen below 
the cut-off pressure (pact < pset).

• After the pressure was exceeded, the pump restarts smoothly. 
If the set cut-off pressure is exceeded, the pump is stopped 
again immediately.

• After four attempts, the pump waits 10 minutes before 
attempting to automatically restart again.

• The pump continuously attempts to restart if the chamber 
pressure decreases in this way.

Fig. 47 Pump restart attempts

Error correction
• Press the "Start/Stop" button to stop the pump and prevent it 

from restarting.
• Check the discharge valve and the installation on the 

discharge side and correct any errors, if necessary. 
For maintenance work, see section 10. Maintenance.

• Check and correct the pressure setting, if necessary.

Once the error has been corrected,
• press the "Start/Stop" button to restart the pump.

– The pump returns to the state it was in before the error 
occurred.

Displaying the pressure that has been measured
The pressure that has been measured during the pump operation 
can be displayed at any time.
• Press the "Menu/Info" button twice. (If only pressed once, the 

dosed quantity is displayed.)
– The pressure is displayed for approximately 10 seconds.

9.10.5 Error message – broken cable or faulty sensor
If the dosing controller and/or the pressure control function are/is 
switched on, the missing signal is recognised and emitted as an 
error.
A faulty pressure sensor (broken cable) is displayed as follows:
• The error signal relay switches on.
• The pump is not stopped!
• The LED flashes red.
• "ERROR" flashes in the display.

Fig. 48 Display: "Broken cable"

Correct error
• Press the "Start/Stop" button twice to confirm the error and to 

stop the pump.
• Repair the cable break.

Once the error has been corrected,
• press the "Start/Stop" button to restart the pump.

– The pump returns to the state it was in before the error 
occurred.

Caution
To protect the pump and system against 
excessive pressure build-up, install an overflow 
valve in the discharge line.
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9.10.6 Changing the number of permissible error strokes
To change the number of permissible error strokes during the 
start-up operation and during normal dosing operation.

Fig. 49 Permissible error strokes

1. Open the service level.
2. Repeatedly press the "Menu/Info" button to navigate in the 

service level until you reach menu item "St:60" (error stroke 
during start-up operation).
– The display shows "St" and the number of currently defined 

error strokes that are permissible during the start-up 
operation.

3. Use the "Up" and "Down" buttons to set the number of 
permissible error strokes during the start-up operation in the 
range between 1 and 99.

4. Press the "Start/Stop" button.
– Confirm the setting and go to menu item "FE: 7".
– The display shows "FE" and the number of currently defined 

error strokes that are permissible during normal dosing 
operation.

5. Use the "Up" and "Down" buttons to set the number of error 
strokes until the error message is triggered during normal 
dosing operation in the range between 3 and 99.

6. Press the "Start/Stop" button
– to confirm the new settings
– to exit the service level
– to open the first function level.

9.10.7 Calibrating the sensor after the sensor has been 
replaced

Once a sensor has been replaced, the new sensor must be 
calibrated to the ambient pressure.
Prepare the pump for the calibration:
1. Before screwing in the sensor, check that no dosing liquid is 

left in the place where the pressure sensor will be screwed in!
2. Screw in the new sensor with the correctly fitting O-ring.
3. Screw the sensor plug into socket 2.
4. Unscrew the suction valve.
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Calibration of sensor

Fig. 50 Calibration of pressure sensor

1. Open the service level.
2. Repeatedly press the "Menu/Info" button to navigate in the 

service level until you reach menu item "P" (calibration of 
pressure sensor).
– "P:OFF" appears in the display.

3. Press the "Up" button to prepare the calibration.
– "P:ON" appears in the display.

When the pump is prepared for the calibration, calibrate the 
pressure sensor:
1. Press the "Start/Stop" button.

– "P:- - -" is displayed for approximately 2 seconds.
– "P:CAL" appears in the display.
– The pressure sensor has been calibrated.

2. Press the "Start/Stop" button 
– to confirm the new settings
– to exit the service level
– to open the first function level.

3. Fit the pump back on.
4. Screw in the suction valve.
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Warning
Risk of chemical burns!
Wear protective clothing (gloves and goggles) 
when working on the dosing head, connections or 
lines!
Do not allow any chemicals to leak from the 
pump. Collect and dispose of all chemicals 
correctly!

Caution

The O-rings must be correctly placed in the 
specified groove.
Observe the flow direction (indicated by an 
arrow)!
Only tighten the valve by hand.
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9.11 Batch menu / batch mode
In batch mode, a defined batch quantity is dosed with a defined 
dosing flow. The batch can be dosed manually or by an external 
contact signal.

Batch mode is controlled at the first and second function levels.
• The batch quantity is set in the second function level. 
• The batch function is enabled in the first function level.
Input range for the batch quantity: 
0.0-999.9 ml / 1.00-99.99 l / 100.0-999.9 l.

Setting batch dosing

Fig. 51 Setting batch dosing

In the second function level, "OFF B" appears in the display.
1. Press the "Up" button.

– "ON B" appears in the display.
2. Press the "Start/Stop" button.

– The currently defined flow rate appears in the display.
3. Use the "Up" and "Down" buttons to enter the desired flow 

rate.
4. Press the "Start/Stop" button.

– The currently defined batch quantity appears in the display.
5. Use the "Up" and "Down" buttons to enter the desired batch 

quantity.
• Press the "Menu/Info" button (confirm the setting and move on 

to the next menu item), or
• press the "Start/Stop" button (confirm the setting, close the 

second function level and enable batch dosing in the first 
function level).

Performing batch dosing
• In the first function level, only the batch function is displayed 

with the "Batch manual" and "Batch contact" menu items.
• "Stop" and the preset batch quantity appear in the display. The 

LED lights up red.
Use the "Menu/Info" button to select 
• "Batch manual", or
• "Batch contact".

Enabling batch mode

Batch manual
Batch dosing is triggered manually.
• Press the "Start/Stop" button.

– The LED and the "Stop" segment are turned off and "Run" 
flashes in the display.

– The preset batch quantity is dosed.

Batch contact
Batch dosing is triggered by an external contact signal.
To activate the batch contact function,
• press the "Start/Stop" button.

– The LED lights up green, the "Stop" segment is turned off 
and "Run" appears in the display.

When the external contact signal is received, "Run" flashes in the 
display.
• The preset batch quantity is dosed. 

During batch dosing
The batch quantity still to be dosed appears in the display.
To display the batch quantity already dosed,
• press the "Down" button.
To display the total batch quantity,
• press the "Up" button.

Stop/start of pump during batch dosing
To stop the pump,
• press the "Start/Stop" button, or
• actuate remote on/off. 
To re restart the pump,
• press the "Start/Stop" button.

– The preset batch cycle continues.
– For the "Contact" timer, an external contact signal must also 

be received.

Deactivating the batch function
1. Open the second function level.
2. Repeatedly press the "Menu/Info" button.

– "ON B" appears in the display.
3. Press the "Up" button.

– "OFF B" appears in the display.
– The batch function is deactivated.

Caution

Risk of dosing errors! 
Batch dosing using contact inputs may be 
insufficiently or excessively triggered in the 
event of an error if the pump/system is not 
monitored. The system must be protected 
redundantly.
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9.12 Timer menu / timer mode
In timer mode, a defined batch quantity is dosed with a defined 
dosing flow. The first dosing starts after the start time t1 has 
elapsed. Batch dosing is then repeated after the repetition time t2 
has elapsed until the user stops the process by pressing the 
"Start/Stop" button or with remote off.
• Input range for the batch quantity: 

0.0-999.9 ml / 1.00-99.99 l / 100.0-999.9 l
• Input range for the times t1 and t2: 

1 min. < t1 < 999 h / 1 min. < t2 < 999 h 
Input: hh:mm.

Fig. 52 Timer mode

Timer mode is controlled at the first and second function levels.
• The batch quantity and times t1 and t2 are set in the second 

function level. 
• Timer mode is enabled in the first function level.

Fig. 53 Setting timer mode

"OFF t" appears in the display.
1. Press the "Up" button.

– "ON t" appears in the display.
2. Press the "Start/Stop" button.
3. Use the "Up" and "Down" buttons to enter the desired dosing 

flow.
– The selected dosing flow appears in the display.

4. Press the "Start/Stop" button.
5. Use the "Up" and "Down" buttons to enter the desired batch 

quantity.
– The selected batch quantity appears in the display.

6. Press the "Start/Stop" button.
– "t1" appears in the display.

7. Use the "Up" and "Down" buttons to enter start time t1.
8. Press the "Start/Stop" button.

– "t2" appears in the display.

9. Use the "Up" and "Down" buttons to enter repetition time t2.
• Press the "Menu/Info" button (confirm the setting and move on 

to the next menu item), or
• press the "Start/Stop" button (confirm the setting, close the 

second function level and enable timer mode in the first 
function level).

Selecting "Manual" or "Contact" timer mode
• When the pump is running (LED lights up green), press the 

"Start/Stop" button.
– "Stop" and the preset start time t1 appear in the display. 

The LED lights up red.
– "Manual" or "Contact" appears in the display ("Manual" is 

default setting).
In the first function level, only the timer function is displayed with 
the "Timer manual" and "Timer contact" menu items. 
• Use the "Menu/Info" button to select 

– "Timer manual", or
– "Timer contact".
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TM
03

 6
61

7 
45

06

t

t
OFF

On
OFF

t

Up

Down

Stop
Start

Down

Up

Stop
Start

Stop
Start

Stop
Start

Down

Up
Stop
Start

Down

Up

Down

Up

6.00
t

l/h

890.0
t

ml

1:00
t

h

t 1
t

2:00
t

h

t 2
t

Menu
Info

Menu
Info

Menu
Info

ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 949 of 2338



41

Enabling timer mode

Timer manual
Batch dosing with the preset pause time is triggered manually.
• Press the "Start/Stop" button.

– The LED lights up green, the "Stop" segment is turned off 
and "Run" flashes in the display.

– The preset batch cycle is started.

Timer contact
Batch dosing with the preset pause time is triggered by an 
external contact signal. 
To activate the batch contact function,
• press the "Start/Stop" button.

– The LED lights up green, the "Stop" segment is turned off 
and "Run" appears in the display.

When the external contact signal is received, "Run" flashes in the 
display.
• The preset batch cycle is started. 

During pause times
The time remaining until the next dosing appears in the display.
To display the time already elapsed,
• press the "Down" button.
To display the total time t1 or t2,
• press the "Up" button.

During timer dosing
The batch quantity still to be dosed appears in the display.
To display the batch quantity already dosed,
• press the "Down" button.
To display the total batch quantity,
• press the "Up" button.

Stop/start of pump during timer dosing
To stop the pump,
• press the "Start/Stop" button, or
• actuate remote on/off.
To restart the pump,
• press the "Start/Stop" button.

– The preset batch cycle continues.
– For the "Contact" timer, an external contact signal must also 

be received.

Deactivating the timer function
1. Open the second function level.
2. Repeatedly press the "Menu/Info" button.

– "ON t" appears in the display.
3. Press the "Up" button.

– "OFF t" appears in the display.
– The timer function is deactivated.

9.13 Creating a master/slave application
You can connect several secondary pumps and control the 
secondary pumps (slaves) via the first pump (master).

9.13.1 Master

All operating modes are available for the master pump:
• Manual
• Contact 
• Batch dosing with manual/contact start
• Timer mode with manual/contact start
• Current control. 

Select the output signal of the master pump in the service 
level (relay 1) (output socket 3):
• Stroke signal (emits one output signal per stroke) must be 

used for manual or current control of the master pump, or
• pulse input (emits one output signal per contact input signal) 

must be used for contact control of the master pump.

Alternatively select the current output (output socket 2) for 
current control of the slave pump.

9.13.2 Slave
The following operating modes are available for slave pumps in 
contact or current control (input socket 4):
• Contact 
• Batch dosing with contact start
• Timer mode with contact start
• Current control.

Note

Please note that the current output can differ 
from the current input, e.g. when the pump is 
stopped, and please observe the modified 
current output values with weighted current 
control.

Note
The settings for the operating modes of the slave 
pumps are implemented independently of 
settings for the master pump.

Caution

Unused pulse inputs from the master pump are 
forwarded to the slave pumps when output signal 
= pulse input is set. They are processed on the 
slave pumps according to the slave pump 
settings!
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9.14 Hotkeys / info keys
The following important displays and functions of the DDI 222 can be accessed quickly using button combinations (hotkeys).

Service functions

Display functions in batch and timer operation

Other display functions

Function Operating state of the pump Activate function / display Deactivate function / display

Suction. In "Run", "Stop" or "Menu/Info" 
mode.

Press the "Start/Stop" button for 
at least 1 second. Release the "Start/Stop" button.

Move back the diaphragm for 
servicing.

The pump must be in "Stop" 
mode.

Simultaneously press the 
"Up" and "Down" buttons. —

Boot function. The pump is disconnected from 
the power supply.

Simultaneously press the 
"Up" and "Down" buttons while 
switching on the power supply.

—

Delete the total dosing 
capacity. In "Run" mode. Press the "Menu/Info" button for 

5 seconds. —

Display / function Operating state of the pump Activate function / display Deactivate function / display

Display the batch quantity 
already dosed since start of 
the batch.

During the batch dosing in batch 
or timer operation.

Press the "Down" button. Release the "Down" button.

Display total batch quantity. Press the "Up" button. Release the "Up" button.
Display the time that has 
already elapsed. During pause times in timer 

operation.
Press the "Down" button. Release the "Down" button.

Display the total time. Press the "Up" button. Release the "Up" button.

Display / function Operating state of the pump Activate function / display Deactivate function / display

Display the total dosing 
capacity. In "Run" mode. Press the "Menu/Info" button.

Display automatically jumps back 
after 5 seconds.

Display the input current. In "Analog" mode 
(0-20 mA / 4-20 mA). Press the "Down" button.

Display of pressure in the 
dosing head. In "Run" mode. Press the "Menu/Info" button 

twice.
Display automatically jumps back 
after 10 seconds.
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9.15 Pump safety functions
The DDI 222 pump is equipped with various safety functions as standard, which are indicated by the following indicators and behaviour of 
the pump.

Safety functions

Designation Error Pump behaviour LED/display/relay Behaviour after error 
removal

Power off.

Excess pressure in the 
dosing head, or motor 
power consumption too 
high.

The pump stops. 
An attempt to restart 
automatically is made 
every 10 minutes.

The LED flashes red/
green. 
"ERROR", "bar" and 
"1/min" appear in the 
display. 
The error signal relay 
switches on.

Restart after error 
confirmation and 
pressing the "Start/Stop" 
button, or on an 
automatic restart attempt.

Blocking safety. Clogged discharge line / 
blocked motor.

The pump stops after 
1 stroke.

The LED flashes red.
"ERROR", "bar" and 
"1/min" appear in the 
display. 
The error signal relay 
switches on.

Restart after error 
confirmation and 
pressing the "Start/Stop" 
button.

Pressure control (can be 
switched on and off).

When the pressure 
control function is 
switched on: Excess 
pressure in the dosing 
head (with pressure 
sensor) or motor power 
consumption too high.

The pump stops after 
3 strokes. An attempt to 
restart automatically is 
made every 10 minutes 
up to 5 times with an 
increasing number of 
strokes.

The LED flashes red/
green. 
"ERROR" and "bar" flash 
in the display.

Restart after error 
confirmation and 
pressing the "Start/Stop" 
button, or on an 
automatic restart attempt.

Diaphragm leakage 
detection (optional). Diaphragm leakage.

The pump starts running 
again (in emergency 
mode).

The LED flashes red.
"ERROR" and "MBS" 
(MLS) flash in the display. 
The error signal relay 
switches on.

The error signal relay 
switches off after error 
confirmation.

Flow Monitor (dosing 
controller). See section 9.10 Flow Monitor.
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10. Maintenance

10.1 General notes

10.2 Maintenance intervals

• At least every 12 months or after 4,000 operating hours. 
When dosing crystallising liquids, more frequently.

• In the event of a fault.

10.2.1 Cleaning the valves and diaphragm
• Clean the diaphragm and valves and replace, if necessary 

(for stainless-steel valves: inner valve parts).

10.3 Cleaning suction and discharge valves 

10.3.1 Switching off the pump
1. Switch off the pump and disconnect it from the power supply.
2. Depressurise the system.
3. Take suitable steps to ensure that the returning dosing 

medium is safely collected.

10.3.2 Unscrewing suction and discharge valves/cleaning 
valves

1. Unscrew the suction and discharge valves.
2. Remove the screw part and valve seat with round nose pliers.
3. Dismantle the inner part (seat, O-ring, balls, ball cages and, if 

present, springs).
4. Clean all parts. Replace faulty parts by new ones.

– For plastic DN 8 valve, replace the valve completely.
– For stainless-steel DN 8 valve or DN 20 valve, replace the 

inner valve parts.
5. Re-assemble the valve.
6. Replace the O-rings by new ones. Refit the valve.

Fig. 54 Stainless-steel or plastic DN 20 valve, spring-loaded 
as an option

Fig. 55 Stainless-steel or plastic DN 20 valve, spring-loaded 
as an option

Warning
When dosing dangerous media, observe the 
corresponding safety precautions!
Risk of chemical burns!
Wear protective clothing (gloves and goggles) 
when working on the dosing head, connections 
or lines!
Do not allow any chemicals to leak from the 
pump. Collect and dispose of all chemicals 
correctly!

Warning
The pump housing must only be opened by 
personnel authorised by Grundfos Alldos!
Repairs must only be carried out by authorised 
and qualified personnel!
Switch off the pump and disconnect it from the 
power supply before carrying out maintenance 
work and repairs!

Caution

In the event of a diaphragm leakage, the dosing 
liquid may leak out of the hole in the intermediate 
flange between the pump and the dosing head. 
The parts inside the housing are protected from 
the dosing liquid for a short time (depending on 
the type of liquid) by the housing sealing. It is 
necessary to check regularly (daily) if liquid is 
leaking out of the intermediate flange.
For maximum safety, we recommend the pump 
version with diaphragm leakage detection.

Note If possible, rinse the dosing head, e.g. by 
supplying it with water.
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Caution

The O-rings must be correctly placed in the 
specified groove.
Observe the flow direction (indicated by an 
arrow)!
Only tighten the valve by hand.

Stainless 
steel

Plastic

2)1)Stainless 
steel

Plastic
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10.4 Replacing the diaphragm

10.4.1 Resetting the diaphragm
When replacing the diaphragm, it must be at the back dead point 
(end of suction stroke). As the stroke usually ends at the front 
dead point, reset the diaphragm as follows:
• With the pump stopped (LED lights up red), press the "Up" and 

"Down" buttons simultaneously.
– The diaphragm is reset.

10.4.2 Switching off the pump
1. Switch off the pump and disconnect it from the power supply.
2. Depressurise the system.
3. Take suitable steps to ensure that the returning dosing 

medium is safely collected.

10.4.3 Replacing the diaphragm
See fig. 56 or 57.
1. Loosen the six screws (1q) on the dosing head (2).
2. Remove the dosing head (2) with dosing head disk (2q).
3. Unscrew the diaphragm (Q) counter-clockwise.
4. Screw in the new diaphragm (Q).

– For pumps with diaphragm leakage detection: Screw in the 
complete diaphragm package.

5. Replace the dosing head (2) with dosing head disk (2q) and 
cross-tighten the screws (1q). 
Torque: 7 Nm (+ 1 Nm).

6. Restart the dosing pump.

Fig. 56 Replacing the diaphragm for DDI 60-10

Fig. 57 Replacing the diaphragm for DDI 150-4

Warning
Risk of chemical burns!
Wear protective clothing (gloves and goggles) 
when working on the dosing head, connections 
or lines!
Do not allow any chemicals to leak from the 
pump. Collect and dispose of all chemicals 
correctly!

Note If possible, rinse the dosing head, e.g. by 
supplying it with water.

Caution

After initial start-up and after each time the 
diaphragm is changed, tighten the dosing head 
screws.
After approximately 6-10 operating hours or two 
days, cross-tighten the dosing head screws 
using a torque wrench.
Torque: 7 Nm (+ 1 Nm).
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1q

2q

2

5q

Q

3q
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Pos. Components

Q Diaphragm (package)
2 Dosing head

1q Dosing head screws
2q Dosing head disk
3q Intermediate ring
5q Intermediate flange

3q

2q

2

5q

1q

Q
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11. Fault finding chart

Fault Cause Remedy

1. Dosing pump does 
not run.

a) Not connected to the mains. Connect the power supply cable.
b) Incorrect mains voltage. Switch off the pump. Check voltage and motor. If the 

motor is faulty, return the pump for repair.
c) Electrical failure. Return the pump for repair.

2. Pump does not suck 
in or dose.

a) Chrystalline deposits in the valves. Clean the valves.
b) Empty dosing tank. Fill dosing tank.
c) Air in the suction line and dosing head. Fill dosing head and suction line.
d) Valves not correctly assembled. Assemble the valve inner parts in the right order and 

check or possibly correct the flow direction.
3. Dosing pump does 

not suck in.
a) Leaking suction line. Replace or seal the suction line.
b) Cross-section of the suction line too small or 

suction line too long.
Check with Grundfos Alldos specification.

c) Clogged suction line. Rinse or replace the suction line.
d) Foot valve covered by sediment. Suspend the suction line from a higher position.
e) Buckled suction line. Install the suction line correctly. Check for damage.
f) Crystalline deposits in the valves. Clean the valves.
g) Diaphragm broken or diaphragm tappet torn 

out.
Replace the diaphragm.

h) Excess counter-pressure. Depressurise the system on the discharge side of the 
pump.

i) Empty dosing tank. Fill the dosing tank.
4. Dosing pump does 

not dose.
a) Viscosity or density of medium too high. Check the installation.
b) Crystalline deposits in the valves. Clean the valves.
c) Valves not correctly assembled. Assemble the inner valve parts in the right order and 

check or possibly correct the flow direction.
d) Injection unit blocked. Check and possibly correct the flow direction, or remove 

the obstruction.
e) Incorrect installation of lines and peripheral 

equipment.
Check the lines for free passage and correct installation.

f) Empty dosing tank. Fill the dosing tank.
g) Sealing elements not chemically resistant. Replace sealing elements.

5. Dosing flow of the 
pump is inaccurate.

a) Degassing medium. Check the installation.
b) Parts of the valves covered in dirt or incrusted. Clean the valves.
c) Incorrect dosing flow display. Calibrate.
d) Counter-pressure fluctuations. Install a pressure-loading valve and a pulsation damper, 

if necessary.
e) Suction lift fluctuations. Keep the suction level constant.
f) Siphon effect (inlet pressure higher than 

counter-pressure).
Install a pressure-loading valve.

g) Leaking or porous suction line or discharge 
line.

Replace the suction line or discharge line.

h) Parts in contact with the medium are not 
resistant to it.

Replace with resistant materials.

i) Dosing diaphragm worn (incipient tears). Replace the diaphragm. Also observe the maintenance 
instructions.

j) Variation of the dosing medium (density, 
viscosity).

Check the concentration. Use an agitator, if necessary.

k) Overflow. Install or check suction and pressure pulsation damper, 
recalculate installation, install a pressure-loading valve.

6. Liquid leaks out of 
the hole in the 
intermediate flange 
between the pump 
and the dosing 
head.

a) A diaphragm leakage has occurred. Replace the diaphragm.

Note For further error signals for the control unit, refer to the relevant section.
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12. Disposal
This product or parts of it must be disposed of in an 
environmentally sound way:
1. Use appropriate waste collection services.
2. If this is not possible, contact the nearest Grundfos or 

Grundfos Alldos company or service workshop.

Subject to alterations.
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Safety declaration

Please copy, fill in and sign this sheet and attach it to the pump returned for service.

We hereby declare that this product is free from hazardous chemicals, biological and radioactive 
substances:

Product type: ________________________________

Model number: _____________________________

No media or water: _____________________________

A chemical solution, name: _________________________

(see pump nameplate)

Fault description
Please make a circle around the damaged part.

In the case of an electrical or functional fault, please mark the cabinet.

Please give a short description of the fault:

_____________________ _____________________
Date and signature Company stamp

G
rA

35
02
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Argentina
Bombas GRUNDFOS de Argentina S.A.
Ruta Panamericana km. 37.500 Lote 34A
1619 - Garin
Pcia. de Buenos Aires
Phone: +54-3327 414 444
Telefax: +54-3327 411 111

Australia
Grundfos Alldos
Dosing & Disinfection
ALLDOS Oceania Pty. Ltd.
Unit 3 / 74 Murdoch Circuit
Acacia Ridge QLD 4100
Phone: +61 (0)7 3712 6888
Telefax: +61 (0)7 3272 5188
E-mail: alldos.au@alldos.com 

Australia
GRUNDFOS Pumps Pty. Ltd. 
P.O. Box 2040 
Regency Park 
South Australia 5942 
Phone: +61-8-8461-4611 
Telefax: +61-8-8340 0155 

Austria
GRUNDFOS Pumpen Vertrieb Ges.m.b.H.
Grundfosstraße 2 
A-5082  Grödig/Salzburg 
Tel.: +43-6246-883-0 
Telefax: +43-6246-883-30 

Belgium
N.V. GRUNDFOS Bellux S.A. 
Boomsesteenweg 81-83 
B-2630 Aartselaar 
Tél.: +32-3-870 7300 
Télécopie: +32-3-870 7301

Belorussia
�������	
������	 �������� 	 �
����
220090 �
��� ��.�����	� 14 
������: (8632) 62-40-49
����: (8632) 62-40-49

Bosnia/Herzegovina
GRUNDFOS Sarajevo
Paromlinska br. 16,
BiH-71000 Sarajevo
Phone: +387 33 713290
Telefax: +387 33 231795

Brazil
Mark GRUNDFOS Ltda.
Av. Humberto de Alencar Castelo Branco, 
630
CEP 09850 - 300
São Bernardo do Campo - SP
Phone: +55-11 4393 5533
Telefax: +55-11 4343 5015

Bulgaria
GRUNDFOS Pumpen Vertrieb
Representative Office - Bulgaria
Bulgaria, 1421 Sofia
Lozenetz District
105-107 Arsenalski blvd. 
Phone: +359 2963 3820, 2963 5653
Telefax: +359 2963 1305

Canada
GRUNDFOS Canada Inc. 
2941 Brighton Road 
Oakville, Ontario 
L6H 6C9 
Phone: +1-905 829 9533 
Telefax: +1-905 829 9512 

China
Grundfos Alldos
Dosing & Disinfection
ALLDOS (Shanghai) Water Technology Co. 
Ltd.
West Unit, 1 Floor, No. 2 Building (T 4-2)
278 Jinhu Road, Jin Qiao Export Processing 
Zone
Pudong New Area 
Shanghai, 201206
Phone: +86 21 5055 1012
Telefax: +86 21 5032 0596
E-mail: alldos.cn@alldos.com 

China
GRUNDFOS Pumps (Shanghai) Co. Ltd.
22 Floor, Xin Hua Lian Building
755-775 Huai Hai Rd, (M)
Shanghai 200020
PRC
Phone: +86-512-67 61 11 80
Telefax: +86-512-67 61 81 67

Croatia
GRUNDFOS predstavništvo Zagreb
Cebini 37, Buzin
HR-10000 Zagreb
Phone: +385 1 6595 400 
Telefax: +385 1 6595 499

Czech Republic
GRUNDFOS s.r.o.
�apkovského 21
779 00 Olomouc
Phone: +420-585-716 111
Telefax: +420-585-716 299

Denmark
GRUNDFOS DK A/S 
Martin Bachs Vej 3 
DK-8850  Bjerringbro 
Tlf.: +45-87 50 50 50 
Telefax: +45-87 50 51 51 
E-mail: info_GDK@grundfos.com
www.grundfos.com/DK

Estonia
GRUNDFOS Pumps Eesti OÜ
Peterburi tee 92G
11415 Tallinn
Tel: + 372 606 1690
Fax: + 372 606 1691

Finland
OY GRUNDFOS Pumput AB 
Mestarintie 11 
FIN-01730 Vantaa  
Phone: +358-3066 5650 
Telefax: +358-3066 56550

France
Grundfos Alldos
Dosing & Disinfection
ALLDOS S.A.R.L.
7, rue Gutenberg
F-67610 La Wantzenau
Tél.: +33-3 88 59 26 26
Télécopie: +33-3 88 59 26 00
E-mail : alldos.fr@alldos.com  

France
Pompes GRUNDFOS Distribution S.A. 
Parc d’Activités de Chesnes 
57, rue de Malacombe 
F-38290 St. Quentin Fallavier (Lyon) 
Tél.: +33-4 74 82 15 15 
Télécopie: +33-4 74 94 10 51 

Germany
Grundfos Alldos
Dosing & Disinfection
ALLDOS Eichler GmbH
Reetzstraße 85
D-76327 Pfinztal (Söllingen)
Tel.: +49 7240 61-0 
Telefax: +49 7240 61-177
E-mail: alldos.de@alldos.com 

Germany
GRUNDFOS GMBH
Schlüterstr. 33
D-40699 Erkrath
Tel.: +49-(0) 211 929 69-0 
Telefax: +49-(0) 211 929 69-3799
E-mail: infoservice@grundfos.de
Service in Deutschland:
E-mail: kundendienst@grundfos.de

Greece
GRUNDFOS Hellas A.E.B.E. 
20th km. Athinon-Markopoulou Av. 
P.O. Box 71 
GR-19002 Peania 
Phone: +0030-210-66 83 400 
Telefax: +0030-210-66 46 273

Hong Kong
GRUNDFOS Pumps (Hong Kong) Ltd. 
Unit 1, Ground floor 
Siu Wai Industrial Centre 
29-33 Wing Hong Street & 
68 King Lam Street, Cheung Sha Wan 
Kowloon 
Phone: +852-27861706 / 27861741 
Telefax: +852-27858664 

Hungary
GRUNDFOS Hungária Kft.
Park u. 8
H-2045 Törökbálint, 
Phone: +36-23 511 110
Telefax: +36-23 511 111

India
GRUNDFOS Pumps India Private Limited
118 Old Mahabalipuram Road
Thoraipakkam
Chennai 600 096
Phone: +91-44 2496 6800

Indonesia
PT GRUNDFOS Pompa 
Jl. Rawa Sumur III, Blok III / CC-1 
Kawasan Industri, Pulogadung 
Jakarta 13930 
Phone: +62-21-460 6909 
Telefax: +62-21-460 6910 / 460 6901 

Ireland
GRUNDFOS (Ireland) Ltd. 
Unit A, Merrywell Business Park
Ballymount Road Lower
Dublin 12 
Phone: +353-1-4089 800 
Telefax: +353-1-4089 830 

Italy
GRUNDFOS Pompe Italia S.r.l. 
Via Gran Sasso 4
I-20060 Truccazzano (Milano)
Tel.: +39-02-95838112 
Telefax: +39-02-95309290 / 95838461 

Japan
GRUNDFOS Pumps K.K.
Gotanda Metalion Bldg. 5F,
5-21-15, Higashi-gotanda
Shiagawa-ku, Tokyo, 
141-0022 Japan
Phone: +81 35 448 1391
Telefax: +81 35 448 9619

Korea
GRUNDFOS Pumps Korea Ltd.
6th Floor, Aju Building 679-5
Yeoksam-dong, Kangnam-ku, 135-916
Seoul, Korea
Phone: +82-2-5317 600
Telefax: +82-2-5633 725

Latvia
SIA GRUNDFOS Pumps Latvia 
Deglava biznesa centrs
Augusta Deglava iel� 60, LV-1035, R�ga,
T�lr.: + 371 714 9640, 7 149 641
Fakss: + 371 914 9646

Lithuania
GRUNDFOS Pumps UAB
Smolensko g. 6
LT-03201 Vilnius
Tel: + 370 52 395 430
Fax: + 370 52 395 431

Malaysia
GRUNDFOS Pumps Sdn. Bhd.
7 Jalan Peguam U1/25
Glenmarie Industrial Park
40150 Shah Alam
Selangor 
Phone: +60-3-5569 2922
Telefax: +60-3-5569 2866

México
Bombas GRUNDFOS de México S.A. de 
C.V. 
Boulevard TLC No. 15
Parque Industrial Stiva Aeropuerto
Apodaca, N.L. 66600
Phone: +52-81-8144 4000 
Telefax: +52-81-8144 4010

Netherlands
Grundfos Alldos
Dosing & Disinfection
ALLDOS BV
Leerlooiersstraat 6
NL-8601 WK Sneek
Tel.: +31-51 54 25 789
Telefax: +31-51 54 30 550
E-mail: alldos.nl@alldos.com

Netherlands
GRUNDFOS Netherlands
Veluwezoom 35
1326 AE Almere
Postbus 22015 
1302 CA ALMERE 
Tel.: +31-88-478 6336 
Telefax: +31-88-478 6332 
e-mail: info_gnl@grundfos.com

New Zealand
GRUNDFOS Pumps NZ Ltd.
17 Beatrice Tinsley Crescent
North Harbour Industrial Estate
Albany, Auckland
Phone: +64-9-415 3240
Telefax: +64-9-415 3250

Norway
GRUNDFOS Pumper A/S 
Strømsveien 344 
Postboks 235, Leirdal 
N-1011 Oslo 
Tlf.: +47-22 90 47 00 
Telefax: +47-22 32 21 50 

Poland
GRUNDFOS Pompy Sp. z o.o.
ul. Klonowa 23
Baranowo k. Poznania
PL-62-081 Prze#mierowo
Tel: (+48-61) 650 13 00
Fax: (+48-61) 650 13 50

Portugal
Bombas GRUNDFOS Portugal, S.A. 
Rua Calvet de Magalhães, 241
Apartado 1079
P-2770-153 Paço de Arcos
Tel.: +351-21-440 76 00
Telefax: +351-21-440 76 90

România
GRUNDFOS Pompe România SRL
Bd. Biruintei, nr 103 
Pantelimon county Ilfov
Phone: +40 21 200 4100
Telefax: +40 21 200 4101
E-mail: romania@grundfos.ro

Russia
��� �������
���
$, 109544 ���	�, ��. ?�����$ 39
���. (+7) 495 737 30 00,  564 88 00
���� (+7) 495 737 75 36,  564 88 11
E-mail grundfos.moscow@grundfos.com

Serbia 
GRUNDFOS Predstavništvo Beograd
Dr. Milutina Ivkovi\a 2a/29
YU-11000 Beograd 
Phone: +381 11 26 47 877 / 11 26 47 496
Telefax: +381 11 26 48 340

Singapore
GRUNDFOS (Singapore) Pte. Ltd. 
24 Tuas West Road 
Jurong Town 
Singapore 638381 
Phone: +65-6865 1222 
Telefax: +65-6861 8402

Slovenia
GRUNDFOS PUMPEN VERTRIEB 
Ges.m.b.H.,
Podružnica Ljubljana
Blatnica 1, SI-1236 Trzin
Phone: +386 1 563 5338
Telefax: +386 1 563 2098
E-mail: slovenia@grundfos.si

South Africa
Grundfos Alldos
Dosing & Disinfection
ALLDOS (Pty) LTD
98 Matroosberg Road, Waterkloof Park
P.O. Box 36505, Menlo Park 0102
0181 ZA Pretoria
 E-mail: alldos.za@alldos.com

Spain
Bombas GRUNDFOS España S.A. 
Camino de la Fuentecilla, s/n 
E-28110 Algete (Madrid) 
Tel.: +34-91-848 8800 
Telefax: +34-91-628 0465 

Sweden
GRUNDFOS AB 
(Box 333) Lunnagårdsgatan 6 
431 24 Mölndal 
Tel.: +46(0)771-32 23 00 
Telefax: +46(0)31-331 94 60 

Switzerland
Grundfos Alldos
Dosing & Disinfection
ALLDOS International AG
Schönmattstraße 4  
CH-4153 Reinach
Tel.: +41-61-717 5555
Telefax: +41-61-717 5500
E-mail: alldos.ch@alldos.com

Switzerland
GRUNDFOS Pumpen AG 
Bruggacherstrasse 10 
CH-8117 Fällanden/ZH 
Tel.: +41-1-806 8111 
Telefax: +41-1-806 8115 

Taiwan
GRUNDFOS Pumps (Taiwan) Ltd. 
7 Floor, 219 Min-Chuan Road 
Taichung, Taiwan, R.O.C. 
Phone: +886-4-2305 0868
Telefax: +886-4-2305 0878

Thailand
GRUNDFOS (Thailand) Ltd. 
92 Chaloem Phrakiat Rama 9 Road,
Dokmai, Pravej, Bangkok 10250
Phone: +66-2-725 8999
Telefax: +66-2-725 8998

Turkey
GRUNDFOS POMPA San. ve Tic. Ltd. Sti.
Gebze Organize Sanayi Bölgesi 
Ihsan dede Caddesi,
2. yol 200. Sokak No. 204
41490 Gebze/ Kocaeli
Phone: +90 - 262-679 7979
Telefax: +90 - 262-679 7905
E-mail: satis@grundfos.com

Ukraine
��^  �������� �`�{|�{  
01010 `
}	, ^��. ���	���� 8~, 
���.:(+38 044) 390 40 50 
���.: (+38 044) 390 40 59
E-mail: ukraine@grundfos.com

United Arab Emirates
GRUNDFOS Gulf Distribution
P.O. Box 16768
Jebel Ali Free Zone
Dubai
Phone: +971-4- 8815 166
Telefax: +971-4-8815 136

United Kingdom
Grundfos Alldos
Dosing & Disinfection
ALLDOS Ltd.
39 Gravelly Industrial Park, Tyburn Road
Birmingham B24 8TG
Phone: +44-121-3283336
Telefax: +44-121-3284332
E-mail: alldos.uk@alldos.com 

United Kingdom
GRUNDFOS Pumps Ltd. 
Grovebury Road 
Leighton Buzzard/Beds. LU7 8TL 
Phone: +44-1525-850000 
Telefax: +44-1525-850011 

U.S.A.
GRUNDFOS Pumps Corporation 
17100 West 118th Terrace
Olathe, Kansas 66061
Phone: +1-913-227-3400 
Telefax: +1-913-227-3500 

Usbekistan
�������	
������	 �������� 	 
��������
700000 ������� ��.������ ��
�� 1-� 
���
� 5
������: (3712) 55-68-15
����: (3712) 53-36-35

Addresses revised 17.03.2008
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Fairfield WRP Citric Dosing System

8.2  Grundfos 517 Pulsation Dampener     

� Refer to the following pages:

______________________________________________________________________________________ 
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15.750049-V1.0

Pulsation damper 
516 / 517
Operation manual

Please read Operation and Servicing Manual completely and retain for future reference!
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Imprint
Pulsation damper 516 / 517
Operation Manual

Version 1.0

Issued by

ALLDOS Eichler GmbH
Reetzstraße 85 • 76327 Pfinztal (Söllingen)
Postfach 1160 • 76317 Pfinztal
Germany

Tel. +49 72 40 61-0 / Fax. +49 72 40 61-211

Mail: alldos.de@alldos.com
Internet: www.alldos.com

© 2006 by ALLDOS Eichler GmbH

Subject to change
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1 General

1.1 General advice
This Technical Information document contains all the instructions required for 
commissioning and operating the pulsation damper. 

• Technical data

• Instructions for commissioning, operating and maintenance

• Safety information

If you require further information or if any problems arise which are not discussed in detail 
in this document, contact ALLDOS directly to obtain the information needed.

1.2 Using this document
Sections marked WARNING, CAUTION and NOTE have the following meanings:

! Warning
Risk of accidents and injury!

Caution
Risk of malfunction or damage to the device!

Note
There is an exceptional feature.

1.3 Guarantee
A guarantee claim in the sense of our general conditions of sale and delivery will only be 
recognised if:

• The component has been used in accordance with this Technical Information 
document

• The component has not been opened or incorrectly handled in any manner

• Installation, service and repairs are only carried out by authorised and qualified 
personnel

• Only original spare parts are used for repairs

• Only components approved by ALLDOS are used throughout the entire dosing plant.

Typical parts subject to wear are excluded from the guarantee, e.g.

• Seals, O-rings, diaphragms

The safety instructions specified in this document must be observed at all times.

2 Safety
The component has left the factory in a safe and satisfactory condition. 

In order to maintain this condition and ensure safe operation, the user most observe the 
instructions and warning notes provided in this Technical Information.

If safe operation is no longer possible, the component must be shut down and secured 
against unintentional operation. This is the case:

• If the component is visibly damaged

• If the component no longer seems operational

• Following long periods of storage under unfavourable conditions
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2.1 Use of the component
ALLDOS pulsation dampers 516 and 517 are used to dampen pressure pulsations in 
plants with ALLDOS dosing pumps within the framework of the applications described in 
this operation manual.

! Warning
Other applications are regarded as improper use and are not permitted. ALLDOS 
Eichler GmbH accepts no liability for any damage resulting from such use.

2.2 Obligations of the operator
The operator of the plant is responsible for

• compliance with country-specific safety regulations

• training of operating personnel

• provision of prescribed protective gear

• organising of regular maintenance.

2.3 Avoidance of danger

! Warning
Risk of explosion!
Do not introduce oxygen into a pulsation damper with separating diaphragm.
Use only compressed air or nitrogen.

Do not exceed the maximum permitted pressure.

Make sure the materials are chemically resistant to the dosing medium used.

Note
ALLDOS pulsation dampers are not subject to the German Pressure Vessel Code 
(German Pressure Vessels Regulation).

ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 968 of 2338



PD 516 / 517 gb Technical data

V1.0 7

3 Technical data

3.1 Suction side pulsation damper 516

 

Dimensions in mm 

Plastic Plastic Stainless steel

B

E

ø14
200

395
B

L

D

D

15
0

F

L

B

8
E

F

ø6,5

L

A

A A

A

D

F

516, plastic, 1 litre - 20 litres 516, plastic, 40 litres 516, stainless steel, 1 litre - 40 litres

Type
Materials Connections Vol. pmax 

B D E F L
Body Gaskets A (l) (bar)

516-4132 PVC EPDM Pipe DN15 (G1") 1 2 160 — — DN 10 388

516-4133 PVC Viton Pipe DN15 (G1") 1 2 160 — — DN 10 388

516-4011 PVDF PTFE Pipe DN10 (G 3/4") 1 6 145 — — DN 10 524

516-513 1.4301 — R 1/4" (G 1/4") 1 40 159 — 155 R 1/4" 295

516-4231 PVC EPDM Pipe DN25 (G11/2") 3 2 194 — — DN 10 643

516-4232 PVC Viton Pipe DN25 (G11/2") 3 2 194 — — DN 10 643

516-4021 PVDF PTFE Pipe DN20 (G 3/4") 3 6 145 — — DN 10 1035

516-523 1.4301 — R 3/4" (G 3/4") 3 40 213 — 215 R 1/4" 375

516-4332 PVC Viton Pipe DN32 (G 21/4") 5 2 220 — — DN 10 900

516-4331 PVC EPDM Pipe DN32 (G 21/4") 5 2 220 — — DN 10 900

516-533 1.4301 — R 3/4" (G 3/4") 5 25 248 170 245 R 1/4" 395

516-444 PVC Viton Flange DN 32 10 32 280 160 — DN 8 787

516-544 1.4301 — Flange DN 32 10 16 248 170 500 R 1/4" 645

516-464 PP Viton Flange DN 50 20 6 320 200 — DN 10 800

516-4641 PP Viton Flange DN 65 20 6 320 200 — DN 10 800

516-554 1.4301 — Flange DN 50 20 6 363 273 255 R 1/4" 500

516-5541 1.4301 — Flange DN 65 20 6 363 273 255 R 1/4" 500

516-474 PP Viton Flange DN 50 40 4 450 270 930 DN 10 1060

516-4741 PP Viton Flange DN 65 40 4 450 270 930 DN 10 1060

516-564 1.4301 — Flange DN 50 40 4 363 273 755 R 1/4" 1000

516-5641 1.4301 — Flange DN 65 40 4 363 273 755 R 1/4" 1000
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3.2 Pressure side pulsation damper 517 with separating diaphragm

Technical data

E

D

G

A
B

16

R

~

Type
Materials Connections Vol. pmax 

A B D E
Body Diaphragm G (external)

R 
(internal)

(l) (bar)

517-2111 PVC Viton DN8 (G 5/8") G 3/8" 0,07 10 123 120 60 58

517-2112 PVC EPDM DN8 (G 5/8") G 3/8" 0,07 10 123 120 60 58

517-2121
Stainless 

steel
Viton DN8 (G 5/8") G 3/8" 0,07 200 118 136 55 53

517-2122
Stainless 

steel
EPDM DN8 (G 5/8") G 3/8" 0,07 200 118 136 55 53

517-2141 PP Viton DN8 (G 5/8") G 3/8" 0,07 10 123 120 60 58

517-2142 PP EPDM DN8 (G 5/8") G 3/8" 0,07 10 123 120 60 58

517-2211 PVC Viton DN8 (G 5/8") G 1/2" 0,15 10 160 120 80 67

517-2212 PVC EPDM DN8 (G 5/8") G 1/2" 0,15 10 160 120 80 67

517-2221
Stainless 

steel
Viton DN8 (G 5/8") G 1/2" 0,15 180 143 136 70 64

517-2222
Stainless 

steel
EPDM DN8 (G 5/8") G 1/2" 0,15 180 143 136 70 64

517-2241 PP Viton DN8 (G 5/8") G 1/2" 0,15 10 160 120 80 67

517-2242 PP EPDM DN8 (G 5/8") G 1/2" 0,15 10 160 120 80 67

517-2253 PVDF PTFE DN8 (G 5/8") G 1/2" 0,15 20 205 136 64 58

517-2311 PVC Viton DN20 (G 11/4") G 3/4" 0,35 10 198 120 90 71

517-2312 PVC EPDM DN20 (G 11/4") G 3/4" 0,35 10 198 120 90 71

517-2321
Stainless 

steel
Viton DN20 (G 11/4") G 1/2" 0,35 130 192 136 80 67

517-2322
Stainless 

steel
EPDM DN20 (G 11/4") G 1/2" 0,35 130 192 136 80 67

517-2341 PP Viton DN20 (G 11/4") G 3/4" 0,35 10 198 120 90 71

517-2342 PP EPDM DN20 (G 11/4") G 3/4" 0,35 10 198 120 90 71

517-2353 PVDF PTFE DN20 (G 11/4") G 1/2 0,3 20 270 136 78 67
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Dimensions in mm 

Note
The preload pressure of the pulsation damper is set in the factory by default to 
2.7 bar, or to a different value on request.

Type
Materials Connections Vol. pmax 

A B D E
Body Diaphragm G (external)

R 
(internal)

(l) (bar)

517-2411 PVC Viton DN20 (G 11/4") G 3/4" 0,65 10 258 120 100 78

517-2412 PVC EPDM DN20 (G 11/4") G 3/4" 0,65 10 258 120 100 78

517-2421
Stainless 

steel
Viton DN20 (G 11/4") G 3/4" 0,65 50 233 136 90 67

517-2422
Stainless 

steel
EPDM DN20 (G 11/4") G 3/4" 0,65 50 233 136 90 67

517-2441 PP Viton DN20 (G 11/4") G 3/4" 0,65 10 258 120 100 78

517-2442 PP EPDM DN20 (G 11/4") G 3/4" 0,65 10 258 120 100 78

517-2453 PVDF PTFE DN20 (G 11/4") G 3/4" 0,7 20 253 136 98 78

517-2511 PVC Viton DN20 (G 11/4") G 1" 1,4 10 323 120 130 92

517-2512 PVC EPDM DN20 (G 11/4") G 1" 1,4 10 323 120 130 92

517-2521
Stainless 

steel
Viton DN20 (G 11/4") G 3/4" 1,4 40 273 136 110 78

517-2522
Stainless 

steel
EPDM DN20 (G 11/4") G 3/4" 1,4 40 273 136 110 78

517-2541 PP Viton DN20 (G 11/4") G 1" 1,4 10 323 120 130 92

517-2542 PP EPDM DN20 (G 11/4") G 1" 1,4 10 323 120 130 92

517-2553 PVDF PTFE DN20 (G 11/4") G 3/4" 1,4 20 323 136 112 84

517-2611 PVC Viton DN32 (G 2") G 1" 2,6 10 362 120 160 107

517-2612 PVC EPDM DN32 (G 2") G 1" 2,6 10 362 120 160 107

517-2621
Stainless 

steel
Viton DN32 (G 2") G 1" 2,6 30 332 136 140 90

517-2622
Stainless 

steel
EPDM DN32 (G 2") G 1" 2,6 30 332 136 140 90

517-2641 PP Viton DN32 (G 2") G 1" 2,6 10 362 120 160 107

517-2642 PP EPDM DN32 (G 2") G 1" 2,6 10 362 120 160 107

517-2653 PVDF PTFE DN32 (G 2") G 1" 2,6 20 357 136 158 107

517-2711 PVC Viton DN32 (G 2") G 11/2" 5,6 10 495 120 198 127

517-2712 PVC EPDM DN32 (G 2") G 11/2" 5,6 10 495 120 198 127

517-2721
Stainless 

steel
Viton DN32 (G 2") G 11/2" 5,6 40 451 136 170 127

517-2722
Stainless 

steel
EPDM DN32 (G 2") G 11/2" 5,6 40 451 136 170 127

517-2741 PP Viton DN32 (G 2") G 11/2" 5,6 10 495 120 198 127

517-2742 PP EPDM DN32 (G 2") G 11/2" 5,6 10 495 120 198 127

517-2753 PVDF PTFE DN32 (G 2") G 1" 5,6 20 527 136 158 107

517-2811 PVC Viton DN65 (flange) G 2" 9,5 10 560 120 250 133

517-2812 PVC EPDM DN65 (flange) G 2" 9,5 10 560 120 250 133

517-2821
Stainless 

steel
Viton DN65 (flange) G 2" 9,5 30 502 136 220 111/119

517-2822
Stainless 

steel
EPDM DN65 (flange) G 2" 9,5 30 502 136 220 111/119

517-2841 PP Viton DN65 (flange) G 2" 9,5 10 560 120 250 133

517-2842 PP EPDM DN65 (flange) G 2" 9,5 10 560 120 250 133

517-2853 PVDF PTFE DN65 (flange) G 11/4" 9,5 20 525 136 212 111/113
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3.2.1 Pressure gauge for pressure side pulsation damper 517 with separating 
diaphragm (option)

3.3 Pressure side pulsation damper 517 without separating diaphragm
Technical Data

517 Plastic: 0.35 - 5.0 litres 517 Plastic: 10 - 40 litres  517 Stainless steel: 0.35 - 40 litres

BAR
KI.1,6

10

2
8

4 6

12
0

Description

Without pressure gauge (standard version)

For pulsation dampers made of plastic, filled with compressed air via G 1/4" 
connection, pressure load PN 10 (bar) 

For pulsation dampers made of stainless steel, filled with compressed air via G 
1/4" connection, pressure load PN 25, PN 60, PN 160, PN 250 (bar) 

A
C

24
B

A E
B

B

Ø 6,5

D

A

B 24

C

Type
Materials Connections Vol. 

A B C D E
Body Gasket G (external) (l)

517-0611 PVC Viton PE tube DN 4 0,35 202 47 127 — —

517-0612 PVC EPDM PE tube DN 4 0,35 202 47 127 — —

517-0623 1.4301 — 1.4571 pipe R 1/4" 0,35 215 50 — 83 85

517-0641 PP Viton PE tube DN 4 0,35 202 47 127 — —

517-0642 PP EPDM PE tube DN 4 0,35 202 47 127 — —

517-0651 PVDF Viton PVDF pipe DN 4 0,35 202 47 127 — —

517-0652 PVDF EPDM PVDF pipe DN 4 0,35 202 47 127 — —

517-0711 PVC Viton PVC tube/pipe DN 8 1 351 60 260 — —

517-0712 PVC EPDM PVC tube/pipe DN 8 1 351 60 260 — —

517-0723 1.4301 — 1.4571 pipe R 1/4" 1 277 65 — 110 125

517-0741 PP Viton PP pipe DN 10 1 278 60 165 — —

517-0742 PP EPDM PP pipe DN 10 1 278 60 165 — —

517-0751 PVDF Viton PVDF pipe DN 10 1 278 60 165 — —

517-0752 PVDF EPDM PVDF pipe DN 10 1 278 60 165 — —

517-0811 PVC Viton PVC tube/pipe DN20 3 764 60 675 — —

517-0812 PVC EPDM PVC tube/pipe DN20 3 764 60 675 — —

517-0823 1.4301 — 1.4571 pipe R 3/4" 3 355 87 — 150 160
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Dimensions in mm

3.3.1 Pressure gauge for pressure side pulsation damper 517 without separating 
diaphragm (option)

* Pressure gauges for plastic pulsation dampers are equipped with diaphragm pressure 
transducers.

517-0841 PP Viton PP pipe DN 20 3 655 60 565 — —

517-0842 PP EPDM PP pipe DN 20 3 655 60 565 — —

517-0851 PVDF Viton PVDF pipe DN 20 3 655 60 565 — —

517-0852 PVDF EPDM PVDF pipe DN 20 3 655 60 565 — —

517-0911 PVC Viton PVC tube/pipe DN20 5 841 70 750 — —

517-0912 PVC EPDM PVC tube/pipe DN20 5 841 70 750 — —

517-0923 1.4301 — 1.4571 pipe R 3/4" 5 345 100 — 170 190

517-0941 PP Viton PP pipe DN 20 5 700 70 608 — —

517-0942 PP EPDM PP pipe DN 20 5 700 70 608 — —

517-0951 PVDF Viton PVDF pipe DN 20 5 700 70 608 — —

517-0952 PVDF EPDM PVDF pipe DN 20 5 700 70 608 — —

517-1011 PVC Viton PVC flange DN 32 10 829 95 610 — —

517-1012 PVC EPDM PVC flange DN 32 10 829 95 610 — —

517-1024 1.4301 — 1.4571 flange DN 32 10 633 100 170 460

517-1041 PP Viton PP flange DN 32 10 829 95 605 — —

517-1042 PP EPDM PP flange DN 32 10 829 95 605 — —

517-1051 PVDF Viton PVDF flange DN 32 10 829 95 605 — —

517-1052 PVDF EPDM PVDF flange DN 32 10 829 95 610 — —

517-1124 1.4301 — 1.4571 flange DN 50 20 525 150 — 270 310

517-1141 PP Viton PP flange DN 50 20 1056 108 812 — —

517-1142 PP EPDM PP flange DN 50 20 1056 108 812 — —

517-1324 1.4301 — 1.4571 flange DN 65 20 525 150 — 254 310

517-1341 PP Viton PP flange DN 65 20 1056 108 812 — —

517-1342 PP EPDM PP flange DN 65 20 1056 108 812 — —

517-1424 1.4301 — 1.4571 flange DN 50 40 935 150 — 254 720

517-1441 PP Viton PP flange DN 50 40 896 166 662 — —

517-1442 PP EPDM PP flange DN 50 40 896 166 662 — —

Type
Materials Connections Vol. 

A B C D E
Body Gasket G (external) (l)

ca.105 ca.105

ca
. 2

20

    120~

   
 2

50~

Material Gaskets
Pressure 

rating

PVC* Viton PN 10

PVC* EPDM PN 10

1.4571 PTFE PN 16

1.4571 PTFE PN 40

PP* Viton PN 10

PP* EPDM PN 10

PVDF* Viton PN 10

PVDF* EPDM PN 10
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3.4 Accessories

3.4.1 Manual vacuum pump as suction aid

Accessories for suction side pulsation damper 516

3.4.2 Filling devices 

Accessories for pressure side pulsation damper 517 with separating diaphragm

 Filling device 523-030, -031, -032, -033 Adapter for filling valve 523-013

3.4.3 Counterflange sets

Accessories for pulsation damper 516 and 517 without separating diaphragm

Order No. Description

523-018 Suction aid (manual vacuum pump with tube and 3-way ball valve)

13
6

25

G 1/4’’ 

38

Vg8

Type Description

523-013
Adapter for filling valve (tyre valve) for pulsation damper up to 8 bar, for use in 
conjunction with filling device523-016, 523-017 or pressure gauge.

523-016
Compressed air filling device for pulsation damper made of plastic,
for an existing compressed air plant, control lever, pressure gauge and tube with filling 
valve, for use in conjunction with adapter 523-013.

523-017
Compressed air filling device for pulsation damper made of plastic,
with 6 litre compressed air cylinder, control lever, pressure gauge and tube with filling 
valve, for use in conjunction with adapter 523-013.

523-030
Filling device for pulsation damper made of plastic or stainless steel,
with pressure gauge, up to 25 bar, compressed air filled via G 1/4" connection

523-031
Filling device for pulsation damper made of stainless steel,
with pressure gauge, up to 60 bar, compressed air filled via G 1/4" connection

523-032
Filling device for pulsation damper made of stainless steel,
with pressure gauge, up to 160 bar, compressed air filled via G 1/4" connection

523-033
Filling device for pulsation damper made of stainless steel,
with pressure gauge, up to 250 bar, compressed air filled via G 1/4" connection

Type
Materials Nominal 

diameter
Note

Body Gaskets

529-62 PVC Viton DN 32 ————————

529-621 PVC EPDM DN 32 ————————

529-80 1.4571 soft PVC DN 32 Welding neck flange

529-93 PP Viton DN 32 ————————

529-931 PP EPDM DN 32 ————————

529-94 PVDF Viton DN 32 ————————

529-941 PVDF EPDM DN 32 ————————

529-95 PP Viton DN 50 ————————

529-951 PP EPDM DN 50 ————————

529-82 1.4571 soft PVC DN 50 Welding neck flange

529-443 PVC ——— DN 65 ————————

529-444 PP ——— DN 65 ————————

529-445 1.4571 ——— DN 65 ————————
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3.4.4 Aeration and drain valves

Accessories for suction side pulsation damper 516

3.4.5 Cross pieces

Accessories for pulsation damper 517, for use in piped installations.

 

DN8, DN10 and DN20 cross pieces DN32 and DN50 cross pieces

The choice of cross pieces listed in the table is limited to the cross pieces most frequently 
used. Other cross pieces are available on request. 

The pulsation damper is attached to connection D1.

*) use the DN8 reducing piece supplied.

**) at T= 20°C

Type Description Connections
Materials

Body Gaskets

523-020 Aeration and drain valve DN 10 PVC Viton

523-021 Aeration and drain valve DN 10 PVC EPDM

523-022 Aeration and drain valve DN 10 PP Viton

523-023 Aeration and drain valve DN 10 PVC EPDM

523-024 Aeration and drain valve DN 10 PVDF Viton

ca. 165

DN 10DN 10

L1

L2

L3

D1

L3

L2

L1

D3

D2

D4

D1

D3

D2

D4

L4

L4

Type Material
PN **)
(bar)

D1 D2 D3 D4 L1 L2 L3
appro
x. L4

523-6001 PVC 10 DN20 (G11/4") DN8 *) (G5/8) DN8 (G5/8) DN10 (G3/4") 55 73 73 77

523-6002 PVC 10 DN20 (G11/4") DN20 (G11/4") DN20 (G11/4") DN10 (G3/4") 55 55 55 77

523-6003 PP 10 DN20 (G11/4") DN20 (G11/4") DN20 (G11/4") DN10 (G3/4") 62 62 55 77

523-6004 PP 10 DN20 (G11/4") DN10 (G3/4") DN10 (G3/4") DN10 (G3/4") 62 62 61 55

523-6005 PVDF 10 DN20 (G11/4") DN10 (G3/4") DN10 (G3/4") DN10 (G3/4") 62 62 55 55

523-6006 PVDF 10 DN20 (G11/4") DN20 (G11/4") DN20 (G11/4") DN10 (G3/4") 62 62 61 55

523-6007 PVC 10 Flange DN32 Flange DN32 Flange DN32 DN20 (G11/4") 85 85 125 83

523-6008 PVC 10 Flange DN50 Flange DN50 Flange DN50 DN20 (G11/4") 113 113 115 139

523-6063 PVC 10 DN4 (G5/8") DN4 (G5/8") DN4 (G5/8") DN10 (G3/4") 66 73 73 77

523-6064 PP 10 DN4 (G5/8") DN4 (G5/8") DN4 (G5/8") DN10 (G3/4") 73 66 45 53
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4 Installation

4.1 Transport and Storage
• Transport the unit carefully. Never throw it!

• Store in a cool, dry location.

4.2 Unpacking
• Do not allow foreign bodies to get inside the unit during unpacking.

• Check the delivery to ensure that no parts are missing.

• Assemble as soon as possible following unpacking.

4.3 Typical installations

4.3.1 Suction/pressure side pulsation damper without separating diaphragm

Suction side

1 Dosing tank

2 Agitator

3 Suction aid vacuum pump or aeration valve

4 Suction side pulsation damper without separating diaphragm (516)

5 Drain valve

6 Dosing pump

Pressure side

7 Overflow valve

8 Drain valve

9 Pressure side pulsation damper without separating diaphragm (517)

10 Diaphragm pressure transducer

11 Pressure gauge

12 Cross piece

13 Pressure retention valve

14 Flowmeter

15 Injection unit

3

4

7

6

15

8

9

12

1

5

10

13

14

11

2
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4.3.2 Pressure side pulsation damper 517 with separating diaphragm

1 Dosing pump

2 Overflow valve

3 Cross piece

4 Pressure side pulsation damper (517) with separating diaphragm

5 Pressure gauge

6 Pressure retention valve

7 Flowmeter

8 Injection unit

4.4 Installation

Caution
Pulsation damper 516 must only be used as a suction side pulsation damper.
Pulsation damper 517 must only be used as a pressure side pulsation damper.

Observe the correct mounting position. For correct operation and to prevent the 
accumulation of dirt, install the pulsation damper vertically with the connection 
pointing downwards.

• Install the pulsation damper in the pressure line or suction line according to the 
specified installation method.

• Dosing lines must be free from strain.

• Pulsation dampers with a tube connection or very heavy pulsation dampers must 
be fixed separately using the fixing materials supplied.

To avoid flow deflection losses and frictional losses:

• Make sure the dosing lines are as straight as possible.

• Use dosing lines with the same nominal diameter as the pulsation damper.

Note
Mount suction side pulsation damper 516 as close as possible to the suction valve 
(intake) of the dosing pump.
Mount pressure side pulsation damper 517 as close as possible to the pressure 
valve (outlet) of the dosing pump.

2

4

5

3

1

876
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5 Commissioning

5.1 Pulsation dampers without separating diaphragm
• Check that all components of the dosing system are mounted and connected 

correctly.

• Deaerate the pulsation damper.

• Switch on the dosing system.

5.2 Pulsation dampers with separating diaphragm
• Check that all components of the dosing system are mounted and connected 

correctly. 

! Warning
Danger of explosion!
Do not introduce oxygen into a pulsation damper with separating diaphragm.
Use only compressed air or nitrogen.

Caution
Depressurise the pressure line before checking and adjusting the preload 
pressure.

• Check the preload pressure and adjust if necessary:

• Read the pressure at the pressure gauge, if present.

• If there is no pressure gauge, connect the filling device and read the pressure.

• Set the recommended preload pressure (0.8 x average operating pressure of the 
system).

• Switch on the dosing system.

6 Operation

6.1 Function
Pressure fluctuations in pipe networks often cause undue stress and damage, especially 
with rigid pipe work. Danger exists in particular where the pulsation frequency is close to the 
resonant frequency of the pipe network, in which case unforeseeable damage can occur.

Diaphragm and piston-diaphragm dosing pumps have a built-in tendency to experience 
pressure pulsations, which may need to be reduced by pulsation dampers.

As liquids are not compressible, a gas cushion (air or nitrogen) is used to store part of the 
dosing medium when the pressure rises and release it into the pipe network when the 
pressure falls again.

On the suction side of a dosing pump, the medium is often subject to high acceleration. If 
the acceleration is too great, the liquid column may break (due to cavitation). Suction 
side pulsation dampers ensure an even flow of the dosing medium, even under these 
conditions.

In the case of pulsation dampers without a separating diaphragm, the dosing medium 
is in direct contact with the air cushion. At start-up, the cushion is compressed by the 
pressure of the dosing medium. Over time, the air dissolves in the dosing medium, so that 
the pulsation damper has to be deaerated on a regular basis.

In the case of pulsation dampers with a separating diaphragm, the air or nitrogen 
cushion is separated from the dosing medium by an elastic diaphragm. As a result the 
cushion cannot dissolve in the dosing medium. Furthermore the cushion can be 
preloaded, making it also suitable for high pressures.
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6.2 Unit description

6.2.1 Suction side pulsation damper 516

1 Suction aid (manual pump)

2 Aeration valve

3 Connection for aeration valve

4 Calibration scale (only on versions in transparent PVC)

5 Body

6 Connections for dosing medium

7 Connection for aeration valve

8 Drain valve

6.2.2 Pressure side pulsation damper 517 without separating diaphragm

1 Body

2 Connection for aeration valve

3 Connection for dosing medium

4 Pressure gauge

5 Pressure gauge or diaphragm pressure transducer

6 Aeration valve

1 2

3

4

8

7

6

5

2

3

1

4

5

6
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6.2.3 Pressure side pulsation damper 517 with separating diaphragm

1 Filling device with pressure gauge

2 Connection for filling device

3 Body

4 Connection for dosing medium

6.3 Operation

Note
Before the system is put into operation, the preload pressure must be adjusted 
according to the system pressure.
Recommended preload pressure  = 0.8 x average operating pressure of the system. 
All further settings must be carried out on the plant components. 

6.4 Possible faults

3

4

1

2

Fault Cause Remedy

Pulsation damping 
effect too small or 
diminishing. 

For pulsation dampers without separating 
diaphragm: The air cushion has been absorbed by 
the dosing medium.

Deaerate the pulsation 
damper.

For pulsation dampers with separating diaphragm: 
Preload pressure is too high or too low.

Set the correct preload 
pressure.

After start-up, the 
pulsation damper 
does not produce the 
desired effect.

Pulsation damper is the wrong size.
Use a pulsation 
damper of the correct 
size.

For pulsation dampers with separating diaphragm: 
Preload pressure is too high or too low.

Set the correct preload 
pressure.
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7 Maintenance

! Warning
The whole system must be turned off before carrying out any cleaning or 
maintenance work.
Observe the safety precautions for the dosing medium used. Use safety gear where 
appropriate.

7.1 Aeration - only for pulsation dampers without separating diaphragm
If the damping effect has diminished, the pulsation damper must be deaerated:

1. Switch off the dosing system.

2. Place a basin under the drain valve.

3. Open the aeration valve and the drain valve.

4. Wait until the dosing medium has flowed out of the pulsation damper.

5. Close the aeration valve and the drain valve.

6. Switch on the dosing system.

7.2 Setting the preload pressure - only for pulsation dampers with a 
separating diaphragm

! Warning
Danger of explosion!
Do not introduce oxygen into a pulsation damper with a separating diaphragm.
Use only compressed air or nitrogen.

Caution
Depressurise the pressure line before checking and adjusting the preload 
pressure.

Note
Recommended preload pressure: 0.8 x average operating pressure of the system.

7.2.1 Checking interval

Check the preload pressure and readjust it if necessary:

• one week after initial commissioning

• every three months

7.2.2 Setting the preload pressure

1. Switch off the dosing system.

2. Close the shut-off valves (if present) before and after the pulsation damper.

3. Depressurise the pressure line.

4. Connect the filling device.

5. Read the pressure at the pressure gauge.

6. Fill the pulsation damper with compressed air or nitrogen (or reduce the pressure) 
until the correct preload pressure (0.8 x average operating pressure of the system) is 
reached.

7. Remove the filling device.

8. Open the shut-off valves (if present) before and after the pulsation damper.

9. Switch on the dosing system.
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7.3 Changing the separating diaphragm - only for pulsation dampers 
with a separating diaphragm

Pulsation damper (cross-section)

1 Aeration valve connection

2 Securing ring

3 Cover

3a Cover recess

4 Diaphragm

4a Diaphragm edge

5 Body

6 Double nipple

7 Recess

Note
To change the diaphragm you need a manual press. If this is not available, the 
diaphragm must be changed in the factory.

To change the diaphragm:

1. Switch off the dosing system.

2. Close the shut-off valves (if present) before and after the pulsation damper.

3. Depressurise the pressure line.

4. Depressurise the pulsation damper and open the aeration valve (1).

5. Detach the pulsation damper from the pressure line.

6. Unscrew the double nipple (6) from the body (5).

2 3 5 5 6

2 3 4 5 6

7

3a 4a

1

1
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Removing the diaphragm

1. Place the pulsation damper (5) upright (see diagram I), and press on the cover with a 
hollow object (A) such as a pipe (using a manual press) until the diaphragm is pushed 
down by approx. 5mm..

2. Remove the securing ring (2).

3. Turn the pulsation damper through 180° and place it with the body (5) standing on a 
pipe (B) as shown in diagram  II.

Note
The inner edge of the body and the cover (2) must be unobstructed.

4. Using a mandrel (8) the same size as the hole in the bottom of the damper, carefully 
push out the diaphragm (4) and cover (3) assembly.

5. Lift the diaphragm (4) from the cover (3).

6. Clean the inside of the body (5).

Inserting the new diaphragm

1. Place the edge of the new diaphragm (4a) in the recess in the cover (3a).

2. Insert the assembly (cover and diaphragm) in the body (5), see diagram (note the 
direction: cover above, diaphragm below).

Note
To facilitate pressing, the interior of the damper or the diaphragm may be wetted, 
or greased if the dosing medium is grease-tolerant.

3. Place the body with cover and diaphragm under the press.

4. Using a hollow object (A) such as a pipe, press the cover assembly down as far as the 
recess (7).

5. Fit the securing ring (2).

6. Screw in the double nipple (6) with O-ring.

7. Re-install the pulsation damper in the pressure line.

8. Open the shut-off valves (if present) before and after the pulsation damper. 

A

2

3

4

5

F

B

5

4

3

2

180°

I F
II

8

4a
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9. Connect the filling device.

10. Read the pressure at the pressure gauge.

11. Fill the pulsation damper with compressed air or nitrogen until the correct preload 
pressure (0.8 x average operating pressure of the system) is reached.

Note
When filling the pulsation damper, increase the preload pressure slowly until the 
cover has reached the securing ring.

12. Switch on the dosing system.
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8 Spare Parts
Order No. For pulsation damper Materials Volume pmax

Replacement 
diaphragm

Type Body Diaphragm (l) (bar)

10.7714-01 517-2111 PVC Viton 0,07 10

10.7714-11 517-2112 PVC EPDM 0,07 10

10.7714-02 517-2121 1.4404 Viton 0,07 200

10.7714-12 517-2122 1.4404 EPDM 0,07 200

10.7714-04 517-2141 PP Viton 0,07 10

10.7714-14 517-2142 PP EPDM 0,07 10

10.7715-01 517-2211 PVC Viton 0,15 10

10.7715-11 517-2212 PVC EPDM 0,15 10

10.7715-02 517-2221 1.4404 Viton 0,15 180

10.7715-12 517-2222 1.4404 EPDM 0,15 180

10.7715-04 517-2241 PP Viton 0,15 10

10.7715-14 517-2242 PP EPDM 0,15 10

10.7715-25 517-2253 PVDF PTFE 0,15 20

10.7716-01 517-2311 PVC Viton 0,35 10

10.7716-11 517-2312 PVC EPDM 0,35 10

10.7716-02 517-2321 1.4404 Viton 0,35 130

10.7716-12 517-2322 1.4404 EPDM 0,35 130

10.7716-04 517-2341 PP Viton 0,35 10

10.7716-14 517-2342 PP EPDM 0,35 10

10.7716-25 517-2353 PVDF PTFE 0,3 20

10.7717-01 517-2411 PVC Viton 0,65 10

10.7717-11 517-2412 PVC EPDM 0,65 10

10.7717-02 517-2421 1.4404 Viton 0,65 50

10.7717-12 517-2422 1.4404 EPDM 0,65 50

10.7717-04 517-2441 PP Viton 0,65 10

10.7717-14 517-2442 PP EPDM 0,65 10

10.7717-25 517-2453 PVDF PTFE 0,7 20

10.7718-01 517-2511 PVC Viton 1,4 10

10.7718-11 517-2512 PVC EPDM 1,4 10

10.7718-02 517-2521 1.4404 Viton 1,4 40

10.7718-12 517-2522 1.4404 EPDM 1,4 40

10.7718-04 517-2541 PP Viton 1,4 10

10.7718-14 517-2542 PP EPDM 1,4 10

10.7718-25 517-2553 PVDF PTFE 1,4 20

10.7719-01 517-2611 PVC Viton 2,6 10

10.7719-11 517-2612 PVC EPDM 2,6 10

10.7719-02 517-2621 1.4404 Viton 2,6 30

10.7719-12 517-2622 1.4404 EPDM 2,6 30

10.7719-04 517-2641 PP Viton 2,6 10

10.7719-14 517-2642 PP EPDM 2,6 10

10.7719-25 517-2653 PVDF PTFE 2,6 20

10.7720-01 517-2711 PVC Viton 5,6 10

10.7720-11 517-2712 PVC EPDM 5,6 10

10.7720-02 517-2721 1.4404 Viton 5,6 40

10.7720-12 517-2722 1.4404 EPDM 5,6 40

10.7720-04 517-2741 PP Viton 5,6 10

10.7720-14 517-2742 PP EPDM 5,6 10

10.7720-25 517-2753 PVDF PTFE 5,6 20

10.7721-01 517-2811 PVC Viton 9,5 10

ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 985 of 2338



PD 516 / 517 gb

24 15.750049-V1.0

10.7721-11 517-2812 PVC EPDM 9,5 10

10.7721-02 517-2821
Stainless 

steel
Viton 9,5 30

10.7721-12 517-2822
Stainless 

steel
EPDM 9,5 30

10.7721-04 517-2841 PP Viton 9,5 10

10.7721-14 517-2842 PP EPDM 9,5 10

10.7721-25 517-2853 PVDF PTFE 9,5 20

ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 986 of 2338



Fairfield WRP Citric Dosing System

8.3  Grundfos 525 Pressure Loading Valve     

� Refer to the following pages:

______________________________________________________________________________________ 
Revision: A File: 01175-03-OM 

 34 

ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 987 of 2338



15.750045-V3.0

Pressure Loading Valve 525
Operation Manual

Read this manual completely and keep it!

No warranty in case of damages caused by incorrect operation.
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1 General

1.1 Introduction
This operation manual contains all the information required for starting up and handling 
the described pressure loading valves.

If you require further information or if any problems arise, which are not discussed in 
detail in this operation manual, contact ALLDOS directly for the information needed.

1.2 Using this Paper
The headings WARNING, CAUTION and NOTE have the following meaning:

! Warning
Danger of injuries and accidents!

Caution
Danger of incorrect operation or damage to the product!

Note
There is an exceptional feature.

1.3 Warranty
Warranty in accordance with our general terms of sale and delivery shall only be valid, if:

• the product is used according to the information within this paper,

• the product is not being opened or used improperly,

• maintenance and repair is implemented exclusively by authorized and qualified per-
sonnel,

• original spare parts are used for repairs.

The safety instructions specified in this document must be observed at all times!

2 Safety Instructions
The component has left the factory in a safe error-free state. In order to maintain this state 
and ensure safe operation, the user most observe the instructions and warning notes 
provided in this technical information.

If safe operation is no longer possible, the component must be shut down and secured 
against unintentional operation. This is the case:

• If the component is visibly damaged

• If the component no longer seems operational

• Following long periods of storage under unfavourable conditions

2.1 Application of the Product
The pressure loading valve described here is used to maintain the required 
counterpressure for the pump, if insufficient counterpressure is available in the system or 
open outflow is specified.

! Warning
Other applications are not intended and are not permitted. ALLDOS Eichler GmbH 
accept no responsibility for damages caused by unintended use.

2.2 Obligations of the Operating Authority
The operating authority of the plant is responsible for

• instructing the operation personnel

• arranging regular maintenance
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2.3 Averting Dangers

! Warning
When dosing dangerous media, observe the corresponding safety precautions! 

! Warning
Please observe the chemical resistance of dosing media with regard to materials.

! Warning
Wear protective gloves and glasses when executing work at the connections or 
lines!

! Warning
Only use the prescribed line types!
Repair only by authorized personnel!

3 General description

3.1 Function
The pressure loading valve keeps the pump's backpressure constant. The valve opens 
and the liquid is dosed, if the pressure exceeds the opening pressure adjusted at the 
valve.

3.2 Ambient and Operating Conditions

3.3 Admissible Media

Admissible Mediatemperaturer

! Warning
Pressure loading valves must not be used for abrasive or crystallizing media.

! Warning
Pressure loading valves are not absolutely tight. When dosing dangerous sub-
stances take appropriate protective measures!

Additional information with regard to the medium, medium temperature and operating 
pressure is available on request.

Admissible storage
temperature

20 °C to +50 °C

Admissible ambient
temperature

0 °C to +40 °C 

(at an installation height of up to 1000 m above sea level)

Admissible humidity rel. humidity: 70% at 40 °C, 90% at 35 °C

Pressure range

Material until 10 bar

1.4571 -10 °C to 40 °C

PVC 0 °C to 40 °C

PP 0 °C to 40 °C

PVDF -10 °C to 40 °C *
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4 Technical Data

4.1 Pressure Loading Valves DN 4 and DN 8

Order No. Nominal 
width

Pressure 
release

Valve 
body Gasket Hose type Pipe Connection Image

525-0565 4 3 PP Viton PE-SL4/6 G 5/8" 1

525-0565.1 4 3 PP EPDM PE-SL4/6 G 5/8" 1

525-0566.1 4 3 PVDF PTFE RO4/6" G 5/8" 2

525-0567
4 
8

3 PVC Viton
PE-SL4/6 
PVC-SL6/12

RO10/12" G 5/8" 1

525-0567.1
4 
8

3 PVC EPDM
PE-SL4/6
PVC-SL6/12

RO10/12" G 5/8" 1

525-0567.2
4
8

3 PVC PTFE
PE-SL4/6
PVC-SL6/12

RO10/12" G 5/8" 1

525-0570 4 3 1.4571 RO4/6" G 1/4" 5

525-0573 4 3 PP EPDM PE-SL5/8 G 5/8" 1

525-0600 4 3 1.4571 RO4/6" G 1/4" 4

525-0608 4 3 PTFE Viton GL 18" -

525-3173
4
8 3 PP Viton

PE-SL4/6
PE-SL6/9
PE-SL9/12

G 5/8" 1

525-3173.1
4 
8 3 PP EPDM

PE-SL4/6
PE-SL6/9
PE-SL9/12

G 5/8" 1

525-3174

4
8

3 PVC Viton

PE-SL4/6
PE-SL6/9
PE-SL9/12
PVC-SL6/12

RO10/12" G 5/8" 1

525-3174.1
4
8 3 PVC EPDM

PE-SL4/6
PE-SL6/9
PE-SL9/12

RO10/12" G 5/8" 1

525-0563 8 3 PP EPDM PE-SL9/12 G 5/8" 1

525-0568 8 3 PP Viton RO12/16" G 5/8" 3

525-0568.1 8 3 PP EPDM RO12/16" G 5/8" 3

525-0569.1 8 3 PVDF PTFE RO12/16" G 5/8" 3

525-0571 8 3 1.4571 RO1/4" G 1/4" 6

525-1565.1 8 3 PP EPDM PVC-SL6/12 G 5/8" 1

525-3177 8 3 PVDF PTFE PE-SL6/9 G 5/8" 1

Drilling scheme for Images 1-4

Image 1
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Image 2

Image 3

Image 4

Drilling scheme for Images 5 and 6

Image 5

Image 6

ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 994 of 2338



DHV 525 en

8 15.750045-V3.0

4.2 Pressure Loading Valves DN 20

Order No. Nominal 
width

Pressure 
release

Valve 
body Gasket L Hose type Pipe Connection Image

525-1113 20 3 PVC Viton 149 PVC-SL13/20 RO20/25 G 11/4" 7

525-1113.01 20 3 PVC Viton 149 PVC-SL19/27 G 11/4" 8

525-1113.1 20 3 PVC EPDM 149 PVC-SL13/20 RO20/25 G 11/4" 7

525-1113.11 20 3 PVC EPDM 149 PVC-SL19/27 G 11/4" 8

525-1113.21 20 3 PVC PTFE 149 PVC-SL19/27 G 11/4" 8

525-1163 20 3 PP Viton 152,5 RO20/25 G 11/4" 7

525-1163.01 20 3 PP Viton 152,5 PVC-SL19/27 G 11/4" 8

525-1163.1 20 3 PP EPDM 152,5 RO20/25 G 11/4" 7

525-1163.11 20 3 PP EPDM 152,5 PVC-SL19/27 G 11/4" 8

525-1183.1 20 3 PVDF PTFE 145,5 RO20/25 G 11/4" 7

525-2133 20 3 1.4571 - G3/4 10

525-4113 20 3 PVC Viton 149 3/4" NPT 9

Drilling scheme

Image 7

B A
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Image 8

Image 9

Image 10

B A

AB
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4.3 Pressure Loading Valves DN 32

* With insertion section for pipe 32/40 in PP and also in PVDF

Order No. Nominal 
width

Pressure 
release

Valve 
body Gasket L Pipe Connection Image

525-1173 32 3 PP Viton 229 RO32/40" flange DN32 12

525-1173.01 32 3 PP Viton 205 RO32/40" G 2" 13

525-1173.1 32 3 PP EPDM 229 flange DN32 12

525-1173.11 32 3 PP EPDM 205 RO32/40" G 2" 13

525-1223 32 3 PVC Viton 205 RO32/40" G 2" 11

525-1223.1 32 3 PVC EPDM 205 RO32/40" G 2" 11

525-1243 32 3 PVC Viton 229 flange DN32 12

525-1243.1 32 3 PVC EPDM 229 flange DN32 12

525-2233 32 3 1.4571 - G 11/4" 14

525-2243 32 3 1.4571 PVC ? flange DN32/G 11/4" 15

525-2403 32 3 PVDF PTFE 229 RO32/40" flange DN32 12

Drilling scheme

Image 11

B A
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Image 12

Image 13

Image 14

AB

AB

B A

129
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4.4 Pressure Loading Valves DN 50 and DN 65

Image 15

AB

Order No. Nominal 
width

Pressure 
release Valve body Gasket L Connection Image

525-2363 50 2,2 PP Viton 264 flange DN50 17

525-0610 65 1,5 PVC Viton 266 flange DN65 17

525-0611 65 1,5 PVC EPDM 266 flange DN65 17

525-0612 65 1,5 PP Viton 326 flange DN65 17

525-0613 65 1,5 1.4571
PVC-
WEICH

- flange DN65 16

Drilling scheme for Image 16
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5 Installation

! Warning
The installation must only be carried out by authorized specialists!

! Warning
When dosing dangerous media, always refer to the corresponding safety data 
sheets! 

! Warning
Wear protective gloves and glasses when executing work at the connections or 
lines!

Image 16

Image 17

L

AB
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5.1 Picture of optimal installation:

5.2 Connections
The pressure loading valves have an input (A) and an output on the pressure side (B). 
They are installed in the pressure line. 

Pressure loading valves DN4 and DN8 can also be mounted directly on the pressure 
valve for the dosing pump with an optional adapter (D) (for the adapter for pump 
installation, see section ’spare parts and accessories’).

! Warning
During installation, observe the flow direction of the dosing line. (Direction arrow 
on valve housing)

Caution
When using a pressure loading valve in conjunction with a pulsation damper, the 
pressure loading valve must be installed after the pulsation damper.

Note
It is recommended that the pressure loading valve is installed directly in front of 
the addition point in the dosing line. 
For direct pump installation, the line connected to the injection unit should be as 
short as possible.

1 Dosing tank 

2 Electric agitator 

3 Extraction device 

4 Suction pulsation damper 

5 Dosing pump

6 Overflow valve 

7 Pressure loading valve 

8 Pulsation damper 

9 Measuring glass

10 Injection unit

1

2

3

4 5

6

7

9

10

8
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.

For line installation

1. Connect the pressure line from the dosing head to the input (A). 

2. Connect the outgoing pressure line to the output on the pressure side (B).

For installation directly on the pump

1. Remove connection from the input (A).

2. Screw the adapter (D) for pump installation onto the input (A) and onto the pressure 
valve for the pump.

3. Connect the outgoing pressure line to the output on the pressure side (B).

! Warning
Danger of injuries! Never operate the pump if the line is not correctly connected to 
the pressure loading valve.

4. After 48 operating hours, tighten the screws on the upper part of the valve. 
Max. torque: :

6 Setting of Opening Pressure

6.1 General
The opening pressure can only be set if a manometer is installed in the system between 
the pump and the pressure loading valve.

! Warning
Settings on the pressure loading valve must only be carried out by authorized spe-
cialists!

The opening pressure of the pressure loading valve is set in the factory to the value spec-
ified in the technical data. The opening pressure during operation depends on various fac-
tors, e.g. the flow, the stroke frequency of the pump, or the back-pressure. If an exact 
setting is required, the pressure loading valve must be adapted to the local conditions.

The opening pressure must only be set to values below the maximum permissible opera-
ting pressure.

A

B

D

DN4
2Nm

DN8

DN20 5Nm
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! Warning
Danger of injury! Never set the opening pressure higher than the maximum permis-
sible operating pressure of the dosing system and dosing pump. 

! Warning
When dosing dangerous media, always refer to the corresponding safety data 
sheets! Wear protective clothing (goggles, gloves) when working on the connec-
tions and lines!

Caution
The pressure loading valve does not function as a shut-off valve. Therefore, the 
adjusting screw must not be tightened too far.

6.2 Setting Instructions for Opening Pressure

7 Possible Faults

Proceed as follows if the factory-set pressure is to be changed:

With the pump running:

1. Remove the cap from the top part of the pressure loading valve.

2. Read the current opening pressure on the manometer.

3. For DN4 and DN8 use a hexagon wrench, 
for DN20 - DN65 use a pair of needle-nose pliers:

• in the clockwise direction to increase the pressure 

• in the counterclockwise direction to reduce the pressure 
until the desired opening pressure is set.

4. Attach the cap again.

Fault Cause Elimination
pressure loading 
valve set incorrectly 
(too low)

Set pressure loading 
valve to a higher 
opening pressure

Diaphragm faulty Replace diaphragm

Contamination Clean pressure 
loading valve 

pressure loading 
valve produces 
no backpressure
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8 Maintenance

! Warning
When dosing dangerous media, always refer to the corresponding safety data 
sheets!
Wear protective clothing (goggles, gloves) when working on the connections and 
lines!
Maintenance must only be carried out by authorized specialists!

8.1 Intervals for Cleaning and Maintenance
• at least every 12 months or after 8000 operating hours or

• should faults occur.

Clean the pressure loading valve, and replace the diaphragm and O-rings if necessary.

Spare parts-> see section ’spare parts and accessories’

8.2 Replacing the Diaphragm
1. Shut down the dosing system.

2. Make it impossible for a return flow or overpressure to occur.

3. Loosen the 4 screws on the top part of the pressure loading valve.

4. Remove top part of pressure loading valve.

5. Remove the diaphragm.

6. Insert new diaphragm.

7. Return top part of pressure loading valve and tighten screws diagonally. 
Max. torque: :

8. Start up the dosing system again.

9. Tighten the screws on the top part of the pressure loading valve again after 48 hours 
of operation. 
Max. torque: :

9 Spare Parts and Accessories

9.1 Adapter for installation directly on the pump

* not suitable for pumps with Plus3 System

DN4
2Nm

DN8

DN20 5Nm

DN4
2Nm

DN8

DN20 5Nm

Order No.
Nominal 

width Material
Connection 

(pump-valve)

529-057 DN 4 PVC 3/8“ an 5/8“

529-058 DN 4 1.4571 3/8“ an 1/4“

529-062 DN 4 PP 3/8“ an 5/8“

529-064 DN 4 PVDF 3/8“ an 5/8“

529-059 DN 8 1.4571 5/8“ an 1/4“

529-061 DN 8 PVC 5/8“ an 5/8“

529-063 DN 8 PP 5/8“ an 5/8“

529-065 DN 8 PVDF 5/8“ an 5/8“
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9.2 Set of counter flanges for Pressure Loading Valves DN 32 and DN 65

9.3 Spare Parts for Pressure Loading Valves
Spare parts - Order No.

Order No.
Nominal 

width Material Description

529-412 DN 32 V4A

Consisting of lapped flange, headed bush, screws, 
collars and nuts

529-417 DN 32 PVC

529-420 DN 32 PVDF

529-443 DN 65 PVC

529-444 DN 65 PP

529-421 DN 32 PP
Consisting of welding neck flange, flat gasket, 

screws, collars and nuts

529-445 DN 65 V4A
Consisting of welding neck flange, screws, collars 

and nuts

Pressure 
loading valve

Nominal 
width Diaphragm O-rings Amount

Pressure 
springr Adjusting screw

525-0565 4 10.6243-401 52.105-2 2 10.6247 10.6490-400

525-0565.1 4 10.6243-401 52.105-1 2 10.6247 10.6490-400

525-0566.1 4 10.6243-401 52.344 2 10.6247 10.6490-400

525-0567 4 10.6243-401 52.105-2 2 10.6247 10.6490-400

525-0567.1 4 10.6243-401 52.105-1 2 10.6247 10.6490-400

525-0567.2 4 10.6243-401 52.344 2 10.6247 10.6490-400

525-0570 4 10.6243-401 - - 10.6251 10.6490-400

525-0573 4 10.6243-401 52.105-1 2 10.6247 10.6490-400

525-0600 4 10.6243-401 - 2 10.6247 10.6490-401

525-0608 4 10.6243-401 52.183 2 10.6247 10.6490-401

525-3173 4 10.6243-401 52.105-2 2 10.6247 10.6490-400

525-3173.1 4 10.6243-401 52.105-1 2 10.6247 10.6490-400

525-3174 4 10.6243-401 52.150-2 2 10.6247 10.6490-400

525-3174.1 4 10.6243-401 52.105-1 2 10.6247 10.6490-400

525-0563 4 10.6243-401 52.105-1 2 10.6247 10.6490-400

525-0568 8 10.6243-401 52.105-2 2 10.6247 10.6490-400

525-0569.1 8 10.6243-401 52.344 2 10.6247 10.6490-400

525-0571 8 10.6243-401 - - 10.6251 10.6490-400

525-1565.1 8 10.6243-401 52.105-1 2 10.6251 10.6490-400

525-3177 8 10.6243-401 52.344 2 10.6251 10.6490-400

525-0568.1 10 10.6243-401 52.105-1 2 10.2663 10.6490-400

525-1113 20 10.6243-402 52.141 2 10.6251 10.2617-41

525-1113.01 20 10.6243-402 52.141 2 10.6251 10.2617-41

525-1113.1 20 10.6243-402 52.141-1 2 10.6251 10.2617-41

525-1113.11 20 10.6243-402 52.141-1 2 10.6251 10.2617-41

525-1113.21 20 10.6243-402 52.141-2 2 10.6251 10.2617-41

525-1163 20 10.6243-402 52.141 2 10.6251 10.2617-41

525-1163.01 20 10.6243-402 52.141 2 10.6251 10.2617-41

525-1163.1 20 10.6243-402 52.141-1 2 10.6251 10.2617-41

525-1163.11 20 10.6243-402 52.141-1 2 10.6251 10.2617-41

525-1183.1 20 10.6243-402 52.141-2 2 10.6251 10.2617-41

525-2133 20 10.6243-402 - - 10.6251 10.2617-41

525-4113 20 10.6243-402 52.141 2 10.6251 10.2617-41

525-1173 32 10.6243-403 52.202 2 10.2663 10.2664-41

525-1173.01 32 10.6243-402 52.202 2 10.2663 10.2664-41

525-1173.1 32 10.6243-402 52.261 2 10.2663 10.2664-41
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525-1173.11 32 10.6243-402 52.261 2 10.2663 10.2664-41

525-1223 32 10.6243-402 52.154-2 2 10.2663 10.2664-41

525-1223.1 32 10.6243-402 52.393 2 10.2663 10.2664-41

525-1243 32 10.6243-402 52.202 2 10.2663 10.2664-41

525-1243.1 32 10.6243-402 52.261 2 10.2663 10.2664-41

525-2233 32 10.6243-402 - 1 10.2663 10.2664-41

525-2243 32 10.6243-402 - 1 10.2663 10.2664-41

525-2403 32 10.6243-402 52.422 2 10.2663 10.2664-41

525-0610 65 - 52.260 2 - -

525-0611 65 - 52.259 2 - -

525-0612 65 - 52.260 2 - -

525-0613 65 10.1572-41 54.020-4 1 10.3361 10.3349-402

Pressure 
loading valve

Nominal 
width Diaphragm O-rings Amount

Pressure 
springr Adjusting screw
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Pressure Relief Valve 525
Operation Manual

Read this manual completely and keep it!

No warranty in case of damages caused by incorrect operation.
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1 General

1.1 Introduction
This operation manual contains all the information required for starting up and handling 
the described pressure relief valves.

If you require further information or if any problems arise, which are not discussed in 
detail in this operation manual, contact ALLDOS directly for the information needed.

1.2 Using this Paper
The headings WARNING, CAUTION and NOTE have the following meaning:

! Warning
Danger of injuries and accidents!

Caution
Danger of incorrect operation or damage to the product!

Note
There is an exceptional feature.

1.3 Warranty
Warranty in accordance with our general terms of sale and delivery shall only be valid, if:

• the product is used according to the information within this paper,

• the product is not being opened or used improperly,

• maintenance and repair is implemented exclusively by authorized and qualified per-
sonnel,

• original spare parts are used for repairs.

The safety instructions specified in this document must be observed at all times!

2 Safety Instructions
The component has left the factory in a safe error-free state. In order to maintain this state 
and ensure safe operation, the user most observe the instructions and warning notes 
provided in this technical information.

If safe operation is no longer possible, the component must be shut down and secured 
against unintentional operation. This is the case:

• If the component is visibly damaged

• If the component no longer seems operational

• Following long periods of storage under unfavourable conditions

2.1 Application of the Product
The pressure relief valve described here is used to protect the dosing line system on the 
pressure side against an impermissibly high pressure build-up within the scope of the 
possible applications described here.

! Warning
Other applications are not intended and are not permitted. ALLDOS Eichler GmbH 
accept no responsibility for damages caused by unintended use.

2.2 Obligations of the Operating Authority
The operating authority of the plant is responsible for

• instructing the operation personnel

• arranging regular maintenance
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2.3 Averting Dangers

! Warning
When dosing dangerous media, observe the corresponding safety precautions! 

! Warning
Please observe the chemical resistance of dosing media with regard to materials.

! Warning
Wear protective gloves and glasses when executing work at the connections or 
lines!

! Warning
Only use the prescribed line types!
Repair only by authorized personnel!

3 General description

3.1 Function
The pressure relief valve protects the entire dosing line system on the pressure side 
against any impermissibly high pressure build-up.

If the pressure rises above the set opening pressure of the valve, the valve opens, and 
the dosing medium can flow back into the dosing tank.

3.2 Ambient and Operating Conditions

3.3 Admissible Media

Admissible Mediatemperaturer

! Warning
Pressure relief valves must not be used for abrasive or crystallizing media.

! Warning
Observe the freezing and boiling point of the dosing medium!

! Warning
When dosing dangerous media, always refer to the corresponding safety data 
sheets! 

Admissible storage
temperature

20 °C to +50 °C

Admissible ambient
temperature

0 °C to +40 °C 

(at an installation height of up to 1000 m above sea level)

Admissible humidity rel. humidity: 70% at 40 °C, 90% at 35 °C

Pressure range

Material until 10 bar until 16 bar

1.4571 -10 °C to 40 °C -10 °C to 40 °C

PVC 0 °C to 40 °C 0 °C to 20 °C

PP 0 °C to 40 °C -

PVDF -10 °C to 40 °C * -10 °C to 20 °C
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! Warning
The resistance of the parts that come into contact with the media depends on the 
media, media temperature and operating pressure.

Additional information with regard to the medium, medium temperature and operating 
pressure is available on request.

4 Technical Data

4.1 Pressure Relief Valves DN 4 and DN 8

Order No. Nominal 
width

Pressure 
release Valve body Gasket Hose type Pipe Connection Image

525-0579.1 4 10 PVC EPDM PVC-SL4/6 G 3/8" 1

525-0580.1 4 10 PVDF PTFE RO4/6" G 5/8" 2

525-0581 4 10 1.4571 RO4/6" G 1/4" 4

525-0582 4 10 PP Viton PE-SL4/6 G 5/8" 1

525-0582.1 4 10 PP EPDM PE-SL4/6 G 5/8" 1

525-0585 4 10 PVC EPDM PVC-SL4/6 G 3/8" 1

525-0589 4 10 PP EPDM PE-SL5/8 G 5/8" 1

525-0583 8 10 PP Viton RO12/16" G 5/8" 3

525-0583.1 8 10 PP EPDM RO12/16" G 5/8" 3

525-0584
4
8

10 PVC Viton
PE-SL4/6
PVC-SL6/12

RO10/12" G 5/8" 1

525-0584.1
4
8

10 PVC EPDM
PE-SL4/6
PVC-SL6/12

RO10/12" G 5/8" 1

525-0584.2
4
8

10 PVC PTFE
PE-SL4/6
PVC-SL6/12

RO10/12" G 5/8" 1

525-0585.1 8 10 PVDF PTFE RO12/16" G 5/8" 3

525-0586 8 10 1.4571 RO1/4" G 1/4" 5

525-0587 8 10 PVC Viton PE-SL1/2" G 5/8" 1

525-0588 8 10 PP EPDM PE-SL9/12 G 5/8" 1

525-0590 8 10 1.4571 1/4" NPT 5

525-1582.1 8 10 PP EPDM PVC-SL6/12 G 5/8" 1

525-1584 8 16 PVC Viton PVC-SL6/12 RO10/12" G 5/8" 1

525-1584.1 8 16 PVC EPDM PVC-SL6/12 RO10/12" G 5/8" 1

525-1585.1 8 3 PVDF PTFE RO12/16" G 5/8" 3

525-1586 8 16 1.4571 PTFE RO1/4" G 1/4" 5

525-3175
4
8 10 PP Viton

PE-SL4/6
PE-SL6/9
PE-SL9/12

G 5/8" 1

525-3175.1
4
8 10 PP EPDM

PE-SL4/6
PE-SL6/9
PE-SL9/12

G 5/8" 1

525-3176
4
8 10 PVC Viton

PE-SL4/6
PE-SL6/9
PVC-SL6/12

RO10/12" G 5/8" 1

525-3176.1
4
8 10 PVC EPDM

PE-SL4/6
PE-SL6/9
PVC-SL6/12

RO10/12" G 5/8" 1

525-3178 8 10 PVDF PTFE PE-SL6/9 1
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Drilling scheme for Images 1,2,3

Image 1

4,5 78
96

A

B

C

Image 2 Image 3

A

B

C 140

A

B

C
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4.2 Pressure Relief Valves DN20

Image 4

Image 5

A

B

C

A

B

C

Order No. Nominal 
width

Pressure 
release Valve body Gasket L Hose type Pipe Connection Image

525-3023.1 20 10 PVC EPDM 204 PVC-SL13/20 RO20/25 G 11/4" 7

525-3023.4 20 4 PVC Viton 204 PVC-SL13/20 RO20/25 G 11/4" 7

525-3023.401 20 4 PVC Viton 204 PVC-SL19/27 - G 11/4" 8

525-3023.411 20 4 PVC EPDM 204 PVC-SL19/27 - G 11/4" 8

525-3073 20 10 1.4571 - ca. 89 - - G3/4 6

525-3073.4 20 4 1.4571 - ca. 89 - - G3/4 6

525-3103.1 20 10 PVDF PTFE 198,5 - RO20/25 G 11/4" 7

525-3153 20 10 PP Viton 205,5 - RO20/25 G 11/4" 7

525-3153.1 20 10 PPH EPDM 205,5 - RO20/25 G 11/4" 7

525-3153.401 20 4 PP Viton 204 PVC-SL19/27 - G 11/4" 8

525-3153.41 20 4 PP EPDM 205,5 - RO20/25 G 11/4" 7

525-3153.411 20 4 PP EPDM 204 PVC-SL19/27 - G 11/4" 8

Drilling scheme
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Image 6

Image 7

A

C

B

L

A

B

C

L
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4.3 Pressure Relief Valves DN32

Image 8

L

Öffnungsdruck
Opening pressure
Pression de service

4 bar

10 bar

B

A

C

Order No. Nominal 
width

Pressure 
release Valve body L Gasket Pipe Connection Image

525-3043 32 10 PVC 283 Viton RO32/40" G 2" 11

525-3043.1 32 10 PVC 283 EPDM RO32/40" G 2" 11

525-3043.401 32 4 PVC 283 Viton RO32/40" G 2" 12

525-3043.411 32 4 PVC 283 EPDM RO32/40" G 2" 12

525-3045.401 32 4 PP 283 Viton RO32/40" G 2" 12

525-3045.411 32 4 PP 283 EPDM RO32/40" G 2" 12

525-3053 32 10 PVC 307 Viton flange DN32 10

525-3053.1 32 10 PVC 307 EPDM flange DN32 10

525-3083 32 10 1.4571 185 G 11/4" 9

525-3083.4 32 4 1.4571 185 G3/4 9

525-3163 32 10 PPH 343 Viton flange DN32 10

525-3163.1 32 10 PPH 343 EPDM flange DN32 10
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Drilling scheme

Image 9

8.4

10
5

A

B

C
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Image 10

Image 11

C

A

B

L

A

B

C

L
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4.4 Pressure Relief Valves DN50 - DN65

Image12

The standard insertion section is PP; for 525-3045.401 and 525-3045.411 a PVC 
insertion section is added.

Öffnungsdruck
Opening pressure
Pression de service

4 bar

10 bar

L

B

C

A

C

Order No. Nominal 
width

Pressure 
release Valve body Gasket L Connection Image

525-3143 50 1,5 PPH Viton 264 flange DN50 14

525-0614 65 3,00 PVC Viton 266 flange DN65 14

525-0615 65 3,00 PVC EPDM 266 flange DN65 14

525-0616 50 3,00 PP Viton 326 flange DN65 14

525-0617 65 4,00 1.4571 PVC soft 394 flange DN65 13

Drilling scheme for image 13
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5 Installation

! Warning
The installation must only be carried out by authorized specialists!

! Warning
When dosing dangerous media, always refer to the corresponding safety data 
sheets! 

! Warning
Wear protective gloves and glasses when executing work at the connections or 
lines!

Image 13

Image 14

A

B

C

L

A B

C

L
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5.1 Picture of optimal installation:

5.2 Connections

5.2.1 Pressure Relief Valves DN4 and DN 8

Pressure relief valves DN4 and DN 8 are designed as 3-way valves. They have an input 
(A), an output on the pressure side (B) and an unpressurised overflow output (C). The 
input and outputs are fitted with adapters for the desired connection (see section 
’technical data’).

The pressure relief valves can be installed in the line, or mounted directly on the pressure 
valve for the dosing pump with an optional adapter (D) (for the adapter for pump 
installation, see section ’spare parts and accessories’).

! Warning
During installation, observe the flow direction of the dosing line. (Direction arrow 
on valve housing)

1 Dosing tank 

2 Electric agitator 

3 Extraction device 

4 Suction pulsation damper 

5 Dosing pump

6 Pressure relief valve 

7 Pressure retention valve 

8 Pulsation damper 

9 Measuring glass

10 Injection unit

1

2

3

4 5

6

7

9

10

8
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For line installation

1. Connect the pressure line from the dosing head to the input (A). 

2. Connect the outgoing pressure line to the output on the pressure side (B).

3. Connect overflow line to overflow output (C) and direct the unpressurised flow to the 
tank or a suitable overflow.

For installation directly on the pump

1. Remove connection from the input (A).

2. Screw the adapter (D) for pump installation onto the input (A) and onto the pressure 
relief valve for the pump.

3. Connect the outgoing pressure line to the output on the pressure side (B).

4. Connect overflow line to overflow output (C) and direct the unpressurised flow to the 
tank or a suitable overflow.

! Warning
Danger of injuries! Never operate the pump if the line is not correctly connected to 
the pressure relief valve.

5. After 48 operating hours, tighten the screws on the upper part of the valve. 
Max. torque: :

5.2.2 Pressure Relief Valves DN 20- DN 65

Pressure relief valves DN20 and onwards are usually designed as bypass pressure relief 
valves with connected T-piece for installation in the dosing line. 

They have an input (A), an output on the pressure side (B) and an unpressurised overflow 
output (C). The input and outputs are fitted with adapters for the desired connection (see 
section ’spare parts and accessories’).

Note
The T-piece is not always supplied as standard. In addition, there are special versi-
ons in the form of 3-way valves similar to DN4 and DN8. 
Please always observe the drawings in section ’technical data’!

1. Install T-piece in the dosing line (pipe). 

2. Connect pressure relief valve to the T-piece outlet.

3. Connect overflow line as shown in the drawings and direct the unpressurised flow to 
the tank or a suitable overflow.

A

B

C

D

DN4
2Nm

DN8
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! Warning
During installation, observe the flow direction of the dosing line. (Direction arrow 
on valve housing)

! Warning
Danger of injuries! Never operate the pump if the line is not correctly connected to 
the pressure loading valve.

4. After 48 operating hours, tighten the screws on the upper part of the valve. 
Max. torque: :

6 Setting of Opening Pressure

6.1 General
The opening pressure can only be set if a manometer is installed in the system between 
the pump and the pressure relief valve.

! Warning
Settings on the pressure relief valve must only be carried out by authorized specia-
lists!

The opening pressure of the pressure relief valve is set in the factory to the value speci-
fied in the technical data. The opening pressure during operation depends on various fac-
tors, e.g. the flow, the stroke frequency of the pump, or the back-pressure. If an exact 
setting is required, the pressure loading valve must be adapted to the local conditions.

The opening pressure must only be set to values below the maximum permissible opera-
ting pressure.

! Warning
Danger of injury! Never set the opening pressure higher than the maximum permis-
sible operating pressure of the dosing system and dosing pump. 

! Warning
When dosing dangerous media, always refer to the corresponding safety data 
sheets!

! Warning
Wear protective gloves and glasses when executing work at the connections or 
lines!

DN20 5Nm
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6.2 Setting Instructions for Opening Pressure

7 Possible Faults

8 Maintenance

! Warning
When dosing dangerous media, always refer to the corresponding safety data 
sheets!

! Warning
Wear protective clothing (goggles, gloves) when working on the connections and 
lines!

! Warning
Maintenance must only be carried out by authorized specialists!

8.1 Intervals for Cleaning and Maintenance
• at least every 12 months or after 8000 operating hours or

• should faults occur.

Clean the pressure relief valve, and replace the diaphragm und O-rings if necessary.

Spare parts-> see section ’spare parts and accessories’

Proceed as follows if the factory-set pressure is to be changed:

With the pump running:

1. Remove the cap from the top part of the pressure relief valve.

2. Close the isolating valve after the pressure retention valve.

3. In the event of (audible) overflows of the dosing medium, read the 
current opening pressure on the pressure gauge.

4. Read the current opening pressure on the manometer.

5. For DN4 and DN8 use a hexagon wrench, 
for DN20 - DN65 use a pair of needle-nose pliers:

• in the clockwise direction to increase the pressure 

• in the counterclockwise direction to reduce the pressure 
until the desired opening pressure is set.

6. Open the isolating valve after the pressure retention valve.

7. Attach the cap again.

Error Cause Remedy 
Pressure relief valve set 
incorrectly (too low) 

Set pressure relief valve to a 
higher opening pressure 

Faulty diaphragm Replace diaphragm with a new 
one 

Pressure relief valve 
continuously releases 

Dirt Clean pressure relief valve 
Pressure relief valve does not 
release 

Pressure relief valve set 
incorrectly (too high) 

Set pressure relief valve to a 
lower opening pressure 
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8.2 Replacing the Diaphragm
1. Shut down the dosing system.

2. Make it impossible for a return flow or overpressure to occur.

3. Loosen the 4 screws on the top part of the pressure relief valve.

4. Remove top part of pressure relief valve.

5. Remove the diaphragm.

6. Insert new diaphragm.

7. Return top part of pressure relief valve and tighten screws diagonally. 
Max. torque: :

8. Start up the dosing system again.

9. Tighten the screws on the top part of the pressure relief valve again after 48 hours of 
operation. 
Max. torque: :

9 Spare Parts and Accessories

9.1 Adapter for installation directly on the pump

* not suitable for pumps with Plus3 System

9.2 Set of counter flanges for Pressure Relief Valves DN 32 and DN 65

DN4
2Nm

DN8

DN20 5Nm

DN4
2Nm

DN8

DN20 5Nm

Order No.
Nominal 

width Material
Connection 

(pump-valve)

529-057 4 PVC 3/8“ an 5/8“

529-058 4 1.4571 3/8“ an 1/4“

529-062 4 PP 3/8“ an 5/8“

529-064 4 PVDF 3/8“ an 5/8“

529-059 8 1.4571 5/8“ an 1/4“

529-061 8 PVC 5/8“ an 5/8“

529-063 8 PP 5/8“ an 5/8“

529-065 8 PVDF 5/8“ an 5/8“

Order No.
Nominal 

width Material Description

529-412 DN 32 V4A

Consisting of lapped flange, headed bush, screws, 
collars and nuts

529-417 DN 32 PVC

529-420 DN 32 PVDF

529-443 DN 65 PVC

529-444 DN 65 PP

529-421 DN 32 PP
Consisting of welding neck flange, flat gasket, 

screws, collars and nuts

529-445 DN 65 V4A
Consisting of welding neck flange, screws, collars 

and nuts
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9.3 Spare Parts for Pressure Loading Valves DN4 and DN8
Spare parts - Order No.

9.4 Spare Parts for Pressure Loading Valves DN20 - DN65
Spare parts - Order No.

Pressure relief 
valve

Nominal 
width Diaphragm O-Ringe Amount

Pressure 
spring Adjusting screw

525-0579.1 4 10.6243-401 52.298-1 2 10.6247 10.6490-400

525-0580.1 4 10.6243-401 52.344 3 10.6247 10.6490-400

525-0581 4 10.6243-401 - - 10.6247 10.6490-400

525-0582 4 10.6243-401 52.105-2 3 10.6247 10.6490-400

525-0582.1 4 10.6243-401 52.105-1 3 10.6247 10.6490-400

525-0585 4 10.6243-401 52.105-2 3 10.6247 10.6490-400

525-0589 4 10.6243-401 52.105-1 3 10.6247 10.6490-400

525-0583 8 10.6243-401 52.105-2 3 10.6247 10.6490-400

525-0583.1 8 10.6243-401 52.105-1 3 10.6247 10.6490-400

525-0584 8 10.6243-401 52.105-2 3 10.6247 10.6490-400

525-0584.1 8 10.6243-401 52.105-1 3 10.6247 10.6490-400

525-0584.2 8 10.6243-401 52.344 3 10.6247 10.6490-400

525-0585.1 8 10.6243-401 52.344 3 10.6247 10.6490-400

525-0586 8 10.6243-401 - - 10.6247 10.6490-400

525-0587 8 10.6243-401 52.105-2 3 10.6247 10.6490-400

525-0588 8 10.6243-401 52.105-1 3 10.6247 10.6490-400

525-0590 8 10.6243-401 - - 10.6247 10.6490-400

525-1582.1 8 10.6243-401 52.105-1 3 10.6247 10.6490-400

525-1584 8 10.6243-401 52.105-2 3 10.6247 10.6490-400

525-1584.1 8 10.6243-401 52.105-1 3 10.6247 10.6490-400

525-1585.1 8 10.6243-401 52.344 3 10.6247 10.6490-400

525-3175 8 10.6243-401 52.105-2 3 10.6247 10.6490-400

525-3175.1 8 10.6243-401 52.105-1 3 10.6247 10.6490-400

525-3176 8 10.6243-401 52.105-2 3 10.6247 10.6490-400

525-3176.1 8 10.6243-401 52.105-1 3 10.6247 10.6490-400

525-3178 8 10.6243-401 52.344 3 10.6247 10.6490-400

Pressure relief 
valve

Nominal 
width Diaphragm O-rings Amount

Pressure 
spring Adjusting screw

525-3023.1 20 10.6243-402 52.141-1 2 10.6251 10.2617-41

525-3023.4 20 10.6243-402 52.141 2 10.6251 10.2617-41

525-3023.401 20 10.6243-402 52.141 2 10.6251 10.2617-41

525-3023.411 20 10.6243-402 52.141-1 2 10.6251 10.2617-41

525-3073 20 10.6243-402 - - 10.6251 10.2617-41

525-3073.4 20 10.6243-402 - - 10.6251 10.2617-41

525-3103.1 20 10.6243-402 52.141-2 2 10.6251 10.2617-41

525-3153 20 10.6243-402 52.141 2 10.6251 10.2617-41

525-3153.1 20 10.6243-402 52.141-1 2 10.6251 10.2617-41

525-3153.401 20 10.6243-402 52.141 2 10.6251 10.2617-41

525-3153.41 20 10.6243-402 52.141-1 2 10.6251 10.2617-41

525-3153.411 20 10.6243-402 52.141-1 2 10.6251 10.2617-41

525-3043 32 10.6243-403 52.154-2 2 10.2663 10.2664-41

525-3043.1 32 10.6243-403 52.393 2 10.2663 10.2664-41

525-3043.401 32 10.6243-403 52.154-2 2 10.2663 10.2664-41

525-3043.411 32 10.6243-403 52.154-1 2 10.2663 10.2664-41

525-3045.401 32 10.6243-403 52.154-2 2 10.2663 10.2664-41

525-3045.411 32 10.6243-403 52.154-1 2 10.2663 10.2664-41

525-3053 32 10.6243-403 52.202 2 10.2663 10.2664-41
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525-3053.1 32 10.6243-403 52.261 2 10.2663 10.2664-41

525-3083 32 10.6243-403 - - 10.2663 10.2664-41

525-3083.4 32 10.6243-403 - - 10.2663 10.2664-41

525-3163 32 10.6243-403 52.202 2 10.2663 10.2664-41

525-3163.1 32 10.6243-403 52.261 2 10.2663 10.2664-41

525-3143 50 - 52.258 3 - -

525-0614 65 - 52.260 3 - -

525-0615 65 - 52.259 3 - -

525-0616 65 - 52.260 3 - -

525-0617 65 10.1572-41 - - 10.3361 10.3349-402

Pressure relief 
valve

Nominal 
width Diaphragm O-rings Amount

Pressure 
spring Adjusting screw
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Fairfield WRP Citric Dosing System

SECTION 9: TECHNICAL DATA SHEETS 

9.1  Grundfos 222-150 Dosing Pump      

� Refer to the following pages:

______________________________________________________________________________________ 
Revision: A File: 01175-03-OM 

 36 
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GRUNDFOS ALLDOS  
PRODUCT INFORMATION

DDI 222
The digital diaphragm dosing pump for difficult liquids
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DDI 222

The Highlights 

• Easy input and display of the dosing rate in l/h or gal/h with perfect 
calibration for optimum operating convenience and unparallelled levels of 
precision

• Smooth, nearly continuous dosing ensures a high  
process quality and optimal mixing of liquids

• For especially viscous liquids, there are 2 Slow Mode steps and special 
valve combinations

• Hotkey for easy query of the dosed quantity allowing optimal control of 
the consumption of chemicals

• Low energy costs thanks to the EC motor technology with maximum ef-
ficiency

• Pump excess pressure control by digital input of the maximum backpres-
sure allowed before the pump stops

• High process reliability thanks to the double diaphragm system

• Radical reduction in variants and spare parts:  
1 motor, 1 gearing and 2 dosing head sizes fit the complete pump series

• Adjustment range 1:800

• Various possibilities for individual customer applications, e.g. contact or 
analogue signal control, batch or timer dosing

• Analogue and digital interfaces without extra charge

DDI model 222-60 D 
display on the side

DDI model 222-60 D

with Flow Monitor  
for control of the dosing  
head pressure and the 

dosing flow

DDI model 222-60 D 
with Profibus DP

Double diaphragm system with diaphragm control 
for protection of the pump in case of diaphragm leakage

Standard: DDI model 222 with double diaphragm technology

• If there is a working diaphragm defect, the pump contin-
ues to dose with the robust protective diaphragm. 

Option: with diaphragm control

• For applications where the process must not be inter-
rupted in the event of a diaphragm leakage, a differential 
pressure sensor is optionally available. 

• In the event of a working diaphragm leakage, the sensor 
immediately sends out a signal, while the pump continues 
to dose with the protective diaphragm.

DIGITAL DOSING™
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DDI 222

Pump types
• Connections, cable and Euro plug included

• Strokes per minute: maximal 180 in normal operation or maximal 120 in Slow Mode 1 or  74 in Slow Mode 2

Normal operation Slow Mode step 1 Slow Mode step 2 V
stroke

DDI modelQ 
[l/h]

p
max 

[bar]
Q 

[USg/h]
p

max 

[psi]
Q 

[l/h]
p

max 
[bar]

Q 
[USg/h]

p
max 

[psi]
Q 

[l/h]
p

max 
[bar]

Q 
[USg/h]

p
max 

[psi]
[ml] 

(p = 3 bar)

60 10 15.87 145 40 10 10.58 145 24.7 10 6.53 145 6.63 222-60D

150 4 39.68 58 100 4 26.46 58 62 4 16.40 58 13.9 222-150D

23
0

17
5

61.5
105
123
B3
B4

A3
A4

C1C4

H
2

H
3

172.5
207

(159) 16.5
Ø79.77

D1

A5

Version for high-viscosity liquids (HV)

DDI models A3 A4 B3 B4 C1 C4 D1 H2 H3 C1 C4 D1 H2 H3

222-60D 272 326 137 – 58 26 G 5/8” 252 153 90 39 G 1 ¼” 246 143

222-150D 315 372 137 139 90 39 G 1 ¼” 265 179 90 39 G 1 ¼” 265 179

Drilling scheme

Measurements

All measurements in mm !

Measurements
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DDI 222

Technical data

Input of the dosing capacity
Digital – by regulation of the dosing stroke speed 
adjustment range: from 0.125% to 100% of the maximum dosing capacity

Connections

Material of connection DDI model 222-60D (DN 8) DDI model 222-150D (DN 20)

PVC PVC hose 6/12 (pressure side) 
PE hose 9/12 (suction side)    *) 
or PVC tube 10/12 
or PE hose/2” (USA)

PVC hose 13/20  
PVC tube 20/25 
PVC hose 19/27 
PVC tube 3/4” NPT (USA)

PP PE hose 9/12    *)  
PP tube 12/16

PP tube 20/25

PVDF PTFE hose 9/12  
PVDF tube 12/16

PVDF tube 20/25

Stainless steel Stainless steel tube R 1/4” 
1/4” NPT  (USA)

Stainless steel tube R 3/4” 
3/4” NPT  (USA)

Accuracy Dosing flow < ± 1.5%, linearity < ± 1.5 %

Noise level 65 ± 5 dB (A), tested according to DIN 45635-01-KL3

Max. suction height 6 m Water Column      for liquids with viscosity similar to water

Max. viscosity (HV version) 
at operating temperature

DDI model
222-60D 
222-150D

Normal operation
200 mPa s 
500 mPa s

Slow Mode 1
1000 mPa s 
800 mPa s

Slow Mode 2
2600 mPa s 
2000 mPa s

Max. admission pressure 2 bar on the suction side

Min. backpressure 1 bar (pressure difference with the suction side)

Max. temperature
• max. ambient and operating temperature + 40° C
• storage temperature - 10° C up to + 50° C

Max. relative air humidity up to 92 %, no condensation

Motor, motor voltage AC 110 – 240 V ±10%, 50/60 Hz, power consumption 50 W (including all sensors)

Material of enclosure
Pump and electronics, PPE/PS 20% glass-fiber reinforced  
Option: flame-proof enclosure

Protection IP 65

Weight
DDI model 222-60D        PVC, PP, PVDF: 5 kg  /  stainless steel: 7 kg 
DDI model 222-150D      PVC, PP, PVDF: 7.5 kg / stainless steel: 12 kg

(*)  max. backpressure 9 bars

Technical data

Dosing head and valve versions

Material of Dosing head options

Special valves Integrated control

Dosing 
head

Valve 
body

Gasket Valve 
seat

Valve 
ball

Spring- 
loaded 

pressure 
valve

Valve sets  
for viscous  
liquids (**) 

DN 20

Dia-
phragm 
control

Flow  
Monitor

(***)

Diaphragm 
control +  

Flow  
Monitor

PVC PVC Viton Viton Glass –
PVC (*) PVC EPDM EPDM Stainl. steel

PP PP Viton Viton Glass –
PP PP EPDM EPDM PTFE –

PVDF PVDF PTFE PTFE PTFE –
Stainl. steel Stainl. steel Viton Stainl. steel Stainl. steel

Stainl. steel Stainl. steel PTFE Stainl. steel Stainl. steel

(*)  Valve version for caustic soda NaOH
(**)  suction side: valve with steel ball,  pressure side: spring-loaded valve with steel ball
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DDI 222

Options: Profibus, display
Please indicate when ordering the pump:

•  Profibus: Profibus® DP-VO  incl. GSD file and address decoder document

•  Display: on the side or on the back of the pump

Display DDI 222

Options / Electronics

Inputs and outputs

Inputs and outputs Pre-adjustment With software adjustable to Technical data

In-
put

Contact signal - - Load < 12 V, 5 mA,  
min. pulse lenght: 10 ms, min. pause time: 25 ms

Current signal 0(4) - 20 mA - - Load < 22 Ohm

Remote On/Off NO NC Load < 12 V, 5 mA

Tank empty signal NO NC Load < 12 V, 5 mA

Flow Monitor - - -

Diaphragm leakage signal - - -

Out-
put

Current signal 0(4) - 20 mA - - Load < 350 Ohm

Error signal NO NC ohmic load  <  50 V DC / 75 V AC, 0.5 A

Stroke signal or  
empty pre-alert

NO
NC, 
empty pre-alert

Contact time 200 ms/stroke 
ohmic load  <  50 V DC / 75 V AC, 0.5 A

Electronic functions and electronic data

• Continuous operation: Start/Stop, function check, dosing head deaeration
• Memory function saves up to 65 000 pulses
• Two-step tank empty signal: Reed contact for empty signal/pre-alert
•  Flow Monitor, as an option
• Diaphragm leakage control, as an option
• Stroke signal (pre-adjusted) or pre-alert (adjustable)
• Code protection against unauthorized access

• Calibrating function (on-site operating conditions)
• Pressure limitation
• Dosing quantity counter, with reset to 0
• Tamper-proof service hours counter
• Remote On/Off
• Profibus DP interface, as an option

Operating modes Input / Display

Manual operation Input / Display of the dosing capacity in l/h or gal/h        with calibrating function

Contact signal control
for smooth dosing

Input / Display of the 
dosing capacity in ml/contact 

DDI model V
min

 (ml) V
max

 (ml)

222-60D 0.111 22.2

222-150D 0.278 55.5

Current signal control 0(4)-20 mA 
with manual weighting function

Display of dosing capacity in l/h or gal/h
(weighting function for the manual assignment of the volume flow in proportion to the 
current signal values (current input / current output)

Batch dosing (contact signal/manual) Input / Display of the dosing capacity in l/h or gal/h  (per batch)

Batch dosing with timer function > Input / Display of the dosing flow (1 ml to 9999 l) 
> Input / Display of the dosing capacity (l/h or gal/h)
> Input starting time of first batch:    t1 = 1 min. up to max. 999 h  
> Input starting time of subsequent batches:   t2 = 1 min. up to max. 999 h 

Slow Mode (longer suction stroke) 
for dosing viscous liquids

Two-step reduction of the suction speed and the maximal dosing capacity 
down to 66% (Slow Mode 1) or 41% (Slow Mode 2)
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DDI 222

1

2

3

4

5

6

7

9

10

8

13

11
12

Flow scheme of a complete dosing installation

Accessories and fittings
(see separate Data Booklet Accessories)

1 Dosing tank 502
2 Electric agitator 509
3 Extraction device 521
4 Suction pulsation damper 516
5 Dosing pump DDI
6 Pressure relief valve 525
7 Pressure loading valve 525
8 Pulsation damper 517
9 Calibration tube
10 Injection unit 522
11 Deaeration and  drain valve
12 Check back valve
13 Filter

Accessories for electronics and Profibus

Signal transmission cable including circular connector
Please indicate the cable length: 2 or 5 m

Order Number

Straight plug Angled plug

for input: control contact or 0/4-20 mA current input and remote On/Off, 4-wire cable 321-205 321-204

for output: empty pre-alert or individual stroke signal and error signal, 4-wire cable 321-206 321-286

for output: current signal, 5-wire cable 321-215 321-271

Accessories Profibus DP Order Number

T-splitter with M 12 connection technology        One needed for evey pump! 321-225

Terminating resistor M 12   
Necessary for every pump connected at the last position in the bus system!

321-224

Spare parts sets
• Gaskets for dosing head, 1 dosing diaphragm
• Complete valves for 222-60D (plastic version)
• Inner valve parts for stainless steel version 

and for 222-150D (plastic version)

Valve material Order number 

for DN 8 :  
body / seat / gasket / ball

without DLS with DLS

PVC / Viton / Viton / glass 553-1684-01 553-1684-10

PVC / EPDM / EPDM / stainl. steel 553-1684-02 553-1684-12

PP / Viton / Viton / glass 553-1686-01 553-1686-10

PP / EPDM / EPDM / PTFE 553-1686-02 553-1686-12

PVDF / PTFE / PTFE / PTFE 553-1687-05 553-1687-15

Stainl. steel / PTFE / PTFE / st. steel 553-1685-05 553-1685-15

for DN 20:  
valve seat / gasket / ball

without DLS with DLS

for PVC 
and PP: 

Viton / Viton / glass 553-1688-01 553-1688-10

EPDM / EPDM / st. steel 553-1688-02 553-1688-12

for PVDF: PTFE / PTFE / PTFE 553-1691-05 553-1691-15

for st. steel: PTFE / PTFE / st. steel 553-1689-05 553-1689-15

Console
Description Order No.

Wall console for DDI model 222,  
PP, with fastening material

539-029

Accessories / Spare parts
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DDI 222Diagrams

Capacity diagram

Viscosity diagram

222-6
0

 D

222-150
 D

222-150 D
Normal  
mode

222-
60 D
Normal 
mode 

222-60 D
Slow Mode 2

222-150 D
Slow Mode 2

222-150 D
Slow  

Mode 1

Viscosity 
[cP or mPa/s]

222-60 D
Slow Mode 1
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Fairfield WRP Citric Dosing System

9.2  Grundfos 517 Pulsation Dampener     

� Refer to the following pages:
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Pump accessories

48

Pulsation dampers

Pulsation dampers
The damper is particularly suitable for long discharge 
tubes and/or small-diameter lines.

Installed in the discharge tube, the damper optimises 
dosing accuracy and protects pump and discharge line 
against pressure surges.

Depending on the system pressure, the installation of a 
counter-pressure valve after the damper may be 
required to optimise its function.

A special pulsation damper is available for suction 
lines.

Setting the pressure
Set the pressure in the pulsation damper by means of 
compressed air. The pressure must be the system 
pressure (p1) x 0.8.

The pressure on the liquid side of the pulsation damper 
should be 0 when the air side is filled with air. This 
applies both to the initial setting of the pressure as well 
as to later check-ups.

To facilitate the reading of the pulsation damper 
pressure, a pressure gauge can be fitted directly on the 
damper.

TM
03

 7
87

0 
50

06

Fig. 55 Pulsation dampers
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Pulsation dampers Pump accessories

Suction side pulsation dampers

TM
04

 1
45

6 
02

10

Fig. 56 Dimensions of suction side pulsation dampers: 
left: plastic 1 - 20 litres; centre: plastic 40 litres; right: stainless steel 1 - 40 litres
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Fig. 57 Suction side pulsation damper, PVC, 
1 litre - 20 litres
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Pulsation dampers Pump accessories

Selection of suction side pulsation dampers

Note: Connectors may not be standard pump connector sizes.
1) ID = Internal Diameter, OD = Outside Diameter.
* Not suitable in every case, please check with calculation based on layout
** Stainless steel 1.4301, according to EN 10027-2

Vol.
[l] Suitable for *)

Material
P max 
[bar]

Connection 
(thread or 

flange) 
A

Connection
(tubing/pipe)

ID/OD1)

Dimensions [mm]
Product 
numberBody Seals B D E F L

1

DMI
DDI 209, DDI 222
DMX 221
DMX 226 40/-59/-65/-67-80/
95/-105/-120/-123/-130/-160/
-199/-210/-240/-250
DMH 251, 252, 253, 254
DMS
all DME except 375-10/940-4

PVC
FKM 2 G 1 12/16 mm, 16/20 mm 160 - - DN 10 388 91835549

(516-4133)

EPDM 2 G 1 12/16 mm, 16/20 mm 160 - - DN 10 388 96688101
(516-4132)

PVDF PTFE 6 G 3/4 14/16 mm 145 - - DN 10 524 96690350
(516-4011)

SS **) - 40 Rp 1/4” 159 - 155 R 1/4” 295 96688107
(516-513)

3

DMX 226 96/ 100/ 152/ 165/ 
193/ 200/ 321/ 330/ 385/ 400/ 
510/ 630/ 720
DMH 255
DME 375-10/940-4

PVC
FKM 2 G 1 1/2 20/25 mm, 25/32 mm 194 - - DN 10 643 96688102

(516-4232)

EPDM 2 G 1 1/2 20/25 mm, 25/32 mm 194 - - DN 10 643 96654767
(516-4231)

PVDF PTFE 6 G 3/4 14/16 mm 145 - - DN 10 1035 96688100
(516-4021)

SS **) - 40 Rp 3/4” 213 - 215 R 1/4” 375 96688108
(516-523)

5 DMH 257
PVC

FKM 2 G 2 1/4 32/40 mm, 40/50 mm 220 - - DN 10 900 96688103
(516-4332)

EPDM 2 G 2 1/4 32/40 mm, 40/50 mm 220 - - DN 10 900 96653755
(516-4331)

SS **) - 25 Rp 3/4” 248 170 245 R 1/4” 395 96688109
(516-533)

20 DMX 227 430/ 860/ 1120
and other dosing pumps

PP FKM 6

Flange 
DN 50 320 200 - DN 10 800 96688104

(516-464)
Flange 
DN 65 320 200 - DN 10 800 96688105

(516-4641)

SS **) - 6

Flange 
DN 50 363 273 255 R 1/4” 500 96688110

(516-554)
Flange 
DN 65 363 273 255 R 1/4” 500 95702959

(516-5541)

40 DMX 227 770/ 1520/ 2000
and other dosing pumps

PP FKM 4

Flange 
DN 50 450 270 930 DN 10 1060 96638463

(516-474)
Flange 
DN 65 450 270 930 DN 10 1060 96688106

(516-4741)

SS **) - 4

Flange 
DN 50 363 273 755 R 1/4” 1000 96688111

(516-564)
Flange 
DN 65 363 273 755 R 1/4” 1000 96688112

(516-5641)
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Pulsation dampers Pump accessories

Accessories for suction side pulsation dampers

Manual vaccum pump as suction aid

Aeration and drain valves

TM
04

 1
44

2 
49

09

Fig. 58 Pulsation damper, plastic, 1 - 20 litres with 
manual vacuum pump

Description Product number
Suction aid (manual vaccum pump with tube and 
3-way ball valve)

96653775
(523-018)

TM
04

 1
45

0 
02

10

Fig. 59 Aeration and drain valve

Description Connections
Materials Product 

numberBody Gaskets

Aeration and 
drain valve

DN 10 PVC FKM 96638467
(523-020)

DN 10 PVC EPDM 96693605
(523-021)

DN 10 PP FKM 96727337
(523-022)

DN 10 PVC EPDM 96727338
(523-023)

DN 10 PVDF FKM 96704688
(523-024)

ca. 165

DN 10DN 10
TM

04
 1

45
8 

02
10

Fig. 60 Pulsation damper 1 - 20 litres with manual 
vacuum pump and aeration and drain valve
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Pulsation dampers Pump accessories

Discharge side pulsation dampers without separating diaphragm

TM
04

 1
45

7 
02

10

Fig. 61 Dimensions of discharge side pulsation dampers without separating diaphragm: 
left: plastic 0.35 - 5.0 litres; centre: plastic 10 - 40 litres; right: stainless steel 0.35 - 40 litres
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Fig. 62 Discharge side pulsation damper, plastic, 
0.35 - 5.0 litres
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Pulsation dampers Pump accessories

Selection of discharge side pulsation dampers without separating diaphragm

Vol.
[l] Suitable for *)

Materials
P max
[bar]

Connect. 
thread or 

flange

Connection Dimensions [mm]
Product number

Body Seals
Tubing
ID/OD1)

Pipe
ID/OD1) A B C D E

0.35
DMI, DDI up to 6 l/h
DME 2-18
DMS 2-11/4-7

PVC
FKM 10 G 5/8 4/6 mm 202 47 127 - - 95700901 

(517-0611-10002)

EPDM 10 G 5/8 4/6 mm 202 47 127 - - 96688114
(517-0612-10001)

PP
FKM 10 G 5/8 4/6 mm 202 47 127 - - 96727147

(517-0641-10000)

EPDM 10 G 5/8 4/6 mm 202 47 127 - - 96727148
(517-0642-10000)

PVDF
FKM 10 G 5/8 4/6 mm 4/6 mm 202 47 127 - - 96727150

(517-0651-10001)

EPDM 10 G 5/8 4/6 mm 4/6 mm 202 47 127 - - 96727151
(517-0652-10000)

SS **) - 16 Rp 1/4” 215 50 - 83 85 96727145
(517-0623-10000)

1

DMI, DDI 209 above 6 l/h
DDI 60-10
DME 8-10/12-6/19-6/48-3/
60-10
DMS 8-5/12-3
DMX 221 4/ 7/ 8/ 9/ 14/ 16/ 
17/ 18/ 25/ 27/ 35/ 39
DMH 251 5/ 13/ 19/ 24
DMH 251 4,5/ 5/ 11/ 12/ 
17/ 18/ 21/ 23 p<10 bar
DMH 252 10/ 11/ 23/ 24/ 
36/ 37/ 45/ 46 p<5 bar
DMH 253 p<5 bar

PVC
FKM 10 G 1 1/4 6/12 mm 10/12 mm 351 60 260 - - 96688120

(517-0711-10000)

EPDM 10 G 1 1/4 6/12 mm 10/12 mm 351 60 260 - - 96688121
(517-0712-10001)

PP
FKM 10 G 1 1/4 12/16 mm 278 60 165 - - 96688123

(517-0741-10000)

EPDM 10 G 1 1/4 12/16 mm 278 60 165 - - 96688124
(517-0742-10000)

PVDF
FKM 10 G 1 1/4 14/16 mm 278 60 165 - - 96688125

(517-0751-10000)

EPDM 10 G 1 1/4 14/16 mm 278 60 165 - - 96619905
(517-0752-10000)

SS **) - 16 Rp 1/4” 277 65 - 110 125 96688122
(517-0723-10001)

3

DDI 150-4
DME 150-4
DMX 221 12/ 26/ 
50 p<3 bar
DMX 226 59/ 65/ 95/ 105/ 
120/ 130/ 199/ 210/ 240/ 
250 p<3 bar
DMH 251 4,5/ 5/ 11/ 12/ 
17/ 18/ 21/ 23 p>10 bar
DMH 252 p>5 bar
DMH 253 p>5 bar
DMH 254 p<3 bar

PVC
FKM 10 G 1 1/4 13/20 mm 20/25 mm 764 60 675 - - 96688126

(517-0811-10000)

EPDM 10 G 1 1/4 13/20 mm 20/25 mm 764 60 675 - - 96688127
(517-0812-10001)

PP
FKM 10 G 1 1/4 20/25 mm 655 60 565 - - 96688129

(517-0841-10001)

EPDM 10 G 1 1/4 20/25 mm 655 60 565 - - 96688130
(517-0842-10000)

PVDF
FKM 10 G 1 1/4 20/25 mm 655 60 565 - - 96688131

(517-0851-10000)

EPDM 10 G 1 1/4 20/25 mm 655 60 565 - - 96688132
(517-0852-10000)

SS **) 16 Rp 3/4” 355 87 - 150 160 96688128
(517-0823-10001)

5

DME 375-10
DMX 221 12/ 26/ 
50 p>3 bar
DMX 226 59/ 65/ 95/ 105/ 
120/ 130/ 199/ 210/ 240/ 
250 p>3 bar
DMX 226 96/ 100/ 152/ 
165/ 193/ 200/ 321/ 330/ 
385/ 400
DMH 254 3<p<5 bar
DMH 255 p<3 bar

PVC
FKM 10 G 1 1/4 13/20 mm 20/25 mm 841 70 750 - - 96688133

(517-0911-10000)

EPDM 10 G 1 1/4 13/20 mm 20/25 mm 841 70 750 - - 96654923
(517-0912-10000)

PP
FKM 10 G 1 1/4 20/25 mm 700 70 608 - - 96688135

(517-0941-10000)

EPDM 10 G 1 1/4 20/25 mm 700 70 608 - - 96688136
(517-0942-10000)

PVDF
FKM 10 G 1 1/4 20/25 mm 700 70 608 - - 96688137

(517-0951-10000)

EPDM 10 G 1 1/4 20/25 mm 700 70 608 - - 96688138
(517-0952-10000)

SS **) 16 Rp 3/4” 345 100 - 170 190 96688134
(517-0923-10000)
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Pulsation dampers Pump accessories

1) ID = Internal Diameter, OD = Outside Diameter.
* Not suitable in every case, please check with calculation based on layout.
** Body: stainless steel 1.4301, connections: stainless steel 1.4571, according to EN 10027-2

10

DME 940-4
DMX 226 510/ 630/ 720
DMH 254 102/ 143/ 175/ 
202/ 276
p>5 bar
DMH 254 97/ 136/ 166/ 
213/ 291 5<p<10 bar
DMH 255 5<p<10 bar

PVC
FKM 10 Flange

DN 32 32/40 mm 829 95 610 - - 96688139
(517-1011-10000)

EPDM 10 Flange
DN 32 32/40 mm 829 95 610 - - 96688140

(517-1012-10000)

PP
FKM 10 Flange

DN 32 32/40 mm 829 95 605 - - 96688142
(517-1041-10000)

EPDM 10 Flange
DN 32 32/40 mm 829 95 605 - - 96688143

(517-1042-10000)

PVDF
FKM 10 Flange

DN 32 32/40 mm 829 95 605 - - 96688144
(517-1051-10000)

EPDM 10 Flange
DN 32 32/40 mm 829 95 605 - - 96688145

(517-1052-10000)

SS **) 16 Flange
DN 32 633 100 - 170 460 96688141

(517-1024-10000)

20 DMX 227 430/ 860/ 1120
DMH 257

PP

FKM 6

Flange
DN 50 50/63 mm 1056 108 812 - - 96688146

(517-1141-10000)
Flange
DN 65 65/75 mm 1056 108 812 - - 96688149

(517-1341-10000)

EPDM 6

Flange
DN 50 50/63 mm 1056 108 812 - - 96688147

(517-1142-10001)
Flange
DN 65 65/75 mm 1056 108 812 - - 96688150

(517-1342-10000)

SS **) 6

Flange
DN 50 525 150 - 270 310 96639884

(517-1124-10001)
Flange
DN 65 525 150 - 254 310 96688148

(517-1324-10000)

40 DMX 227 770/ 1520/ 2000
PP

FKM 4 Flange
DN 65 65/75 mm 896 166 662 - - 96638405

(517-1441-10001)

EPDM 4 Flange
DN 65 65/75 mm 896 166 662 - - 96688152

(517-1442-10000)

SS **) 4 Flange
DN 65 935 150 - 254 720 96688151

(517-1424-10001)

Vol.
[l] Suitable for *)

Materials
P max
[bar]

Connect. 
thread or 

flange

Connection Dimensions [mm]
Product number

Body Seals
Tubing
ID/OD1)

Pipe
ID/OD1) A B C D E
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Pulsation dampers Pump accessories

Options for discharge side pulsation dampers without separating diaphragm
Pressure gauge for discharge side pulsation 
dampers
• Pressure gauges for pulsation dampers are 

available on request together with the respective 
pulsation damper.

* Pressure gauges for plastic pulsation dampers are equipped with 
diaphragm pressure transducers.

** Stainless steel 1.4571, according to EN 10027-2
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Fig. 63 Pressure gauge for discharge side pulsation 
dampers, stainless steel

Fig. 64 Pressure gauge for discharge side pulsation 
dampers, PVC and PP

105 105

22
0
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Description Material Gaskets Pressure 
rating

Pressure gauge for 
discharge side 

pulsation damper

PVC *) FKM PN 10
PVC *) EPDM PN 10
SS **) PTFE PN 16
SS **) PTFE PN 40
PP *) FKM PN 10
PP *) EPDM PN 10

PVDF *) FKM PN 10
PVDF *) EPDM PN 10
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Pulsation dampers Pump accessories

Discharge side pulsation dampers with separating diaphragm

Selection of discharge side pulsation dampers with separating diaphragm, DN 8

1)  ID = Internal Diameter, OD = Outside Diameter.
* Not suitable in every case, please check with calculation based on layout.
** Stainless steel 1.4404, according to EN 10027-2

Options
• Basic type without connections and mounting 

material
• different connection

• different pre-charge pressure
• with included pressure gauge.
All options are available on request.
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Fig. 65 Discharge side pulsation damper with 
separating diaphragm with pressure gauge
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Fig. 66 Discharge side pulsation dampers

Vol.
[l] Suitable for *)

Material
P max
[bar]

Connection Dimensions [mm]

Product number
Body

Dia-
phragm 
(seals)

G (ext.) R (int.)
Tubing
ID/OD1)

Pipe
ID/OD1) or 

thread
A B D E

0.07

DMI, DDI 209 up to 6 l/h
DME 2-18
DMS 2-11/4-7
DMH 280 up to 180 bar

PVC
FKM 10 G 5/8 G 3/8 4/6 mm

6/12 mm 10/12 mm 123 120 60 58 96688153
(517-2111-10002)

EPDM 10 G 5/8 G 3/8 4/6 mm
6/12 mm 10/12 mm 123 120 60 58 96688154

(517-2112-10001)

SS **)
FKM 200 G 5/8 G 3/8 Rp 1/4” 118 136 55 53 96688155

(517-2121-10000)

EPDM 200 G 5/8 G 3/8 Rp 1/4” 118 136 55 53 96688156
(517-2122-10000)

PP
FKM 10 G 5/8 G 3/8 12/16 mm 123 120 60 58 96688157

(517-2141-10000)

EPDM 10 G 5/8 G 3/8 12/16 mm 123 120 60 58 96688158
(517-2142-10000)

0.15

DME 8-10/12-6/19-6/48-3
DMS 8-5/12-3
DMI, DDI 209 above 6 l/h
DMX 221 4/ 7/ 8/ 9/ 14/ 
16/ 18/ 27/ 35
DMX 221 12/ 26/ 50 up to 
3 bar
DMH 251/ 252/ 281/ 283
DMH 287/ 288 up to 180 
bar

PVC
FKM 10 G 5/8 G 1/2 4/6 mm

6/12 mm 10/12 mm 160 120 80 67 96697351
(517-2211-10000)

EPDM 10 G 5/8 G 1/2 4/6 mm
6/12 mm 10/12 mm 160 120 80 67 96688159

(517-2212-10000)

SS **)
FKM 180 G 5/8 G 1/2 Rp 1/4” 143 136 70 64 96688161

(517-2221-10002)

EPDM 180 G 5/8 G 1/2 Rp 1/4” 143 136 70 64 96688163
(517-2222-10002)

PP
FKM 10 G 5/8 G 1/2 12/16 mm 160 120 80 67 96688164

(517-2241-10000)

EPDM 10 G 5/8 G 1/2 12/16 mm 160 120 80 67 96688165
(517-2242-10000)

PVDF PTFE 20 G 5/8 G 1/2 14/16 mm 206 136 64 58 96688166
(517-2253-10000)
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Pulsation dampers Pump accessories

Selection of discharge side pulsation dampers with separating diaphragm, DN 20

1)  ID = Internal Diameter, OD = Outside Diameter.
* Not suitable in every case, please check with calculation based on layout.
** Stainless steel 1.4404, according to EN 10027-2

Options
• Basic type without connections and mounting 

material
• different connection
• different pre-charge pressure
• with included pressure gauge.
All options are available on request.

Vol.
[l] Suitable for *)

Material
P max
[bar]

Connections Dimensions [mm]

Product number
Body

Dia-
phragm 
(seals)

G (ext.) R (int.)
Tubing
ID/OD1)

Pipe
ID/OD1) or 

thread
A B D E

0.35
(PVDF: 

0.3)

DDI 60-10 / 150-4
DME 60-10 / 150-4
DMX 221 17/ 25/ 39/ 60/ 
75/ 115
DMX 221 12/ 26/ 50 
above 3 bar
DMX 226 40/ 67/ 80/ 
123/ 160
DMH 253/ 285/ 286

PVC
FKM 10 G 1 1/4 G 3/4 13/20 mm 198 120 90 71 96688167

(517-2311-10002)

EPDM 10 G 1 1/4 G 3/4 13/20 mm 20/25 mm 198 120 90 71 96688168
(517-2312-10000)

SS **)
FKM 130 G 1 1/4 G 1/2 Rp 3/4” 192 136 80 67 96688169

(517-2321-10000)

EPDM 130 G 1 1/4 G 1/2 Rp 3/4” 192 136 80 67 96688171
(517-2322-10000)

PP
FKM 10 G 1 1/4 G 3/4 20/25 mm 198 120 90 71 96688172

(517-2341-10000)

EPDM 10 G 1 1/4 G 3/4 20/25 mm 198 120 90 71 96688173
(517-2342-10000)

PVDF PTFE 20 G 1 1/4 G 1/2 20/25 mm 270 136 78 67 96688175
(517-2353-10000)

0.65
(PVDF: 

0.7)

DME 375-10
all DMX 226 except: 40/ 

67/ 80/ 123/ 160
DMH 254

DMH 255 up to 5 bar

PVC
FKM 10 G 1 1/4 G 3/4 13/20 mm 20/25 mm 258 120 100 78 96688176

(517-2411-10002)

EPDM 10 G 1 1/4 G 3/4 13/20 mm 20/25 mm 258 120 100 78 96688177
(517-2412-10002)

SS **)
FKM 50 G 1 1/4 G 3/4 Rp 3/4” 233 136 90 67 96688179

(517-2421-10000)

EPDM 50 G 1 1/4 G 3/4 Rp 3/4” 233 136 90 67 96688181
(517-2422-10000)

PP
FKM 10 G 1 1/4 G 3/4 20/25 mm 258 120 100 78 96688183

(517-2441-10000)

EPDM 10 G 1 1/4 G 3/4 20/25 mm 258 120 100 78 96688184
(517-2442-10000)

PVDF PTFE 20 G 1 1/4 G 3/4 20/25 mm 253 136 98 78 96688185
(517-2453-10004)

1.4 DME 940-4
DMH 255 above 5 bar

PVC
FKM 10 G 1 1/4 G 1 13/20 mm 20/25 mm 323 120 130 92 96688186

(517-2511-10000)

EPDM 10 G 1 1/4 G 1 13/20 mm 20/25 mm 323 120 130 92 96688187
(517-2512-10000)

SS **)
FKM 40 G 1 1/4 G 3/4 Rp 3/4” 273 136 110 78 96688188

(517-2521-10000)

EPDM 40 G 1 1/4 G 3/4 Rp 3/4” 273 136 110 78 96688189
(517-2522-10000)

PP
FKM 10 G 1 1/4 G 1 20/25 mm 323 120 130 92 96688190

(517-2541-10000)

EPDM 10 G 1 1/4 G 1 20/25 mm 323 120 130 92 96688191
(517-2542-10000)

PVDF PTFE 20 G 1 1/4 G 3/4 20/25 mm 323 136 112 84 96736538
(517-2553-10002)
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Pulsation dampers Pump accessories

Selection of discharge side pulsation dampers with separating diaphragm, DN 32 and DN 65

1)  ID = Internal Diameter, OD = Outside Diameter.
* Not suitable in every case, please check with calculation based on layout.
** Stainless steel 1.4404, according to EN 10027-2

Options
• Basic type without connections and mounting 

material
• different connection
• different pre-charge pressure
• with included pressure gauge.
All options are available on request.

Vol.
[l] Suitable for *) Nominal 

width

Material
P max
[bar]

Connection Dimensions [mm]

Product number
Body

Dia-
phragm 
(seals)

G (ext.) R (int.)
Pipe

ID/OD1) or 
thread

A B D E

2.6 DMH 257 DN 32

PVC
FKM 10 G 2 G 1 32/40 mm 362 120 160 107 96688192

(517-2611-10000)

EPDM 10 G 2 G 1 32/40 mm 362 120 160 107 96688193
(517-2612-10000)

SS **)
FKM 30 G 2 G 1 Rp 1 1/4” 332 136 140 90 96688194

(517-2621-10000)

EPDM 30 G 2 G 1 Rp 1 1/4” 332 136 140 90 96688195
(517-2622-10000)

PP
FKM 10 G 2 G 1 32/40 mm 362 120 160 107 96688196

(517-2641-10000)

EPDM 10 G 2 G 1 32/40 mm 362 120 160 107 96688197
(517-2642-10000)

PVDF PTFE 20 G 2 G 1 32/40 mm 357 136 158 107 96727195
(517-2653-10002)

5.6 DMX 227 DN 32

PVC
FKM 10 G 2 G 1 1/2 32/40 mm 495 120 198 127 96688198

(517-2711-10001)

EPDM 10 G 2 G 1 1/2 32/40 mm 495 120 198 127 96688199
(517-2712-10000)

SS **)
FKM 40 G 2 G 1 1/2 Rp 1 1/4” 451 136 170 127 96688200

(517-2721-10000)

EPDM 40 G 2 G 1 1/2 Rp 1 1/4” 451 136 170 127 96688201
(517-2722-10000)

PP
FKM 10 G 2 G 1 1/2 32/40 mm 495 120 198 127 96688202

(517-2741-10001)

EPDM 10 G 2 G 1 1/2 32/40 mm 495 120 198 127 96688203
(517-2742-10001)

PVDF PTFE 20 G 2 G 1 32/40 mm 527 136 158 107 96688204
(517-2753-10000)

9.5
Duplex versions of 
DMX 227 and DMH 
257

DN 65

PVC
FKM 10 G 2 G 2 65/75 mm 560 120 250 133 96688205

(517-2811-10001)

EPDM 10 G 2 G 2 65/75 mm 560 120 250 133 96688206
(517-2812-10001)

SS **)
FKM 30 Flange G 2 502 136 220 111/

119
95702090
(517-2821)

EPDM 30 Flange G 2 502 136 220 111/
119

95702091
(517-2822)

PP
FKM 10 Flange G 2 560 120 250 133 95702092

(517-2841)

EPDM 10 Flange G 2 560 120 250 133 95702093
(517-2842)

PVDF PTFE 20 Flange G 1 1/4 525 136 212 111/
113

95702094
(517-2853)
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Pulsation dampers Pump accessories

Accessories for discharge side pulsation dampers

Aeration and drain valves

TM
04

 1
45

1 
02

10

Fig. 67 Flow scheme of a discharge side pulsation damper with separation diaphragm

cross piece

pressure
loading 
valve

TM
04

 1
45

0 
02

10

Fig. 68 Aeration and drain valve

Description Connections
Materials Product 

numberBody Gaskets

Aeration and 
drain valve

DN 10 PVC FKM 96638467
(523-020)

DN 10 PVC EPDM 96693605
(523-021)

DN 10 PP FKM 96727337
(523-022)

DN 10 PVC EPDM 96727338
(523-023)

DN 10 PVDF FKM 96704688
(523-024)

ca. 165

DN 10DN 10

pulsation damper

drain valve

pressure 
relief 
valve
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Pulsation dampers Pump accessories

Cross pieces

* at 20°C
** use the DN 8 reducing piece supplied

The pulsation damper is connected to D1.

Other cross pieces on request.

TM
04

 1
44

8 
02

10

Fig. 69 Cross pieces DN 8, DN 10 and DN 20

L1

L2

L3

D1

D2

D2

D3

TM
04

 1
44

9 
02

10

Fig. 70 Cross pieces DN 32 and DN 50

L3

L2

L1

D1

D2

D2

D3

Material PN *) 
[bar]

Connections Dimensions [mm] Product 
numberD1 D2 D3 D4 L1 L2 L3 L4

PVC 10 DN 20 (G 1 1/4) DN 8 **) (G 5/8) DN 8 (G 5/8) DN 10 (G 3/4) 55 73 73 77 96699618
(523-6001)

PVC 10 DN 20 (G 1 1/4) DN 20 (G 1 1/4) DN 20 (G 1 1/4) DN 10 (G 3/4) 55 55 55 77 96694022
(523-6002)

PP 10 DN 20 (G 1 1/4) DN 20 (G 1 1/4) DN 20 (G 1 1/4) DN 10 (G 3/4) 62 62 55 77 96727346
(523-6003)

PP 10 DN 20 (G 1 1/4) DN 10 (G 3/4) DN 10 (G 3/4) DN 10 (G 3/4) 62 62 61 55 96727347
(523-6004)

PVDF 10 DN 20 (G 1 1/4) DN 10 (G 3/4) DN 10 (G 3/4) DN 10 (G 3/4) 62 62 55 55 96727348
(523-6005)

PVDF 10 DN 20 (G 1 1/4) DN 20 (G 1 1/4) DN 20 (G 1 1/4) DN 10 (G 3/4) 62 62 61 55 96727349
(523-6006)

PVC 10 Flange DN 32 Flange DN 32 Flange DN 32 DN 20 (G 1 1/4) 85 85 125 83 96699615
(523-6007)

PVC 10 Flange DN 50 Flange DN 50 Flange DN 50 DN 20 (G 1 1/4) 113 113 115 139 96727350
(523-6008)

PVC 10 DN 4 (G 5/8) DN 4 (G 5/8) DN 4 (G 5/8) DN 4 (G 5/8) 66 73 73 77 96727351
(523-6063)

PP 10 DN 4 (G 5/8) DN 4 (G 5/8) DN 4 (G 5/8) DN 4 (G 5/8) 73 66 45 53 96727352
(523-6064)
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Pulsation dampers Pump accessories

Filling devices

TM
04

 1
44

7 
02

10

Fig. 71 Filling device

TM
04

 1
35

5 
29

09

Fig. 72 Adapter for filling valve

Description Order Number
Adapter for filling valve (tyre valve) for pulsation 
dampers up to 8 bar, for use in conjunction with 
compressed-air filling device or pressure gauge

96727332
(523-013)

Compressed-air filling device for plastic pulsation 
dampers, for an existing compressed-air plant, 
control lever, pressure gauge and tube with filling 
valve, for use in conjunction with adapter

96727335
(523-016)

Compressed-air filling device for plastic pulsation 
dampers, with 6-litre compressed-air cylinder, 
control lever, pressure gauge and tube with filling 
valve, for use in conjunction with adapter

96699614
(523-017)

Filling device for plastic or stainless-steel pulsation 
dampers, with pressure gauge, up to 25 bar, 
compressed-air filled via G 1/4 connection

96727342
(523-030)

Filling device for stainless-steel pulsation dampers, 
with pressure gauge, up to 60 bar, compressed-air 
filled via G 1/4 connection

96727343
(523-031)

Filling device for stainless-steel pulsation dampers, 
with pressure gauge, up to 160 bar, compressed-air 
filled via G 1/4 connection

96727344
(523-032)

Filling device for stainless-steel pulsation dampers, 
with pressure gauge, up to 250 bar, compressed-air 
filled via G 1/4 connection

96727345
(523-033)

13
6

25

G 1/4 

38

Vg8
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Fairfield WRP Citric Dosing System

9.3  Grundfos 525 Pressure Loading Valve     

� Refer to the following pages:

______________________________________________________________________________________ 
Revision: A File: 01175-03-OM 
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Fairfield WRP Citric Dosing System

9.4  Grundfos 525 Pressure Relief Valve     

� Refer to the following pages:

______________________________________________________________________________________ 
Revision: A File: 01175-03-OM 
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Fairfield WRP Citric Dosing System

9.5  Grundfos 501 Calibration Cylinder     

� Refer to the following pages:
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Product Information                                    
Calibration Cylinders Series 501

+ + + + + Grundfos Alldos 501 clear PVC Calibration cylinders + + + + +
+ + + + Large range of sizes + + + + Solid Grey uPVC ends + + + +
+ + + + + Full scale calibration in easy to read increments + + + + +
+ + + + + Easy to install BSP threaded socket connections + + + + +
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Grundfos Alldos calibration cylinders are designed to 
make calibration of chemical metering pumps simple.
When installed in the flooded suction line of a metering 
pump, calibrating the pump can be completed on-line 
with minimal effort. This is the most accurate method of 
calibration as a working system is the only true way to 
gauge the output of a pump. 
Grundfos Alldos calibration cylinders are manufactured 
from schedule 40 clear uPVC water pipe and are 
calibrated using the mean average internal dimensions 
of the pipe standards tolerance guide. The cylinders 
are scaled with zero at the top so that the volume used 
is shown at the completion of a calibration run. 
A calibration cylinder should be sized to allow the 
pump calibration trial to be carried out in one minute. 
Whilst Clear and Grey uPVC have very good chemical 
resistance to most chemicals, users should determine
that the chemical resistance of these materials is
suitable for their application before purchasing a 
cylinder.

Installation of calibration cylinders.
Install the calibration cylinder on the suction line of a 
dosing pump. The suction line should be flooded from
the bulk storage tank so that it fills the cylinder from the 
tank contents. For installations where the pump is 
mounted higher than the chemical storage, the 
calibration cylinder can either be manually filled or by 
the dosing pump through back flow plumbing.
The calibration cylinder must be installed with an 
isolating ball valve at the bottom connection and the 
suction line (from the tank to the pump) must also have 
an isolation valve fitted at the tank outlet.
The top connection must have a vent line installed, 
which should run back to the top of the storage tank or 
at least be higher than the bulk storage container. This 

vent line should be large enough so as not to cause a 
vacuum in the calibration cylinder during calibration.
To fill the calibration cylinder open the bottom ball 
valve and the tank isolation valve.
Start the metering pump and allow sufficient time for 
the pump head pressure to find its normal working 
pressure. 
With the pump running, close the tank isolation valve 
and when the liquid level in the calibration cylinder hits 
the zero mark start to time the calibration. Stop the 
pump at one minute and determine the amount of 
chemical drawn from the calibration cylinder.
Use the formula Volume used (ml) x 60 min = L/hr.

1000
Alternatively time a set volume (e.g. 200ml) and use 
the formula, Vol (ml) x 3.6 = L/hr.

       T, (sec)
Adjust the pump stroke length control or speed and 
repeat the calibration until the desired output is 
achieved.
When the correct calibration is completed you can 
either draw down the calibration cylinder until empty 
and close the bottom valve or use the cylinder and vent 
line as a guide to the bulk storage tank level.
Alternatively you can install another ball valve on the 
top connection of the cylinder. This remains open 
during calibration. When the calibration is complete 
pump down the cylinder until it is half empty then close 
the top valve and leave the bottom valve open. The 
calibration cylinder then becomes a very effective 
suction pulsation damper and also a gas bubble 
collection chamber for gaseous liquids like Sodium 
Hypochlorite.

Code Size (ml) Dimension L x Dia. Connection Thread
501-00050-1A 50 310 x 21.4 ½”BSP
501-00100-1A 100 600 x 21.4 ½”BSP
501-00200-1A 200 1140 x 21.4 ½”BSP
501-00500-1A 500 290 x 60.3 ½”BSP
501-01000-1A 1000 540 x 60.3 ½”BSP
501-02000-1A 2000 530 x 88.7 ¾”BSP
501-05000-1A 5000 1150 x 88.7 ¾”BSP
501-10000-1A 10,000 630 x 168 1¼”BSP
501-20000-1A 20,000 1200 x 168 1¼”BSP

501EN03/06

Grundfos Alldos Dosing and Disinfection
ALLDOS Oceania Pty Ltd
P.O. Box 6087 Unit 3/74 Murdoch Circuit
Acacia Ridge 4110 QLD Acacia Ridge 4110 QLD
Australia Australia
Ph:   +61 (0)7 3712 6888                E-mail: alldos.au@alldos.com
Fax: +61 (0)7 3272 5188 ABN: 53 106 582 665 
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Fairfield WRP Citric Dosing System

9.6  Georg Fischer TP Ball Valves     

� Refer to the following pages:

______________________________________________________________________________________ 
Revision: A File: 01175-03-OM 
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4

UH-PVC

KTW (BGes.BI.Jg.1977, 1.U. 2.Mitt.ff) rilasciato 01-1999 da TZW Karlsruhe

MAIRIE de Paris centre de recherche et de contrôle des eaux (DGS/VS4/N°94/9 du 25/194 e DGS/VS4/N°96/155 1-3-96)

Certifications for drinking water •

Our fittings comply with UNI EN ISO 9001:2000 requirements

WRAS approved product

VALVES

16
16
16
16
16
16
16

16
16
16
16
16
16
16

1991Dal

VSA.22 I D 16 ÷ 63
VSA.22 F G 3/8” ÷ 2”
VSA.18 I D 16÷ 63
VSA.18 F G 3/8” ÷ 2”
VSA.21 I D 16 ÷ 63
VSA.21 F G 3/8” ÷ 2”
VSA.11 I D 16 ÷ 63

VSA.11 F G 3/8” ÷ 2”
VSI.12 F G 3/8” ÷ 2”
VSI.13 F G 3/8” ÷ 2”
VSK.22 I D 16 ÷ 63
VSK.22 F G 3/8” ÷ 2”
VSK.18 I D 16÷ 63
VSK.18 F G 3/8” ÷ 2”

VALVOLE PNVALVOLE PN
VALVES NPVALVES NP

Since
Dal

REGISTRO ITALIANO NAVALE
DICHIARAZIONE N. MAC/47901/1T0/01

Q@MHR@PMN-ÈÈ]OHDEÀLHNKNCHWEQJNE G@JK^WEMHE N° 50.P@.01.224.O.002430.03.03 NR 13.03.2003.C.

mm

Certificate No.

Valves

12735/AO BV
File No. ACM 135/2033/001
Product code: 2080H

ModelDiameter

16 ÷ 110
75 ÷ 225
16 ÷ 90

VSK, VSA
VFK, VFA
VRK, VRO, VRV, VRF

Ball valve VS
Butterfly valve VF
Check valve VR

ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 1068 of 2338



 
 

  

 
 
 
 
 
 
 

 
 
 
 

 
 

ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 1069 of 2338



11

UH-PVC

CHARGE LOSS

Single and Double Union Ball Valve - compact type - characterized by
optimal handling, full flow, axial pipe load block with microadjustement
of ball seat. Moreover in closed position the pipeline can be discon-
nected downstream from the valve.
Our valve can be used mainly for: water treatment, swimming pool,
water systems, foodstuffs and drinking water pipeline systems, low ag-
gressive chemical liquids, etc.

GENERAL CHARACTERISTICS
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B
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S
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MAX WORKING PRESSURE

With water at 20°C and the valve in open positionPressure temperature rating for water an harmless liquid.

Max torque at max working pressure.

The a. m. technical information should be used as a guide. Please consult our Technical dpt for specific queries.

D G Nm
16-20 3/8”-1/2” 0,7

25 3/4” 2
32 1” 3,5
40 1 1/4 7
50 1 1/2 9
63 2” 13
75 2 1/2 24
90 3” 30
110 4” 48

TORQUE

 INSTALLATION AND USE

When glueing the end connector of the pipe, care must be taken to pre-
vent the glue or solvent from coming in contact with the valve seats or
ball.
Threaded ends should not be connected with cone-shaped male threads
and the use of hemp or similar materials should be carefully avoided.
A special attention should be paid to the correct line-up of the installation
and to the pipe length using Z distance. Tighten the union nut handtight
only. The use of wrench is not allowed. It is important that the unions are
not used to pull the system together. If there is any leakage from the
union nuts, please check the correct line-up of the system and the pipe
length. An excessive tightening of the unions could finally break them.
Before the valve is cycled, all dirt, sand or other material should be flushed
from the system. This is to prevent scarring of the ball and/or seats.
It is important to avoid rapid closures/opening of the valve to eliminate
the possibility of water hammer causing damage to the pipeline.
It is necessary that all installation and maintenance personnel become
familiar with the proper solvent cement and thead joining procedure.

SAFEBLOCK WATER BALL VALVES

D 16 - D 63

D 75 - D 110
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UH-PVC

DISASSEMBLING AND REASSEMBLING
IN CASE OF MAINTENANCE

VALVE COMPONENTS

DOUBLE UNION VSA.22. ...
Screwing the union nut 1 it is possible to take out radially from the system
the whole body of the valve.
To reach the internal parts of the valve act as follows:
1- Set the valve on open position.
2- Withdraw the handle 7 from control stem 6.
3- Screw the support 3 of the body 5 using the two teeth (Y) of the

handle 7 screwing operation should be done counter-clockwise .
4- After having screwed the support 3 and taken out the O-ring B

which was inside 5, it is possible to reach all the internal parts of
the valve to check the O-rings and in case substitute them.
- to disassemble the ball 4-9 turn it using the control stem 6
settin it in closing position to withdraw the baionet coupling thruogh
the control stem 6;
- to disassemble the control stem 6 of the body 5 push it
downwards as far as its complete outcome.

To assemble the valve act in the opposite way being careful to set the O-
ring properly and greased it with silicon grease. Screw hreaded support
3 straight to the hand taking care not to block the ball 4-9.

PVC: Polyvinyl chloride
EPDM: Ethylene-propylene (DUTRAL®)
PTFE+PE: Polytetra+fluoroethylene+polyethylene
POM: Polyacetale (DERLIN®)

Pos Components n° Material
VSA22 VSA18 VSA18P

1 Union nut 2 1 1 PVC
2 End connector 2 1 1 PVC
3 Adjustable support 1 1 1 PVC
4 Ball DN>40 a <100 1 - 1 PVC
5 Body 1 - 1 PVC
6 Stem 1 1 1 PVC
7 Handle 1 1 1 PVC
8 Single union body - 1 - PVC
9 Ball DN>10 a <32 1 - - PVC
9 Ball - 1 - PVC

10 Packing presser bush - - 1 PVC
11 Clip ring - - 1 POM
12 Quick joint nut - - 1 PVC

A O-ring body 2 1 1 EPDM
B O-ring support 1 1 1 EPDM
C Ball sea 2 2 1 PTFE+PE
D O-ring stem 2 2 2 EPDM
E Quick joint O-ring - - 1 EPDM

SAFEBLOCK WATER BALL VALVES

VSA22I
VSA22F

VSA18P

VSA18F

VSA18I
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13

UH-PVC

VSA.22F

VSA.22F.160    $16.70
VSA.22F.200    $16.70
VSA.22F.250    $18.50
VSA.22F.320    $25.90
VSA.22F.400    $32.50
VSA.22F.500    $38.90
VSA.22F.630    $60.40
VSA.22F.750    $183.50
VSA.22F.900    $248.00
VSA.22F.910    $316.50

3/8"
1/2"
3/4"
1"

11/4"
11/2"
 2"

21/2"
3"
4"

EPDM

150 M
150 M
100 M

60 M
18 P
24 M
16 M
8 M
5 M
2 M

G Code         List Box Bag

Double union safeblock
B.S.P. F/F threaded

SAFEBLOCK WATER BALL VALVES

50
50
59
68
80
94

115
145
168
210

16
16
16
16
16
16
16
10
10
10

14
16
19
22
26
31
38
44
51
61

48
48
53
58
68
78
93

118
140
160

76
80
91

102
120
140
169
206
242
282

130
130
205
300
430
655

1.120
2.045
3.250
5.820

G DN A H M S X PN a 20° L1 Z L2 Weight
bar g

42
42
48
54
62
72
86

110
128
150

3/8"
1/2"
3/4"
1"

11/4"
11/2"
 2"

21/2"
3"
4"

Standards: UNI ISO 228/1, UNI 8471, DIN 2999,
BS21

40
40
45
51
59
70
84

103
120
141

53
53
60
67
79
90

107
129
143
169

19
19
19
21
25
27
29
32
36
43

3/8"
1/2"
3/4"
1"

11/4"
11/2"
 2"

21/2"
3"
4"

-
-
-
-
-
-
-
-
-
-

VSA.22L

VSA.22L.160         $15.50
VSA.22L.200         $15.50
VSA.22L.250         $16.70
VSA.22L.320         $24.40
VSA.22L.400         $30.30
VSA.22L.500         $35.70
VSA.22L.630         $57.30
VSA.22I.750         POA
VSA.22L.900         $233.00
VSA.22L.910         $302.00

EPDM

150 M
150 M
100 M
60 M
18 P
24 M
13 M
8 M
5 M
2 M

L Code       List Box Bag

50
50
59
68
80
94

115
145
168
210

16
16
16
16
16
16
16
10
10
10

14
16
19
22
26
31
38
44
51
61

48
48
53
58
68
78
93

118
140
160

76
80
91

102
120
140
169
206
242
282

130
130
205
300
435
670

1.125
2.090
3.310
5.925

L A H M S X PN a 20° H1 Z H2 Weight
bar g

42
42
48
54
62
72
86

110
128
150

3/8"
1/2"
3/4"
1"

11/4"
11/2"
 2"

21/2"
3"
4"

Solvent cement
double union B.S. F/F
safeblock valve

Standards: ISO 727, EN 1452,
DIN 8063, NF T54-028, BS 4346/1

3/8"
1/2"
3/4"
1"

11/4"
11/2"
 2"

21/2"
3"
4"

40
40
45
51
59
70
84

103
120
141

53
53
60
67
79
90

107
129
143
169

19
19
19
21
25
27
29
32
36
43

-
-
-
-
-
-
-
-
-
-

VSA.18L

VSA.18L.160    $12.09
VSA.18L.200    $12.09
VSA.18L.250    $13.62
VSA.18L.320    $15.26
VSA.18L.400    $21.73
VSA.18L.500    $29.44
VSA.18L.630    $49.94
VSA.18I.750 POA
VSA.18L.900    $130.01
VSA.18L.910    $238.41

EPDM

180 M
180 M
120 M
75 M
24 P
30 M
16 M
8 M
5 M
2 M

L Code       List Box Bag

50
50
59
68
80
94

115
145
168
210

16
16
16
16
16
16
16
10
10
10

14
16
19
22
26
31
38
44
51
61

48
48
53
58
68
78
93

118
140
160

76
80
91

102
120
140
169
206
242
282

100
100
160
230
340
525
890

1.620
2.450
4.100S

L A H M S X PN a 20° H1 Z H2 Weight
bar g

42
42
48
54
62
72
86

110
128
150

Standards: ISO 727, EN 1452,
DIN 8063, NF T54-028,
BS 4346/1

Solvent cement
single union B.S.
safeblock F/F valve

3/8"
1/2"
3/4"
1"

11/4"
11/2"
 2"

21/2"
3"
4"

3/8"
1/2"
3/4"
1"

11/4"
11/2"
 2"

21/2"
3"
4"

40
40
45
51
59
70
84

103
120
141

53
53
60
67
79
90

107
129
143
169

19
19
19
21
25
27
29
32
36
43

-
-
-
-
-
-
-
-
-
-

21/2" and 5” dimensions are equal to 75mm and 140mm the code is therefore metric

Solvent cement
double union B.S. F/F
safeblock valve

VSA.22L
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George Fischer Pty Ltd
Head Office:
Unit 1, 100 Belmore Road, Riverwood NSW 2210
Tel. (02) 9554 3977 Fax. (02) 9554 3559
Email: australia.ps@georgfischer.com
Website: www.georgefischer.com.au

Sales Offices
Brisbane
Unit 7, 30 Raubers Road, Banyo QLD 4014
Tel. 1300 130 149 Fax. (07) 3267 6400

Townsville
49-53 Dalrymple Road, Garbutt QLD 4814
Tel. 1300 130 149 Fax. 1300 884 122

Melbourne
Suite 3.02, 737 Burwood Road, Hawthorn VIC 3122
Tel. 1300 130 149 

Perth
25 King Edward Road, Osborne Park WA 6017
Tel. (08) 9204 2122 Fax. (08) 9204 2155

Your Local Distributor:

GFA6-006 /2 (02.06)
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Fairfield WRP Citric Dosing System

9.7   Georg Fischer 305 Series Strainer     

� Refer to the following pages:

______________________________________________________________________________________ 
Revision: A File: 01175-03-OM 
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Fairfield WRP Citric Dosing System

9.8   Georg Fischer Pipe and Fittings     

� Refer to the following pages:

______________________________________________________________________________________ 
Revision: A File: 01175-03-OM 
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Fairfield WRP Citric Dosing System

9.9   PVC-U Priming Fluid and Solvent Cement    

� Refer to the following pages:

______________________________________________________________________________________ 
Revision: A File: 01175-03-OM 
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Fairfield WRP Citric Dosing System

9.10   Praher Non Return Check Valves     

� Refer to the following pages:

______________________________________________________________________________________ 
Revision: A File: 01175-03-OM 
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www.prahervalves.com
phone: 705-725-1100, fax: 705-725-0444
101 Saunders Rd., Barrie, ON L4M 6E7

SPECIFICATIONS:
- Sizes: DN 10 / d16 - DN 80 / d 110, 3/8" - 4"
- O-rings and check seal: EPDM / FPM (Viton)
- Body material: PVC-u - PP - PVDF
- Spring material: 304 stainless, Teflon

HASTELLOY-C (optional)
- Foot valve screen material: PP

l Operating pressure:
3/8" (DN 10) -  2 1/2” (DN 65) 232 psi (16bar) 
3" (DN 80) 145 psi ( 10 bar)
4" (DN 80) 87 psi (6 bar)

l Valve ends:
- Solvent cement socket (ASTM, DIN, JIS)
- Solvent cement spigot (DIN)
- Threaded socket (BSP, NPT)
- Flange (ANSI, ASA, DIN, JIS)

l FEATURES:
• corrosion resistant
• radial installation or removal
• low pressure loss
• suitable for high flow rates
• quick and exact closing and opening
• suitable for liquids with very low 
specific gravity

l Sample Specification:
All Praher s4 series spring check valves, sizes 3/8" - 4" shall be of true union design.
The PHE internal spring loaded check design shall guarantee leak tight seating in
extreme low pressure and vertical installations. Minimum spring load of 1 lbs., spring
shall be 304 stainless steel, teflon encapsulated stainless steel or Hastelloy-c. All O-
rings and check seals shall be EPDM or VITON and shall meet NSF61 criteria. Union ends
shall be interchangeable with s4 series ball valves. PVC shall be NSF61 listed and meet
ASTM d1764-cell cass 12454. PP shall be conforming to ASTM d4101, cell class
ppo2120b67272. PVDF shall be conforming to ASTM 3222 cell class type II.

d 16 20 25 32 40 50 63 75 90 110
DN 10 15 20 25 32 40 50 65 80 80
G 3/8" 1/2" 3/4" 1" 1 1/4" 1 1/2" 2" 2 1/2" 3" 4"
L 114,0 124,0 144,0 154,0 174,0 194,0 224,0 284,0 300,0 340,0
L1 120,0 130,0 150,0 160,0 180,0 200,0 230,0 290,0 310,0 350,0
A 62,0 62,0 70,0 74,0 84,0 95,0 109,0 137,0 163,0 163,0
Z 67,5 67,5 76,0 81,0 90,0 104,0 121,0 148,0 183,0 176,0
t 16,5 16,5 19,5 22,5 26,5 31,5 38,5 45,0 55,5 64,0
D 53,0 53,0 63,0 70,0 85,0 101,0 121,5 155,0 188,0 188,0

PN PVC 16 16 16 16 16 16 16 16 10 6
PN PP 16 16 16 16 16 16 16 16 10 6
PN PVDF 16 16 16 16 16 16 16 16 10 6

all dimensions in mm, all pressure ratings PN in BAR

S4 SPRING CHECK, FOOT, AERATING (VACUUM BREAKER)

VALVE, PVC, PP, PVDF
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www.prahervalves.com
phone: 705-725-1100, fax: 705-725-0444
101 Saunders Rd., Barrie, ON L4M 6E7

S4 SPRING CHECK, FOOT, AERATING (VACUUM BREAKER)

VALVE, PVC, PP, PVDF

Parts:
01. O-Ring
02. Body
03. Gasket
04. Check valve poppet
04.1 Aerating valve poppet
04.2 Foot valve poppet (weighed) 
05. Spring 
06. Spring retainer ring
07. O-Ring
08. End Connector
09. Union nut
10. Screen PP - only foot valve
11. O-Ring support ring ( PP valve only)
13. Flange adapter
14. Flange
15. Connection set

SPRING CHECK VALVE

FOOT VALVE

AERATING VALVE (VACUUM BREAKER)

Flow rate (US GPM)

DN
80

DN
65

DN
50

DN
40

DN
32

DN
25

DN
20

DN
10

DN
15

14.5

Head loss Diagram (water)

2.54 25.40 254.00 2540.00

0.145

0.0145

1.45

 
Pr

es
su

re
lo

ss
p

[p
si

]

0.25

30

25

20

15

10

5

0 50 100    150    200    250    300    350    400    450    500
flow V (m3/h)

ve
lo

ci
ty

w
(m

/s
)

Air Flow Diagram (PVC Valves)

DN80DN65
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50

D
N

40

D
N

25
D

N
20
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N

10
D

N
15

D
N
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ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 1088 of 2338



Fairfield WRP Citric Dosing System

9.11   Air & Hydraulics Pressure Gauge c/w Diaphragm Protector 

� Refer to the following pages:

______________________________________________________________________________________ 
Revision: A File: 01175-03-OM 
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Application
• chemical plants
• galvanotechnics

Utilisation
• for corrosion resistant pressure transmission

between medium and measuring instrument

Type of fluids
• Neutral, aggressive liquids or gaseous media

without abrasive particles provided that the
components getting in contact with the medium
are resistant at operating temperature according
to the ASV resistance guide.

Examinations
• Requirements and examinations acc. to DIN 3441,

3442, 8063.

Nominal pressure (H2O, 20 °C)
• PN 10

Media temperature
• see pressure/temperature diagram

Operating pressure
• see pressure/temperature diagram

Size
• d 25, G 1/4’’
• d 32, G 1/2’’

Bonnet
• PP, glas fiber reinforced

Bottom
• PVC-U, PP, PVDF

Diaphragm
• EPDM, PTFE-coated on medium side

Pressure transmission
• via a large diaphragm and the transmitter fluid the

system pressure is transferred to the measuring
instrument

Transmitter fluid
• Glysantine

Connection
• spigot ends for solvent welding d 25 or d 32,

DIN/ISO (PVC-U), with female thread G 1/4’’ or
G 1/2’’

• spigot ends for fusion welding d 25 or d 32,
DIN/ISO (PP, PVDF) with female thread G 1/4’’ or
G 1/2’’

• NPT-thread G 1/4’’ or G 1/2’’, spigots not acc. to
DIN/ISO

Mounting
• variable, measuring instrument preferably in

upright position

Connection measuring instrument
• bonnet with female thread G 1/4’’ or G 1/2’’

Measuring instrument
• pressure gauge in standard version

measuring system: copper alloy
• pressure gauge in chemical version

measuring system: chrome nickel steel (1.4571)
• pressure gauge in chemical version,

fluid-damped
measuring system: chrome nickel steel (1.4571)

• pressure transducer

Note
• MDM 902 with pressure gauge installation on

request

Colour
• bonnet

PP: orange, RAL 2004
• bottom

PVC-U: grey, RAL 7011
PP: grey, RAL 7032
PVDF: opaque, yellowish-white

Diaphragm Pressure Gauge Guard
MDM 902

corrosion resistant pressure transmission
of aggressive media

330435 - 05/05
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Pressure gauge version

The pressure/temperature limits are applicable for a
computed operating life factor of 25 years at PN 10.
The values are a guide for harmless media (DIN 2403)
the material of the valve is resistant against.
For other media see the ASV resistance guide.

330435 - 05/05

Durability of wear and tear parts is depending on the
operating conditions of the application.
Values below 0 °C (PP < +10 °C) on request with
exact data of operation.

version: standard chemical
housing: steel chrome nickel steel
inspection glass: acrylic glass safety glass
accuracy class: 1,6 1,6, from ø100 = 1,0
diameter mm: 63/80/100/160 63/100/160
measuring ranges: 0 - 2,5 / 0 - 4 / 0 - 6 / 0 - 10 bar

Pressure/temperature diagram

Dimension MDM 902 with pressure gauge
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*weight without pressure gauge

Ident number: pressure gauge »standard version«
size: pressure measuring range
d G          øM 0 - 2,5 0 - 4 0 - 6 0 - 10
25 G 1/4" 63 42458 42459 42460 42461
32 G 1/2" 80 42463 42510 42511 42512
32 G 1/2" 100 42514 42515 42516 42517
32 G 1/2" 160 - - 42519 42520

Ident number: pressure gauge »chemical version«
size: pressure measuring range
d G          øM 0 - 2,5 0 - 4 0 - 6 0 - 10
25 G 1/4" 63 43045 43049 43053 43057
32 G 1/2" 100 43046 43050 43054 43058
32 G 1/2" 160 43047 43051 43055 43059

Ident number: pressure gauge »chemical version - fluid-damped«
size: pressure measuring range
d G          øM 0 - 2,5 0 - 4 0 - 6 0 - 10
25 G 1/4" 63 43060 42521 43063 43065
32 G 1/2" 100 43061 43062 43064 43066

Ident number MDM 902

330435 - 05/05

dimensions d (mm) 25 25 25 32 32 32
DN (mm) 20 20 20 25 25 25
G (inch)  1/4  1/4 1/4 1/2 1/2 1/2
PN (bar) 10 10 10 10 10 10

øM 40 50 63 80 100 160
D 80,0 80,0 80,0 80,0 80,0 80,0
H 137,0 149,0 171,0 185,0 205,0 265,0
h ±1,5 86,0 86,0 86,0 86,0 86,0 86,0
t 18,0 18,0 18,0 22,0 22,0 22,0

weight (g)*
PVC-U 250 250 250 460 460 460
PP 180 180 180 320 320 320
PVDF 310 310 310 590 590 590

d (mm) 25 32
G 1/4’’ 1/2’’

MDM 902 DIN/ISO sealing
PVC-U EPDM-PTFE 135533 135536
PP EPDM-PTFE 135534 135537
PVDF EPDM-PTFE 135535 135538

MDM 902 NPT-thread sealing 1/4’’ 1/2’’
PVC-U EPDM-PFTE 135539 135542
PP EPDM-PTFE 135540 135543
PVDF EPDM-PTFE 135541 135544

Diaphragm Pressure Gauge Guard MDM 902
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Technical alterations excepted

330435 - 05/05

Attention Operating instructions
Safe operation of the valve can only be ensured if it is
properly installed, operated, serviced or repaired by
qualified personnel according to its intended use while
observing the accident prevention regulations, safety
regulations, relevant standards and technical
regulations or data sheets like DIN, DIN EN, DIN ISO
and DVS* for example.
The intended use includes adhering to the specified
limit values for pressure and temperature as well as
the check of the chemical resistance.
For this purpose, ensure that all components getting
in contact with the media are "resistant" in
accordance with the ASV resistance guide.
The owner/user must inform the authorized qualified
personnel instructed to perform the assembly,
inspection and/or maintenance work of any potential
danger emanating from the machine line/medium, and
ensure that suitable safety measures are observed.
This includes also the consideration of local
regulations and laws of the territories of use.
If the authorized qualified personnel does not have
any operating and maintenance instruction this is to
be requested prior installation, maintenance or repair.
Non-observance of the specified information and
safety instructions may lead to injuries and/or
property damages.

*DVS = German Association for Welding Technology
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Fairfield WRP Citric Dosing System

9.12   316SS Frame Material Technical Data     

� Refer to the following pages:
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Chemical composition (nominal) %

Standards

Sandvik Grade: SANMAC 316/316L 
ASTM: 316L, 316 (MT316L, MT316)  
UNS: S31603, S31600 
EN: 1.4404, 1.4401 
EN Name: X 2 CrNiMo 17-12-2, X 5 CrNiMo 17-12-2 
W Nr.: 1.4404, 1.4401 
DIN: X 2 CrNiMo 17 13 2, X 5 CrNiMo 17 12 2  
SS: 2348, 2347 
AFNOR: Z 2 CND 17.12, Z 6 CND 17.13 
BS: 316S11 
JIS: SUS316TKA 

Product standards in applicable parts
EN 10216-5 
DIN 17456 (excl. hydrostatic test) 
SS 14 23 48, 14 23 47 
NFA 49-317  
(ASTM A511) 
JIS G3446 

Approval
JIS Approval No. SE9402 for Stainless Steel Tubes 

Forms of supply

Hollow bar-Finishes, dimensions and tolerances
Hollow bar SANMAC 316/316L is stocked in a large number of sizes up to 250 mm outside diameter in the solution-annealed
and white-pickled condition. See catalogue S-110-ENG or S-1492-ENG. 

Dimensions are given as outside and inside diameter with guaranteed component sizes after machining. 
Outside diameter +2 / -0 %, but minimum +1 / -0 mm 
Inside diameter +0 / -2 %, but minimum +0 / -1 mm 
Straightness +/-1.5mm/m 
Better tolerances can be supplied on special order. 

Other forms of supply
Bar
Steel with improved machinability, SANMAC, is also available in bar. 

Filler metals for welding
The sizes listed below are Sandvik stock standard. The local stocks carry sizes in common demand on the market. For technical
information on the filler metals please refer to brochures S-2361-ENG and S-2362-ENG.

Wire electrodes and filler wire/rods: 
Sandvik 19.12.3.L: 0.80, 1.00, 1,20, 1.60, 2.00, 2.40, 3.00, 3.20, 4.00 mm 

Covered electrodes 
Sandvik 19.12.3.LR: 1.6, 2.0, 2.5, 3.25, 4.0 mm 
Sandvik 19.12.3.LB: 2.0, 2.5, 3.25, 4.0, 5.0 mm 
Sandvik 19.12.3.LRHD: 2.5, 3.25, 4.0, 5.0 mm 

Hollow bar
Sandvik SANMAC 316/316L

Current Issue at: 30/07/2010 12:22:15 AM. Supersedes all previous editions

C
max

Si
max

Mn
max

P
max

S
max

Cr Ni Mo

0.030 0.75 2.00 0.040 0.030 16.5 11 2.1
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Mechanical properties

For hollow bar with wall thicknesses greater than 10 mm (0.4 inch) the proof strength may fall short of the stated values by 
about 10 MPa (1.4 ksi). 

At 20°C (68°F)
Metric units

Imperial units

1 MPa = 1N/mm2

a) Rp0.2 and Rp1.0 correspond to 0.2% offset and 1.0% offset yield strength, respectively.

b) Based on L0 = 5.65 �S0 where L0 is the original gauge length and S0 the original cross-section area. 

c) NFA 49-317 with min 45% can be fulfilled 

Impact strength
Due to its austenitic microstructure, Sandvik SANMAC 316/316L has very good impact strength both at room temperature and 
at cryogenic temperatures. 

Tests have demonstrated that the steel fulfils the requirements (60 J (44 ft-lb) at -196 oC (-320 oF)) according to the 
European standards prEN 13445-2 (UFPV-2) and prEN 10216-5.  

At high temperatures
Metric units

Imperial units

Proof strength

R
p0.2

a

MPa
min.

R
p1.0

a

MPa
min.

Tensile strength

R
m

MPa 

Elong.

A
b

%
min.

Elong.

A
2"

%
min.

Hardness 
HRB

max.

220 250 515-690
40

c 35 90

Proof strength

R
p0.2

a

ksi
min.

R
p1.0

a

ksi
min.

Tensile strength

R
m

ksi 

Elong.

A
b

%
min.

Elong.

A
2"

%
min.

Hardness 
HRB

max.
32 36 75-100

40
c 35 90

Temperature, °C Proof strength

R
p0.2 

a

MPa
min.

R
p1.0

MPa
min.

50
100
150
200
250
300
350
400
450
500
550
600

210
180
165
150
140
135
130
125
123
120
115
110

240
215
195
180
170
160
155
150
148
145
140
135

Temperature, °F Proof strength

R
p0.2 

a

ksi
min.

R
p1.0

ksi
min.

200
400
600
800
1000
1100

27
22
19
18
17
16

32
26
23
22
20
20
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Physical properties

Density..............................................................8.0 g/cm3, 0.29 lb/in3 

Thermal conductivity

Specific heat capacity

Thermal expansion, mean values in temperature ranges (x10-6)

Modulus of elasticity, (x103)

Corrosion resistance

General corrosion
Sandvik SANMAC 316/316L has good resistance in: 

� organic acids at high concentrations and moderate temperatures  

� inorganic acids, e.g. phosphoric and sulphuric acids, at moderate concentrations and temperatures. The steel can also be 
used in sulphuric acid of concentrations above 90% at low temperatures.  

� salt solutions, e.g. sulphates, sulphides and sulphites  

� caustic environments 

Intergranular corrosion
Sandvik SANMAC 316/316L has a low carbon content and therefore good resistance to intergranular corrosion. 

Stress corrosion cracking
Austenitic steels are susceptible to stress corrosion cracking. This may occur at temperatures above about 60°C (140°F) if the 
steel is subjected to tensile stresses and at the same time comes into contact with certain solutions, particularly those 
containing chlorides. In applications demanding high resistance to stress corrosion cracking we recommend the austenitic-
ferritic steels Sandvik SAF 2304, Sandvik 10RE51 or Sandvik SANMAC SAF 2205. See data sheet S-1871-ENG, S-1867-ENG, or
S.1873-ENG

Pitting and crevice corrosion
Resistance to these types of corrosion improves with increasing molybdenum content. Thus, the molybdenum-alloyed Sandvik 
SANMAC 316/316L has substantially higher resistance to attack than steels of type AISI 304 and 304L. 

Gas corrosion
SANMAC 316/316L can be used in:  

Temperature, °C W/m °C Temperature, °F Btu/ft h °F
20
100
200
300
400
500
600

14
15
17
18
20
21
23

68
200
400
600
800
1000
1100

8
8.5
10
10.5
11.5
12.5
13

Temperature, °C J/kg °C Temperature, °F Btu/lb °F
20
100
200
300
400
500
600

485
500
515
525
540
555
575

68
200
400
600
800
1000
1100

0.11
0.12
0.12
0.13
0.13
0.13
0.14

Temperature, °C Per °C Temperature, °F Per °F
30-100
30-200
30-300
30-400
30-500
30-600
30-700

16.5
17
17.5
18
18
18.5
18.5

86-200
86-400
86-600
86-800
86-1000
86-1200
86-1400

9.5
9.5
10
10
10
10.5
10.5

Temperature, °C MPa Temperature, °F ksi
20
100
200
300
400
500

200
194
186
179
172
165

68
200
400
600
800
1000

29.0
28.2
26.9
25.8
24.7
23.5
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� air up to 850°C (1560°F)  

� steam up to 750°C (1380°F) 

Creep behaviour should also be taken into account when using the steel in the creep range. 

In flue gases containing sulphur, the corrosion resistance is reduced. In such environments the steel can be used at 
temperatures up to 600-750°C (1110-1380°F) depending on service conditions. Factors to consider are whether the 
atmosphere is oxidising or reducing, i.e. the oxygen content, and whether impurities such as sodium and vanadium are 
present. 

Heat treatment

Hollow bar is delivered in heat treated condition. If further heat treatment is needed after further processing the following is
recommended: 

Stress relieving
850-950°C (1560-1740°F), cooling in air. 

Solution annealing
1000-1100°C (1830-2010°F), rapid cooling in air or water. 

Welding

Suitable welding methods for SANMAC 316/316L are manual metal-arc welding with covered electrodes and gas-shielded arc 
welding with the TIG and MIG methods as first choice. Preheating and post-weld heat treatment are not normally necessary.  

Due to the fact that this material is alloyed in such a way that it shall have good machinability there can be a higher amount of 
surface oxides on the weld beads compared to standard 316L steels.  

Since this material has low thermal conductivity and high thermal expansion, welding must be carried out with a low heat input
and with welding plans well thought out in advance so that the deformation of the welded joint can be kept under control. If, 
despite these precautions, it is foreseen that the residual stresses might impair the function of the weldment, we recommend 
that the entire structure be stress relieved. See under “Heat treatment”.  

As filler metals for gas-shielded arc welding we recommend wire electrodes and rods Sandvik 19.12.3.L, 19.12.3.LSi. In 
shielded metal-arc welding (SMAW) covered electrodes Sandvik 19.12.3.LR, 19.9.LB or 19.12.3.LRHD are recommended. 

Machining

SANMAC stands for Sandvik Machinability Concept. In SANMAC materials, machinability has been improved without 
jeopardising properties such as corrosion resistance and mechanical strength. 

The improved machinability is owing to: 
- optimised non-metallic inclusions 
- optimal chemical composition 
- optimised process and production parameters 

Detailed recommendations for the choice of tools and cutting data regarding turning, thread cutting, parting/grooving, drilling,
milling and sawing are provided in the brochure S-02909-ENG.

The diagram shows the ranges within which data should be chosen in order to obtain a tool life of minimum 10 minutes when 
machining austenitic SANMAC 316/316L. 
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The ranges are limited in the event of low feeds because of unacceptable chip breaking. In the case of high cutting speeds, 
plastic deformation is the most dominant cause of failure. When feed increases and the cutting speed falls, edge frittering 
(chipping) increases significantly. The diagram is applicable for short cutting times. For long, continuous cuts, the cutting 
speeds should be reduced somewhat. 

The lowest recommended cutting speed is determined by the tendency of the material to stick to the insert (built-up-edge), 
although the integrity of insert clamping and the stability of the machine are also of great significance. 

It is important to conclude which wear mechanism is active, in order to optimise cutting data with the aid of the diagram. 

Applications

SANMAC 316/316L is used for a wide range of industrial applications where steels of type AISI 304/304L have insufficient 
corrosion resistance. Typical examples are: Machined parts for tube and pipe fittings, valves, components for pumps, heat 
exchangers and vessels, different tubular shafts in chemical, petrochemical, fertiliser, pulp and paper and power industries as
well as in the production of pharmaceuticals, foods and beverages. 

Further information

Our data sheets and substantial technical information about our products are available on the Sandvik Steel web-site 
www.steeel.sandvik.com. 
The following printed matter can be ordered via the web-site or from our nearest Sandvik office: 

Disclaimer
-------------------------------------------------------------------------------------------------------------------------
------
Recommendations are for guidance only, and the suitability of a material for a specific application can be confirmed only when 
we know the actual service conditions. Continuous development may necessitate changes in technical data without notice.

This data sheet is only valid for Sandvik material. Other material, covering the same international specifications, does not 
necessarily comply with the mechanical and corrosion properties presented in this datasheet.

A document from the Sandvik Materials Technology web-site.

S-029-ENG Sanmac Bar & Hollow Bar
S-02909-ENG Sanmac Bar & Hollow Bar-pocket Handbook
S-110-ENG Sandvik tube–pipe–hollow bar, seamless standard programme 

in stainless
S-2363-ENG Stainless welding consumables
S-2361-ENG Wire electrodes and filler wire/rods
S-2362-ENG Covered electrodes
S-2365-ENG Flux cored electrodes
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Fairfield WRP Citric Dosing System

SECTION 10: DRAWINGS, TEST SHEETS & ITP’S 

10.1  P&ID’s          

Drawing Number Issue
Status

Drawing 
Size

Drawing Title 

Process and Instrumentation Diagram

7107-I-DWG-5020 IFC A3 P&ID Citric Acid 
Dosing System 

Note:  P&ID's are uncontrolled and correct only to time of manual 
production. Changes subsequent to this date will not be captured in 
this manual. 
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Fairfield WRP Citric Dosing System

10.2  Mechanical As Built Drawings      

Drawing Number Issue
Status

Drawing 
Size

Drawing Title 

Mechanical As Built  Drawings

01175-03-G01 As Built A3 Tenix Alliance Fairfield WRP 
Citric Dosing Skid GA 
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Fairfield WRP Citric Dosing System

10.3  Electrical As Built Drawings      

Drawing Number Issue
Status

Drawing 
Size

Drawing Title 

Electrical As Built  Drawings

01175-03-GA As Built A4
Tenix Alliance Fairfield WRP 

Citric Dosing Skid Junction Box 
General Arrangement 

01175-03-ET As Built A4
Tenix Alliance Fairfield WRP 

Citric Dosing Skid Junction Box 
Electrical Termination 
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Fairfield WRP Citric Dosing System

10.4  Factory Acceptance Test Sheets     

� Refer to the following pages:

______________________________________________________________________________________ 
Revision: A File: 01175-03-OM 

 51 

ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 1112 of 2338



ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 1113 of 2338



ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 1114 of 2338



ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 1115 of 2338



ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 1116 of 2338



ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 1117 of 2338



ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 1118 of 2338



ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 1119 of 2338



Fairfield W
R

P 
C

itric D
osing System

10.5  Factory Inspection and Test Plans 
 

 
 

 

�
R

efer to the follow
ing pages:

______________________________________________________________________________________ 
R

evision: A
 

File: 01175-03-O
M

 

 
52 

ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 1120 of 2338



ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 1121 of 2338



ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 1122 of 2338



ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 1123 of 2338



ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 1124 of 2338



Fairfield WRP Citric Dosing System
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SECTION 11: STORAGE AND PRESERVATION 

. Storage Prior to Installation

� Equipment is transported in wooden crates.
� Fork lift or crane will be required to move crates due to weight and 

size constraints. 
� Open wooden crate carefully and check for transit damage – 

immediately report to Grundfos if any. 
� Re-pack dosing skid in wooden crate and store in enclosed building 

out of direct exposure from the environment
� Store in such a place to prevent damage from moving plant. 
� Remove equipment from wooden crates when ready to install. 

Storage after Chemical Commissioning

� Drain all chemicals from all pipe work and flush – refer to section 
3.5.

� Drain all water from system then isolate suction and discharge 
valves.

� Isolate power from system and lock out as per site specifications 
and procedures. 

� Ensure all inlets and outlets are isolated to reduce the chance of 
external contaminations or ingress. 
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Operating instructions 
Flow monitors
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Preliminary note
An instruction is indicated by “►”: 
Example: ► Check whether the unit operates correctly.
A reaction to the action is indicated by ">": 
Example: > LED 9 lights.

1 Safety instructions
Please read the product description prior to set-up of the unit. Ensure that the 
product is suitable for your application without any restrictions.
The unit conforms to the relevant regulations and EC directives. 
Improper or non-intended use may lead to malfunctions of the unit or to un-
wanted effects in your application. 
That is why installation, electrical connection, set-up, operation and mainte-
nance of the unit must only be carried out by qualified personnel authorised by 
the machine operator.

•

•

•

•
•

•
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4

2 Functions and features
2.1 Application area 
The unit monitors the flow of liquid and gaseous media.

2.2 Operating principle flow monitoring
The unit detects the flow speed to the calorimetric measuring principle and 
switches the output: 

output closed if medium is flowing / output open if no medium is flowing.
This applies to the unit on delivery: output = normally open. In case of need you 
can change the output to normally closed (→ 7.2). It then applies: output open 
if medium is flowing.
If the flow speed increases, the switching status changes when the switch point 
is reached. 
If the flow speed falls again, the switching status changes if the value "SP 
minus hysteresis" is reached.
The hysteresis changes with the flow speed and it is essentially influenced by 
the set monitoring range. 
It is 2...5 cm/s for the setting 5...100 cm/s (= factory setting), it increases with 
higher flow speeds.
The typical response time  of the unit is 1...10 s. It can be influenced by the 
setting of the switch point:

Low switch point = quick reaction with rising flow.
High switch point = quick reaction with falling flow.

•

-

•

•

•

-
-
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3 Installation
Using process adapters the unit can be adapted to different process connections. 

Adapters have to be ordered separately as accessories. 
A correct fit of the unit and ingress resistance of the connection are only 
ensured using ifm adapters.
For small flow rates ifm adapter blocks are available.

3.1 Installation location
General

The sensor tip is to be completely sur-
rounded by the medium.
Insertion depth of the sensor: minimum 
12 mm.

•

•

Recommended
For horizontal pipes: mounting from 
the side.
For vertical pipes: mounting in the rising 
pipe.

•

•

Conditional
Horizontal pipe /mounting from the bot-
tom: if the pipe is free from build-up.
Horizontal pipe /mounting from the 
top: if the pipe is completely filled with 
medium.

•

•

To avoid
The sensor tip must not be in contact 
with the pipe wall.
Do not mount in downpipes that are 
open at the bottom!

•

•

•

•
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3.2 Sources of interference in the pipe system
Components integrated in the pipes, bends, valves, reductions, etc. lead to  turbu-
lence of the medium. This affects the function of the unit.
Recommendation: Adhere to the distances between sensor and sources of 
interference:

D = pipe diameter; S = sources of interference

3.3. Mounting operation
Ensure that the system is free of pressure during installation.
Ensure that no media can leak at the mounting location during installa-
tion.

►
►

Grease the threads of the process connection (1), adapter (2) and nut (3).
Note: The sensor tip (A) must not be in contact with grease.
Screw the suitable adapter into the process connection.
Place the flow monitor onto the adapter and tighten the nut. Tightening torque 
max. 50 Nm. Ensure that the unit is correctly oriented.

►

►
►
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4 Electrical connection
The unit must be connected by a qualified electrician.
The national and international regulations for the installation of electrical 
equipment must be adhered to. 
Voltage supply to EN 50178, SELV, PELV.

Disconnect power.
Connect the unit as follows:

Core colours of ifm sockets:
P: programming wire (for remote adjustment) → 7.5)
1 = BN (brown), 2 = WH (white), 3 = BU (blue), 4 = BK (black)

Use 4-wire connection cables without a link between pins 2 and 4. 
With 3-wire sockets with a link between pin 2 and pin 4 switching of the 
output stage triggers the remote adjustment.

5 Operating and display elements

1: Operation display
The green LEDs indicate the current flow (the LEDs 0 to 9 represent the range between 
no flow and maximum flow).
A lighting LED indicates the position of the switch point  (orange = output closed, red = 
output open).

•

•

2, 3: Setting buttons for adjustment and configuration

►
►
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6 Set-up and settings for water
(For media other than water → 7.1: Low flow adjustment).

Switch on the supply voltage.
All LEDs light and go out again step by step.  During this time the output is 
closed (if configured as normally open). The unit is in the operating mode.
Let the normal flow circulate in the installation.
Check the display and determine further actions.

1
The factory setting is suitable for the applica-
tion. 

No further settings are required.►

2

Your normal flow is below the representation 
range of the display.
2 setting options: 

Change the switch point (→ 6.1).
Carry out high flow adjustment (→ 6.2).

►
►

3
Your normal flow exceeds the representation 
range of the display  (LED 9 flashes).

Carry out high flow adjustment (→ 6.2). ►

You can restore the factory setting any time. (→ 7.3).

6.1 Change the switch point (optional)
For the factory setting the switch point is at LED 7. A change makes sense if:

the display shows example 2.
the flow fluctuates much or pulsates.
if a faster response time of the unit is requested (low switch point = fast re-
sponse with rising flow, high switch point = fast response with falling flow). 
Briefly  press the pushbutton  or .
The switch point LED flashes.
Press the pushbutton  or  as often as required. Each press of the push-
button shifts the LED by one position in the indicated direction.

Note: If no pushbutton is pressed for 2 s, the unit returns to the operating mode 
with the newly set value.

►
>

►
►

•
•
•

►
>
►
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6.2 High flow adjustment (optional)
The unit determines the existing flow as normal flow and adapts the display repre-
sentation (all LEDs except the switch point LED light green).

Let the normal flow circulate in the installation.
Press the pushbutton  and keep it pressed.
LED 9 lights, after approx. 5 s it flashes.
Release the pushbutton.

The unit is now adapted to your flow conditions. It passes into the operating mode, 
the display should now show example 1.
Note: The adjustment affects the switch point: It is increased proportionally (maxi-
mum up to LED 7).
Remote adjustment → 7.5.

7 Additional settings (optional)
7.1 Low flow adjustment
If the unit is used in media other than water, you should additionally adapt the unit 
to the minimum flow. 
Note: The following adjustment must only be carried out after the high flow adjust-
ment.

Let the minimum flow circulate in the installation or ensure flow standstill.
Press the pushbutton  and keep it pressed.
LED 0 lights, after approx. 5 s it flashes.
Release the pushbutton. The unit adopts the new value and passes into the 
operating mode.

Remote adjustment → 7.5.

7.2 Configure the switching output
The unit is delivered as normally open. In case of need you can change the output 
to normally closed:

Press the pushbutton  for at least 15 s.
LED 0 lights, after approx. 5 s it flashes.
After 10 s the current setting is displayed: LEDs 5...9 light orange (= output 
normally open).
After approx. 15 s LEDs 0...4 flash orange. 
Release the pushbutton. The output is changed to normally closed operation.

For a new changeover repeat the operation.

►
►
>
►

►
►
>
►

►
>
>

>
►
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7.3 Restore the factory setting (reset)
Press the pushbutton  for at least 15 s.
LED 9 lights, after approx. 5 s it flashes.
After approx. 15 s LEDs 0...9 flash orange. 
Release the pushbutton. All settings are reset to the factory setting:

operating area: 5 ...100 cm/s for water
switch point: LED 7
output function: NO
unlocked.

7.4 Lock / unlock the unit
The unit can be locked electronically to prevent unintentional settings.

Press both setting pushbuttons simultaneously for at least 10 s in the operating 
mode. 
The indication goes out, the unit locks or unlocks. 

On delivery: unlocked.

7.5 Remote adjustment
You can adapt the unit to new flow conditions any time.

Apply the operating voltage for > 5 ... < 10 s to Pin 2 = high flow adjustment.
Apply the operating voltage for > 10 ... < 15 s to Pin 2 = low flow adjustment.

This adjustment does not affect the switch point (the relative position is not 
changed).

8 Error during adjustment
If no adjustment is possible, all LEDs flash red. The unit then passes into the 
operating mode with unchanged values.
Possible cause /aid:

Error during installation.
Read chapter 3 Installation. 
Check whether all requirements have 
been met.

►

The difference between maximum flow and 
minimum flow is too small.

Increase the flow difference and carry 
out the adjustment once again.

►

The sequence high flow /low flow adjust-
ment was not adhered to.

Carry out the two adjustment operations 
again in the right sequence.

►

►
>
>
►

-
-
-
-

►

>

•
•
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9 Operation
After every power on all LEDs light and go out again step by step (during this time 
the output is closed if configured as normally open). The unit is then ready for 
operation.
In case of power failure or interruption all settings remain.

Operating indicators 
Green LED bar: Current flow within the representa-
tion range.
Indication of the switch point (SP):
- LED orange: output closed.
- LED red: output open.
LED 9 flashes: current flow above the
representation range.

LED 0 flashes: current flow far below the represen-
tation range.

Interference indicator
Short circuit at the switching output:
The operating indicator and red LEDs light 
alternately. 
If the short circuit has been rectified, the unit im-
mediately passes into the normal operating state.
The current operating state is displayed.

Display OFF
(no LED lights):

Operating voltage too low (< 19 V) or failed.
Ensure a correct voltage supply.

10 Maintenance
Recommended maintenance: 

Check the sensor tip for build-up from time to time. 
Clean it using a soft cloth. Stubborn build-up (e.g. lime) can be removed using 
a common vinegar cleaning agent.

►
►
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11 Scale drawing
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1: LED bar display
2: set button

12 Technical data
Application area ........................................................................................Liquids and gases
Operating voltage [V] ........................................................................................19 ... 36 DC1)

Current rating [mA] ..........................................................................................................250 
Short-circuit protection, pulsed; reverse polarity / overload protection
Voltage drop [V] .............................................................................................................< 2.5
Current consumption [mA]  .............................................................................................< 60
Power-on delay time [s] ...................................................................... 10, optically indicated 

ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 1137 of 2338



13

UK

Liquids
Medium temperature [°C] ....................................................................................  -25 ... +80
Setting range [cm/s]..................................................................................................3 ... 300
Greatest sensitivity [cm/s] ..........................................................................................3...100
Temperature gradient [K/min]  .........................................................................................300
Gases
Medium temperature [°C] ....................................................................................  -25 ... +80
Setting range [cm/s]............................................................................................200 ... 3000
Greatest sensitivity [cm/s].....................................................................................200 ... 800
Switch point accuracy [cm/s] ................................................................................± 2...± 102)

Hysteresis [cm/s] ..........................................................................................................2...52)

Repeatability [cm/s] ......................................................................................................1...52)

Temperature drift [cm/s x 1/K].........................................................................................0.13)

Response time [s] .......................................................................................................1 ... 10
Pressure resistance [bar].................................................................................................300
Operating temperature [°C] .................................................................................. -25 ... +80
Protection rating ........................................................................................................... IP 67
Protection class ..................................................................................................................III
Shock resistance [g] ..............................................................50 (DIN / IEC 68-2-27, 11 ms)
Vibration resistance [g] ...................................................20 (DIN / IEC 68-2-6, 55-2000 Hz)
Housing materials .............................stainless steel (304S15); PC (Makrolon); PBT-GF 20; 
 EPDM/X (Santoprene)
Materials (wetted parts) .......................................................................... Hastelloy (2.4610);
  O-ring: FPM 8x1.5 gr 80° Shore A
EMC
EN 61000-4-2 ESD:  ................................................................................ 4 kV CD / 8 kV AD
EN 61000-4-3 HF radiated:  ...................................................................................... 10 V/m 
EN 61000-4-4 Burst:  ..................................................................................................... 2 kV 
EN 61000-4-6 HF conducted:  ....................................................................................... 10 V
1) to EN50178, SELV, PELV;
2) for water; 5...100 cm/s; 25°C (factory setting)
3) for water; 5...100 cm/s; 10...70°C
The sensor conforms to the standard EN 61000-6-2

Technical data and further information at
www.ifm.com → Select your country → Data sheet direct:
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Product Manual

1 Series 8700 Magnetic
Flowmeter Flowtubes

Rosemount, the Rosemount logotype, and SMART FAMILY are registered trademarks of Rosemount Inc.
DeltaV is a trademark of the Fisher-Rosemount group of companies.
HART is a registered trademark of the HART Communication Foundation.
Tefzel and Teflon are registered trademarks of E.I. du Pont de Nemours & Co.
Ryton is a registered trademark of the Phillips Petroleum Co.
Fluoraz is a registered trademark of Greens, Tweed & Co., Inc.
Hastelloy C and Hastelloy C-22 are registered trademarks of Haynes International,
FOUNDATION is a trademark of the Fieldbus Foundation.

Cover photo: 8711-004AC

Read this manual before working with the product. For personal and system
safety, and for optimum product performance, make sure you thoroughly
understand the contents before installing, using, or maintaining this product.

Within the United States, Rosemount Inc. has two toll-free assistance numbers.

Customer Central: 1-800-999-9307 (7:00 a.m. to 7:00 p.m. CST)
Technical support, quoting, and order-related questions.

North American 1-800-654-7768 (24 hours a day – Includes Canada)
Response Center: Equipment service needs.

For equipment service or support needs outside the United States, your local
Rosemount representative.

The products described in this document are NOT designed for
nuclear-qualified applications.

Using non-nuclear qualified products in applications that require
nuclear-qualified hardware or products may cause inaccurate readings.

For information on Rosemount nuclear-qualified products, contact your local
Rosemount Sales Representative.
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Fisher-Rosemount satisfies all obligations coming from legislation
to harmonize product requirements in the European Union.

Rosemount Inc.
8200 Market Boulevard
Chanhassen, MN 55317 USA
Tel 1-800-999-9307
Fax (952) 949-7001
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1 Introduction

MANUAL SCOPE The Rosemount® Series 8700 Magnetic Flowmeter System combines 
separate flowtube and transmitter units. This manual is designed to assist 
in the installation and operation of Rosemount Model 8705, Model 8707 
High-Signal, and Model 8711 Magnetic Flowmeter Flowtubes. 

Specific transmitter information is located in the product manual 
for the Model 8712C/U/H (document 00809-0100-4729), Model 8732C 
(document 00809-0100-4725), or Model 8742C (document 00809-0100-4793) 
Magnetic Flowmeter Transmitters. 

Section 2: Installation
• installation instructions

Section 3: Start-Up and Operation
• flowtube calibration number
• flowtube configuration information.

Section 4: Troubleshooting
• troubleshooting procedures 
• electrical circuit diagrams

Section 5: Model 8705 and Model 8707 High-Signal
Flowtube Specifications

• specifications for Model 8705 and Model 8707
• reference tables
• dimensional drawings

Section 6: Model 8711 Flowtube Specifications
• specifications for Model 8711 
• reference tables
• dimensional drawings

Appendix A: Field-Removable Electrodes
• instructions for removing and replacing the field-removable 

electrode assembly

Attempting to install and operate Model 8705, Model 8707 High-Signal, or Model
8711 Magnetic Flowmeter Flowtubes without reviewing the instructions contained in
this manual could result in personal injury or equipment damage.
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Rosemount Series 8700 Magnetic Flowmeter Flowtube

1-2

SYSTEM DESCRIPTION Rosemount Series 8700 Magnetic Flowmeter Systems measure 
volumetric flow rate by detecting the velocity of a conductive liquid that 
passes through a magnetic field. Magnetic Flowmeter Systems consist 
of a flowtube and a transmitter. 

There are three Rosemount magnetic flowmeter flowtubes:

• Flanged Model 8705

• Flanged High-Signal Model 8707

• Wafer-Style Model 8711

There are three Rosemount magnetic flowmeter transmitters:

• Model 8712C/U/H

• Model 8732C

• Model 8742C

The flowtube is installed in-line with process piping — either vertically 
or horizontally. Coils located on opposite sides of the flowtube create the 
necessary magnetic field. A conductive liquid moving through the 
magnetic field generates a voltage that is detected by two electrodes.

The transmitter drives the coils to generate a magnetic field and 
electronically conditions the voltage detected by the electrodes. The 
transmitter then produces output signals proportional to the 
liquid velocity.

SAFETY MESSAGES Procedures and instructions in this manual may require special 
precautions to ensure the safety of the personnel performing the 
operations. Refer to the safety messages listed at the beginning of each 
section before performing any operations.
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2 Installation

SAFETY MESSAGES This section covers the steps required to physically install the flowtube. 
Instructions and procedures in this section may require special 
precautions to ensure the safety of the personnel performing the 
operations. Please refer to the following safety messages before 
performing any operation in this section.

Failure to follow these installation guidelines could result in death or serious injury:

Installation and servicing instructions are for use by qualified personnel only.
Performing any servicing other than that contained in this manual may
result in death or serious injury. Do not perform any servicing other than
that contained in the operating instructions, unless qualified.

The flowtube liner is vulnerable to handling damage. Never place anything through
the flowtube for the purpose of lifting or gaining leverage. Liner damage can render
the flowtube useless.

To avoid possible damage to the flowtube liner ends, do not use metallic or
spiral-wound gaskets. If frequent removal is anticipated, take precautions to protect the
liner ends. Short spool pieces attached to the flowtube ends are often used for
protection.

Correct flange bolt tightening is crucial for proper flowtube operation and life. All bolts
must be tightened in the proper sequence to the specified torque limits. Failure to
observe these instructions could result in severe damage to the flowtube lining and
possible flowtube replacement.
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STEP 1: HANDLING Handle all parts carefully to prevent damage. Whenever possible, 
transport the system to the installation site in the original shipping 
containers. Teflon®-lined flowtubes are shipped with end covers that 
protect it from both mechanical damage and normal unrestrained 
distortion. Remove the end covers just before installation.
Flanged 6- through 36-inch flowtubes come with a lifting lug on each 
flange. The lifting lugs make the flowtube easier to handle when it is 
transported and lowered into place at the installation site. Flanged ½- 
to 4-inch flowtubes do not have lugs. They must be supported with a 
lifting sling on either side of the housing. 

Figure 2-1 shows flowtubes correctly supported for handling and 
installation. Notice the plywood end pieces are still in place to protect 
the flowtube liner during transportation.

FIGURE 2-1. Flowtube Support for
Handling and Installation

STEP 2: MOUNTING Physical mounting of a flowtube is similar to installing a typical section 
of pipe. Conventional tools, equipment, and accessories (bolts, gaskets, 
and grounding hardware) are required. 

Calibration Rosemount flowtubes are wet calibrated at the factory. They do not 
need further calibration during installation.

See Safety Messages on page 2-1 for complete warning information.

½- through 4-Inch
Flowtubes

6- through 36-Inch
Flowtubes
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Installation

Upstream/
Downstream Piping

To ensure specification accuracy over widely varying process conditions, 
install the flowtube a minimum of five straight pipe diameters 
upstream and two pipe diameters downstream from the electrode plane 
(see Figure 2-2).

FIGURE 2-2. Upstream and
Downstream Straight Pipe Diameters

Flowtube Orientation The flowtube should be installed in a position that ensures the flowtube 
remains full during operation. Horizontal or inclined positions are 
preferred. Figures 2-3, 2-4, and 2-5 show the proper flowtube orientation 
for the most common installations. 

The following orientations ensure that the electrodes are in the 
optimum plane to minimize the effects of entrapped gas. Further 
information on electrode orientation can be found in Appendix A.

As illustrated in Figures 2-4B and 2-5B, avoid downward flows where back 
pressure does not ensure that the flowtube remains full at all times. 

FIGURE 2-3.
Horizontal Flowtube Orientation

87
05

-0
28

1F
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A
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5 Pipe Diameters 2 Pipe Diameters
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FIGURE 2-4.
Vertical Flowtube Orientation

FIGURE 2-5.
Incline or Decline Orientation
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Flow Direction The flowtube should be mounted so that the FORWARD end of the flow 
arrow, shown on the flowtube identification tag, points in the direction 
of flow through the tube (see Figure 2-6). In this mounting 
configuration, the conduit ports point upstream.

FIGURE 2-6. Flow Direction

STEP 3: INSTALLATION OF
MODEL 8705 AND MODEL
8707 HIGH-SIGNAL

The following drawings should be used as a guide in the installation of 
the Model 8705 and Model 8707 High-Signal Flowtubes. Refer to page 
2-8 for installation of the Model 8711 Flowtube.

Gaskets The flowtube requires a gasket at each of its connections to adjacent devices 
or piping. The gasket material selected must be compatible with the process 
fluid and operating conditions. Metallic or spiral-wound gaskets can 
damage the liner. If the gaskets will be removed frequently, protect the 
liner ends.

A gasket is required on each side of the grounding ring, as shown in 
Figure 2-7. All other applications (including lining protector and 
grounding electrode) require only one gasket on each end connection, as 
shown in Figure 2-8.

FLOW

Flow Direction Arrow

87
05

-0
28

1H
02

F

See Safety Messages on page 2-1 for complete warning information.
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FIGURE 2-7. Gasket Placement with
Non-attached Grounding Rings

FIGURE 2-8. Gasket Placement

Flange Bolts Flowtube sizes and torque values for both ASME B16.5 (ANSI) Class 
150 and Class 300 flanges are listed in Table 2-1. Consult factory for 
other flange ratings and types. Tighten flange bolts in the incremental 
sequence as shown in Figure 2-9. See Table 5 and Table 7 for bolt sizes 
and hole diameters.

Always check for leaks at the flanges after tightening the flange bolts. 
Failure to use the correct flange bolt tightening methods can result in 
severe damage. All flowtubes require a second torquing twenty-four 
hours after initial flange bolt tightening.

Gasket (Supplied by user)
Grounding Ring

Gasket (Supplied by user) 87
05

-0
03

8D
87

05
-0

04
0E

Gasket (Supplied by user)

See Safety Messages on page 2-1 for complete warning information.
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FIGURE 2-9. Flange Bolt
Torquing Sequence

TABLE 2-1. Flange Bolt Torque
Specifications for Model 8705 and
Model 8707 High-Signal Flowtubes

4-Bolt 8-Bolt

12-Bolt 14-Bolt

20-Bolt

87
01

-0
87

0G
02

A

Torque the flange bolts
in increments according to

the above numerical sequence.

Size Code Line Size Class 150
(pound-feet)

Class 300
(pound-feet)

005
010
015
020
030
040
060
080
100
120
140
160
180
200
240
300
360

½-inch (15 mm)
1 inch (25 mm)

1½ inch (40 mm)
2 inch (50 mm)
3 inch (80 mm)
4 inch (100 mm)
6 inch (150 mm)
8 inch (200 mm)
10 inch (250 mm)
12 inch (300 mm)
14 inch (350 mm)
16 inch (400 mm)
18 inch (450 mm)
20 inch (500 mm)
24 inch (600 mm)
30 inch (750 mm)
36 inch (900 mm)

10
10
17
25
45
35
60
80
70
80
100
90
125
125
150
150
200

10
10
22
17
35
50
65
60
65
80
–
–
–
–
–
–
–
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STEP 3: INSTALLATION OF
MODEL 8711

The following section should be used as a guide in the installation of the 
Model 8711 Flowtube.

Gaskets The flowtube requires a gasket at each of its connections to adjacent devices 
or piping. The gasket material selected must be compatible with the process 
fluid and operating conditions. Metallic or spiral-wound gaskets can 
damage the liner. If the gaskets will be removed frequently, protect the 
liner ends. If grounding rings are used, a gasket is required on each 
side of the grounding ring.

Alignment and Bolting 1. On 1½ - through 8-inch (40 through 200 mm) line sizes, place 
centering rings over each end of the flowtube. The smaller line 
sizes, 0.15- through 1-inch (4 through 25 mm), do not require 
centering rings.

2. Insert studs for the bottom side of the flowtube between the pipe 
flanges. Stud specifications are listed in Table 2-2 Using carbon 
steel bolts on smaller line sizes, 0.15- through 1-inch (4 
through 25 mm), rather than the required stainless steel 
bolts, will degrade performance.

TABLE 2-2. Stud Specifications

3. Place the flowtube between the flanges. Make sure that the 
centering rings are properly placed in the studs. The studs should 
be aligned with the markings on the rings that correspond to the 
flange you are using.

4. Insert the remaining studs, washers, and nuts.
5. Tighten to the torque specifications shown in Table 2-1 Do not 

overtighten the bolts or the liner may be damaged.

NOTE
On the 4- and 6-inch PN 10–16, insert the flowtube with rings first and then 
insert the studs. The slots on this ring scenario are located on the inside of 
the ring.

See Safety Messages on page 2-1 for complete warning information.

Nominal Flowtube Size Stud Specifications

0.15 – 1 inch (4 – 25 mm) 316 SST ASTM A193, Grade B8M Class 1 threaded mounted studs

1½ – 8 inch (40 – 200 mm) CS, ASTM A193, Grade B7, threaded mounting studs

ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 1152 of 2338



2-9
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FIGURE 2-10. Gasket Placement with
Centering Rings

Flange Bolts Flowtube sizes and torque values for both Class 150 and Class 300 
flanges are listed in Table 2-3. Tighten flange bolts in the incremental 
sequence, shown in Figure 2-9. 

Always check for leaks at the flanges after tightening the flange 
bolts. All flowtubes require a second torquing 24 hours after initial 
flange bolt tightening. 

TABLE 2-3. Torque specifications

Customer-supplied
Gasket

87
32

-0
00

2A
1A

Centering Rings

FLOW

Installation, Studs
Nuts and Washers

Size Code Line Size Pound-feet Newton-meter

15F
30F
005
010
015
020
030
040
060
080

0.15 inch (4 mm)
0.30 inch (8 mm)
½-inch (15 mm)
1 inch (25 mm)

1½ inch (40 mm)
2 inch (50 mm)
3 inch (80 mm)
4 inch (100 mm)
6 inch (150 mm)
8 inch (200 mm)

5
5
5

10
15
25
40
30
50
70

6.8
6.8
6.8

13.6
20.5
34.1
54.6
40.1
68.2
81.9
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STEP 4: GROUNDING Grounding the flowtube is one of the most important details of flowtube 
installation. Proper grounding ensures that only the voltage induced in 
the magnetic field of the flowtube is measured. Use Table 2-4 to 
determine which grounding option to follow for proper installation. 
Attached grounding rings should be grounded equivalently to 
non-attached grounding rings.

NOTE
Consult factory for installations requiring cathodic protection or situations 
where there are high currents or high potential in the process. 

The flowtube case should always be grounded in accordance with 
national and local electrical codes. Failure to do so may impair the 
protection provided by the equipment. The most effective grounding 
method is direct connection to earth ground with minimal impedance.

The Internal Ground Connection (Protective Ground Connection) 
located in side the junction box is the Internal Ground Connection 
screw. This screw is identified by the ground symbol:

TABLE 2-4. Grounding Installation

Grounding Options

Type of Pipe No Grounding Options Grounding Rings Grounding Electrodes Lining Protectors

Conductive Unlined Pipe See Figure 2-11 Not Required Not Required See Figure 2-12

Conductive Lined Pipe Insufficient Grounding See Figure 2-12 See Figure 2-11 See Figure 2-12

Non-Conductive Pipe Insufficient Grounding See Figure 2-13 See Figure 2-14 See Figure 2-13
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FIGURE 2-11. No Grounding Options
or Grounding Electrode in Lined Pipe

FIGURE 2-12. Grounding with
Grounding Rings or Lining Protectors

Earth
Ground

87
05

-0
04

0C

Earth
Ground

87
05

-0
03

8C

Grounding Rings
or

Lining Protectors
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FIGURE 2-13. Grounding with
Grounding Rings or Lining Protectors

FIGURE 2-14. Grounding with
Grounding Electrodes

87
05

-0
03

8E

Grounding Rings
or

Lining Protectors

Earth
Ground

Earth
Ground

87
05

-0
04

0D
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Installation

STEP 5: WIRING The conduit connections needed for installation depend on transmitter 
location. A conduit run between the flowtube and transmitter is not 
required if the transmitter is integrally mounted on the flowtube. 

Conduit Ports
and Connections

Both the flowtube and transmitter junction boxes have ports for ¾-inch 
NPT conduit connections. These connections should be made in 
accordance with local or plant electrical codes. Unused ports should be 
sealed with metal plugs. Housing damage will result if metal plugs 
are overtightened.

Flanged and wafer flowtubes have two conduit ports as shown in 
Figures 1, 2, 3, and 1. Either one may be used for both the coil drive and 
electrode cables. Use the stainless steel plug that is provided to seal the 
unused conduit port. 

Series 8700 Flowtubes use a pulsed-dc signal generated by Model 
8712C/U/H, Model 8732C, or Model 8742C Magnetic Flowmeter 
Transmitter. Connect the Model 8712H High-Signal Magnetic 
Flowmeter Transmitter only to the Model 8707 High-Signal Flowtube. 

A single dedicated conduit run for the coil drive and electrode cables is 
needed between a flowtube and a remote transmitter. Bundled cables in 
a single conduit are likely to create interference and noise problems in 
your system. Use one set of cables per conduit run. See Figure 2-15 for 
proper conduit installation diagram and Table 2-5 for 
recommended cable.

Use wire rated for the proper temperature application. For connections 
in ambient temperatures above 140 °F (60 °C), use a wire rated for 
176 °F (80 °C). For ambients greater than 176 °F (80 °C), use a wire 
rated for 230 °F (110 °C).

This is a pulsed dc magnetic
flowmeter. Do not connect ac
power to the flowtube or to
terminals 1 and 2 of the
transmitter, or replacement of the
electronics board will be necessary.
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FIGURE 2-15. Conduit Preparation  

TABLE 2-5. Cable Requirements Transmitter Input Power

Remote transmitter installations require equal lengths of signal and 
coil drive cables. Integrally mounted transmitters are factory wired and 
do not require interconnecting cables.

Lengths from 5 to 1,000 feet (1.5 to 300 meters) may be specified, and 
will be shipped with the flowtube.

Cable longer than 100 feet (30 meters) is not recommended for 
high-signal magmeter systems.

Coil Drive and Electrode
Cables

Coil Drive and Electrode
Cables

Power

Outputs

Power

Outputs

WRONG CORRECT

Power

Outputs

Power

Outputs

87
05

-0
00

5C
D

G
A

,D
D

G
A

Description Part Number

Signal Cable (20 AWG)
Belden 8762, Alpha 2411 equivalent

08712-0061-0001

Coll Drive Cable (14 AWG)
Belden 8720, Alpha 2442 equivalent

08712-0060-0001

Combination Signal and Coil
Drive Cable (18 AWG)(1)

Belden 9368 equivalent

(1) Combination signal and coil drive cable is not recommended for
high-signal magmeter system. For remote mount installations,
combination signal and coil drive cable should be limited to less
than 100 ft (30 m).

08712-0750-0001
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Cable Preparation Prepare the flowtube ends of the coil drive and electrode cables, as 
shown in Figure 2-16.

NOTE
The maximum length for unshielded wire in the wiring compartment is ½-inch.

Correct cable preparation is important for a successful installation. The 
cable shield should be stripped back no more than 0.50 inch. If more wire is 
exposed, electrical noise will increase and create unstable meter readings.

FIGURE 2-16. Cable
Preparation Detail

IMPORTANT
Failure to connect the cable shields will result in improper operation. 
Series 8700 Flowtube Systems require that the cable shields be 
connected at the flowtube for proper operation. 

0.50 inch

Cable Shield 87
05

-0
04

1B
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Flowtube to Model 8712C/U
Transmitter Connections

Connect coil drive and electrode cables as shown in Figure 2-17.

FIGURE 2-17. Wiring Diagram to
Model 8712C/U Transmitter

87
12

-0
4A

This is a pulsed dc
magnetic flowmeter. Do
not connect ac power
to the flowtube or to
terminals 1 and 2 of
the transmitter, or
replacement of the
electronics board will be
necessary.

TABLE 2-6. Flowtube to Remote
Mount Transmitter

Rosemount
Model 8712C/U

Transmitters

Rosemount Model
8705/8707/8711

Flowtubes

1 1

2 2

17 17

18 18

19 19
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High-Signal Flowtube
to High-Signal
Transmitter Connections

Connect coil drive and electrode cables as shown in Figure 2-18.

FIGURE 2-18. Wiring Diagram to
Model 8712H High-Signal Transmitter

87
12

-0
3A

This is a pulsed dc
magnetic flowmeter. Do
not connect ac power
to the flowtube or to
terminals 1 and 2 of
the transmitter, or
replacement of the
electronics board will
be necessary.

TABLE 2-7. High-Signal Flowtube to
High-Signal Transmitter

Rosemount
Model 8712H
Transmitters

Rosemount Model
8707 Flowtubes

1 1

2 2

17 17

18 18

19 19
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Flowtube to Integral Mount
Transmitter Connections

Connect coil drive and electrode cables as shown in Figure 2-19.

FIGURE 2-19. Wiring Diagram to
Model 8732C/8742C Transmitter

 

87
32

-8
73

2B
01

A

Electronics Board

W

This is a pulsed dc
magnetic flowmeter. Do
not connect ac power
to the flowtube or to
terminals 1 and 2 of
the transmitter, or
replacement of the
electronics board will
be necessary.

TABLE 2-8. Flowtube to Integral
Mount Transmitter

Rosemount Model
8732C/8742C

Rosemount
Model 8705/8711

Flowtubes

1 1

2 2

17 17

18 18

19 19
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STEP 6: PROCESS LEAK
PROTECTION
(MODEL 8705 AND MODEL
8707 HIGH-SIGNAL ONLY)

The Model 8705 and Model 8707 High-Signal Flowtube housing is 
fabricated from carbon steel to perform two separate functions. First, it 
provides shielding for the flowtube magnetics so that external 
disturbances cannot interfere with the magnetic field and thus affect 
the flow measurement. Second, it provides the physical protection to 
the coils and other internal components from contamination and 
physical damage that might occur in an industrial environment. The 
housing is completely welded and gasket-free.

The three housing configurations are identified by the W0, W1, or W3 
in the model number option code when ordering. Below are brief 
descriptions of each housing configuration, which are followed by a 
more detailed overview.

• Code W0 — sealed, welded coil housing (standard configuration)
• Code W1 — sealed, welded coil housing with a relief valve 

capable of venting fugitive emissions to a safe location (additional 
plumbing from the flowtube to a safe area, installed by the user, is 
required to vent properly)

• Code W3 — sealed, welded coil housing with separate electrode 
compartments capable of venting fugitive emissions (additional 
plumbing from the flowtube to a safe area, installed by the user, is 
required to vent properly)

Standard Housing
Configuration

The standard housing configuration is identified by a code W0 in the 
model number. This configuration does not provide separate electrode 
compartments with external electrode access. In the event of a process 
leak, these models will not protect the coils or other sensitive areas 
around the flowtube from exposure to the pressure fluid.

FIGURE 2-20. Standard Housing —
Configuration Sealed Welded Housing
(Option Code W0)

¾–14 NPT Conduit
Connection(no relief valve)

87
05

-1
00

2A
05

D
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Relief Valves The first optional configuration, identified by the W1 in the model 
number option code, uses a completely welded coil housing. This 
configuration does not provide separate electrode compartments with 
external electrode access. This optional housing configuration provides 
a relief valve in the housing to prevent possible overpressuring caused 
by damage to the lining or other situations that might allow process 
pressure to enter the housing. The relief valve will vent when the 
pressure inside the flowtube housing exceeds 5 psi. Additional piping 
(provided by the user) may be connected to this relief valve to drain any 
process leakage to safe containment (see Figure 2-21).

FIGURE 2-21. Coil-Housing
Configuration — Standard Welded
Housing With Relief Valve
(Option Code W1)

Optional:
Use drain port to

plumb to a safe area
(Supplied by user) ¾–14 NPT Conduit

Connection

87
05

-0
02

1A
05

B

¼'' NPT – 5 psi
Pressure Relief Valve
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Process Leak Containment The second optional configuration, identified as option code W3 in the 
model number, divides the coil housing into three compartments: one 
for each electrode and one for the coils. Should a damaged liner or 
electrode fault process fluid to migrate behind the electrode seals, the 
fluid is contained in the electrode compartment. The sealed electrode 
compartment prevents the process fluid from entering the coil 
compartment where it would damage the coils and other 
internal components.

The electrode compartments are designed to contain the process fluid at 
full line pressure. An o-ring sealed cover provides access to each of the 
electrode compartments from outside the flowtube; drainports are 
provided in each cover for the removal of fluid.

NOTE
The electrode compartment could contain full line pressure and it must 
be depressurized before the cover is removed.

FIGURE 2-22. Housing Configuration
— Sealed Electrode Compartment
(Option Code W3)

If necessary, capture any process fluid leakage, connect the appropriate 
piping to the drainports, and provide for proper disposal (see Figure 
2-22).

Fused Glass Seal

Sealed Electrode Compartment

¼–NPT

O-Ring Seal

Optional:
Use drain port to

plumb to a safe area
(Supplied by user)

87
05

-0
00

7A
D

G
B

Grounding Electrode Port
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STEP 7: START-UP
AND OPERATION

Start-up and operation is dependent upon the transmitter selected to 
complement the flowtube. For transmitter start-up information, refer to 
the Model 8712C/U/H manual (document 00809-0100-4729), the Model 
8732C manual (document 00809-0100-4725), or the Model 8742C 
manual (document 00809-0100-4793).

Flowtube
Calibration Number

A unique flowtube calibration number, imprinted on the flowtube tag, 
enables any flowtube to be used with any Rosemount transmitter 
without further calibration. Rosemount flow lab tests determine 
individual flowtube output characteristics. The characteristics are 
identified by a 16-digit calibration number.

The 16-digit calibration number can be programmed into the Model 
8712C/U/H or Model 8732C transmitter using the Local Operator 
Interface (LOI) or the Model 275 HART® Communicator. Refer to the 
appropriate transmitter product manual for complete instructions. In a 
FOUNDATION™ fieldbus environment, the Model 8742C can be 
configured using the DeltaV™ configuration tool or another 
FOUNDATION fieldbus configuration device.

The calibration number is more than a correction factor, or K- factor, for 
the flowtube. The first five digits represent the low frequency gain. The 
ninth through thirteenth digits represent the high frequency gain. Both 
numbers are normalized from an ideal number of 10000.  Standard 
configurations use the low frequency gain, but in noisy applications it 
may be worthwhile to switch to the higher frequency. An additional 
transmitter procedure, called Auto Zero, is required to perform at the 
higher coil drive frequency. The full procedure can be found in the 
appropriate transmitter manual. The seventh and eigth digits 
represent the zero offset at both frequencies where the nominal value 
is 50. Empty pipe functionality is a transmitter feature that is 
controlled by the flowtube calibration number. To turn off this feature, 
change the fourteenth digit to the number 7.

Quick Start-up To initiate a basic transmitter start-up, only four parameters are required:

• Tube calibration number
• Tube size
• Units
• Analog output range (URV)

Refer to the Model 8712C/U/H, Model 8732C, or Model 8742C product 
manuals for complete transmitter start-up instructions.
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3 Troubleshooting

SAFETY MESSAGES Instructions and procedures in this section may require special 
precautions to ensure the safety of the personnel performing the 
operations. Refer to the following safety messages before performing 
any operation in this section.

INDEPENDENT
FLOWTUBE AND
TRANSMITTER
REPLACEMENT

Rosemount flow lab tests determine individual flowtube characteristics 
and account for them with the 16-digit calibration number. Flowtube 
interchangability reduces the need for spare transmitters. It also 
ensures factory-calibrated accuracy without additional calibration 
procedures or equipment. The unique calibration number is loaded into 
the transmitters, enabling the interface of a Rosemount flowtube to 
communicate with a Rosemount transmitter. A description of the 
flowtube calibration number is included on page 2-22.

Failure to follow these installation guidelines could result in death or serious injury:

Installation and servicing instructions are for use by qualified personnel only.
Performing any servicing other than that contained in this manual may result in death
or serious injury. Do not perform any servicing other than that contained in the
operating instructions, unless qualified.

Mishandling products exposed to a hazardous substance may result in death or
serious injury. If the product being returned was exposed to a hazardous substance
as defined by OSHA, a copy of the required Material Safety Data Sheet (MSDS) for
each hazardous substance identified must be included with the returned goods.

ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 1167 of 2338



Rosemount Series 8700 Magnetic Flowmeter Flowtube

3-2

FLOWTUBE
TROUBLESHOOTING

The Model 8712C/U/H, Model 8732C, or Model 8742C Magnetic 
Flowmeter Transmitters perform self diagnostics on the entire 
magnetic flowmeter system: the transmitter, the flowtube, and the 
interconnecting wiring. While most of the diagnostics are related 
to the transmitter microprocessor, some tests diagnose specific 
flowtube problems.

NOTE
Before performing any of the flowtube tests, cut off power and 
disconnect all connections inside the flowtube junction box. 

If a problem with the flowtube is identified, the following chart can 
assist in troubleshooting the flowtube. 

Take all readings from inside the junction box with a multimeter. 
Readings taken at the transmitter terminals may provide incorrect or 
inconclusive information and should be avoided. 
A flowtube circuit diagram is shown in Figure 3-1.
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Troubleshooting

TABLE 3-1. Flowtube Troubleshooting

Test A–Flowtube Coil

Step 1 Step 2 Step 3

Disconnect power from the transmitter
by removing the fuse. Disconnect wires
1 and 2 from the transmitter.

➤ Measure the resistance across wires 1
and 2 going to the flowtube, using the
lowest ohms scale. The reading should
be between 2 and 18 �.

➤ A reading outside this range indicates
that the coils or cables may be open
or shorted.

Test B– Coil Shield to Coil

Step 1 Step 2 Step 3

Disconnect power from the transmitter
by removing the fuse. Disconnect wires
1, 2, and ground from the transmitter.

➤ Measure the resistance from the coil
shield (ground) to wires 1 and 2 using
the highest scale. Both readings should
be overrange.

➤ Any reading on the scale indicates that
the coils are shorted to the housing.

Test C– Electrode Shield to Electrode (See Note Below)

Step 1 Step 2 Step 3

Disconnect power from the transmitter
by removing the fuse. Disconnect wires
17, 18, and 19 from the transmitter. Test
with process in the flowtube (either flow
or no flow).

➤ Measure the resistance from wire 17 to
18 and 17 to 19. This reading will
change as you hold the leads on the
wires, so use the initial reading.
These readings should both be between
1 k� and 3 M� and close to each other.

➤ A reading near 68k� or 0� indicates a
possible shorted electrode. A stable
reading indicates a shorted electrode.
A high reading indicates a possible
coated electrode, non-conductive
process, or electrode not in contact
with process.

Test D– Positive to Negative Electrode (See Note Below)

Step 1 Step 2 Step 3

Disconnect power from the transmitter
by removing the fuse. Disconnect wires
18, and 19 from the transmitter. Test with
process in the flowtube (either flow or
no flow).

➤ Measure the resistance between wires
18 and 19. This reading should be in the
range between 100 k� and 2M�.

➤ An overrange reading indicates a coated
electrode, non-conductive process,
or electrode not in contact with the
process.

Test E– Coils to Electrode

Step 1 Step 2 Step 3

Disconnect power from the transmitter
by removing the fuse. Disconnect all
wires from the transmitter.

➤ Measure the resistance between wires 1
or 2 and 18 and between 1 or 2 and 19.
Both readings should be in overrange.

➤ Any reading on scale indicates a
resistive path from the coils to electrode.
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Rosemount Series 8700 Magnetic Flowmeter Flowtube
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FIGURE 3-1.
Flowtube Circuit Diagram

RETURN OF MATERIALS To expedite the return process outside the United States, contact the 
nearest Fisher-Rosemount representative.

The North American Response Center (1-800-654-7768) will assist you 
with any needed information or materials and is available for users 
within the United States and Canada, 24 hours a day.

The center will ask for product model and serial numbers, and will 
provide a Return Material Authorization (RMA) number. The center 
will also ask for the name of the process material the product was last 
exposed to. Mishandling products exposed to a hazardous substance 
may result in death or serious injury. A copy of the Material Safety 
Data Sheet may be required, depending on the nature of the hazardous 
substance as defined by OSHA.

The North American Response Center will provide the additional 
information and procedures necessary to return goods exposed to 
hazardous substances.

87
12

-0
00

7E
04

A

68.1k� (not applicable for flowtubes
with N0 hazardous certification
approval option code)

Flowtube Housing

68.1k�

See Safety Messages on page 3-1 for complete warning information.

ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 1170 of 2338



Section
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4 Specifications:
Model 8705 and Model 8707
High-Signal Flowtubes

SPECIFICATIONS

Functional Specifications Service
Conductive liquids and slurries

Line Sizes
1/2–36 inch (15–900 mm) for Model 8705
3–36 inch (80–600 mm) for Model 8707

Interchangeability
Model 8705 flowtubes are interchangeable with Model 8712C/U, Model 
8732, and Model 8742C Transmitters. Model 8707 High-Signal 
Flowtubes are interchangeable with Model 8712H High-Signal 
Transmitters. System accuracy is maintained regardless of line size or 
optional features. Each flowtube nameplate has a sixteen-digit 
calibration number that can be entered into a transmitter through the 
Local Operator Interface (LOI) or the HART Communicator on the 
Model 8712C/U/H and the Model 8732C. In a FOUNDATION™ fieldbus 
environment, the Model 8742C can be configured using the DeltaV™ 
fieldbus configuration tool or another FOUNDATION fieldbus 
configuration device. No further calibration is necessary.

Upper Range Limit

30 ft/s (10 m/s)

Process Temperature Limits

Teflon (PTFE) Lining
–20 to 350 °F (–29 to 177 °C)

Tefzel (ETFE) Lining
–20 to 300 °F (–29 to 149 °C)

Polyurethane Lining
0 to 140 °F (–18 to 60 °C)

Neoprene Lining
0 to 185 °F (–18 to 85 °C)

Linatex Lining (Not available for Model 8707)
0 to 158 °F (–18 to 70°C)

Ambient Temperature Limits
–30 to 150 °F (–34 to 65 °C)

Ambient Conditions
Overvoltage category I. Pollution Degree 2
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Rosemount Series 8700 Magnetic Flowmeter Flowtubes

4-2

Pressure Limits
See Table 1 and Table 2 for flange limits. (Verify that the process 
temperature does not exceed liner material specifications.)

Pressure and Vacuum Limits
Full vacuum at maximum lining material temperature; consult factory 
for vacuum applications that require Teflon (PTFE) lining material and 
line sizes greater than 6 inches (150 mm) or larger

Submergence Protection
IP 68. Continuous to 30 feet (10 meters)

Enclosure Rating
NEMA 4x. CSA 4

Electrical Rating (Model 8707 only)
Coil drive: 185 V pulse dc, 6 Hz, 250 W
Electrode: 5 V 1 W

Hazardous Location Certifications
N0 Factory Mutual (FM) Approval Dust-ignition proof for Class II/III, 

Division 1 Groups E, F, and G; Non-incendive for Class I, Division 
2 Groups A, B, C, and D; T5 temperature code; For non-flammable 
process fluid service only
AND
Canadian Standards Association (CSA) Approval Suitable for use 
in Class I, Division 2 Groups A, B, C, and D; Dust-ignition proof for 
Class II/III, Division 1, Groups E, F, and G hazardous locations
AND
CE Marking (Model 8705 only)

TABLE 4-1. Flowtube Temperature vs. Pressure Limits
for ASME B16.5 Class Flanges (1/2- to 24-inch line sizes)(1)

Flange Material Flange Rating

Pressure

@ -20 to 100 °F
(-29 to 38 °C)

@ 200 °F
(93 °C)

@ 300 °F
(149 °C)

@ 350 °F
(177 °C)

Carbon Steel Class 150 255 psi 260 psi 230 psi 215 psi
Class 300 740 psi 675 psi 655 psi 645 psi

304 Stainless Steel Class 150 275 psi 235 psi 205 psi 190 psi
Class 300 720 psi 600 psi 530 psi 500 psi

(1) 30- and 36-inch AWWA C207 Table 2 Class D rated to 150 psi at 150 °F (66 °C).

TABLE 4-2. Flowtube Temperature vs. Pressure Limits
for DIN Flanges (15 to 600 mm line sizes)

Flange Material Flange Rating

Pressure

@ -29 to 50 °C
(-20 to 122 °F)

@ 100 °C
(212 °F)

@ 150 °C
(302 °F)

@ 175°C
(347 °F)

Carbon Steel

PN 10(1) 10 bar 10 bar 9.6 bar 9 bar
PN 16 16 bar 16 bar 15.2 bar 14.2 bar
PN 25 25 bar 25 bar 24 bar 22.5 bar
PN 40 40 bar 40 bar 37.1 bar 34.5 bar

304 Stainless Steel
PN 10(1) 10 bar 8.4 bar 7.6 bar 7.2 bar
PN 16 16 bar 13.5 bar 12.2 bar 11.6 bar
PN 25 25 bar 21.2 bar 19.1 bar 18.2 bar
PN 40 31.1 bar 27.5 bar 25.8 bar 25.1 bar

(1) Minimum temperature is -10 °C (14 °F).
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Specifications: Model 8705 and Model 8707 High-Signal Flowtubes

N5 Factory Mutual (FM) Approval Dust-ignition proof for Class II/III, 
Division 1 Groups E, F, and G; Non-incendive for Class I, Division 
2 Groups A, B, C, and D; T5 temperature code; For flammable 
process fluid service

KD KEMA/CENELEC (Model 8705 only)
EEx e ia IIC T3...T6 (See Table 3)
AND
CE Marking (Model 8705 only)

Conductivity Limits
Process liquid must have a conductivity of 5 microsiemens/cm (5 
micromhos/cm) or greater for Model 8705. Process liquid must have a 
conductivity of 50 microsiemens/cm (50 micromhos/cm) for Model 8707 
(excludes the effect of interconnecting cable length in remote mount 
transmitter installations).

Performance
Specifications

(System specifications are given using the frequency output and with the 
unit at referenced conditions.)

Accuracy

Model 8705 with Model 8712C/U, Model 8732C, or Model 8742C
±0.5% of rate from 1 to 30 ft/s (0.3 to 10 m/s); includes combined 
effects of linearity, hysteresis, repeatability, and calibration 
uncertainty; accuracy is ±0.005 ft/s (±0.0015 m/s) from low-flow 
cutoff to 1.0 ft/s (0.3 m/s)

Model 8707 with Model 8712C/U/H, Model 8732C, or Model 8742C
±0.5% of rate from 3 to 30 ft/s (1 to 10 m/s); include combined effects 
of linearity, hysteresis, repeatability and calibration uncertainty; 
accuracy is ±0.015 ft/s (±0.0045 m/s) from low-flow cutoff to 3.0 ft/s 
(1 m/s)

TABLE 4-3. Relation Between Ambient Temperature, Process
Temperature, and Temperature Class(1)

(1) This table is applicable for KEMA/CENELEC approval only.

Meter Size
(inches)

MaximumAmbient
Temperature

Maximum Process
Temperature

Temperature
Class

1/2 149 °F (65 °C) 240 °F (116 °C) T3
1
1

149 °F (65 °C)
95 °F (35 °C)

248 °F (120 °C)
95 °F (35 °C)

T3
T4

11/2
11/2

149 °F (65 °C)
140 °F (60 °C)

257 °F (125 °C)
140 °F (60 °C)

T3
T4

2
2
2

149 °F (65 °C)
149 °F (65 °C)
104 °F (40 °C)

257 °F (125 °C)
167 °F (75 °C)
104 °F (40 °C)

T3
T4
T5

3 - 4
3 - 4
3 - 4
3 - 4

149 °F (65 °C)
149 °F (65 °C)
131 °F (55 °C)
104 °F (40 °C)

266 °F (130 °C)
167 °F (75 °C)
194 °F (90 °C)
104 °F (40 °C)

T3
T4
T5
T6

6
6
6
6

149 °F (65 °C)
149 °F (65 °C)
149 °F (65 °C)
140 °F (60 °C)

175 °F (79 °C)
167 °F (75 °C)
230 °F (110 °C)
140 °F (60 °C)

T3
T4
T5
T6

8 - 36
8 - 36
8 - 36
8 - 36

149 °F (65 °C)
149 °F (65 °C)
149 °F (65 °C)
149 °F (65 °C)

284 °F (140 °C)
240 °F (116 °C)
176 °F (80 °C)
149 °F (65 °C)

T3
T4
T5
T6
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Vibration Effect
IEC 770 Pipeline Installation Conditions

Mounting Position Effect
None when installed to ensure flowtube remains full.

Physical Specifications Non-Wetted Materials

Flowtube Housing
Welded, AISI Type 304 SST or Type 316L SST

Flanges
Carbon steel, AISI Type 304 SST, or Type 316L SST

Paint
Polyurethane

Process Wetted Materials

Lining
Teflon (PTFE), Tefzel (ETFE), polyurethane, neoprene, Linatex

Electrodes
316L SST, Hastelloy C-276, tantalum, 90% platinum-10% iridium, 
titanium

Process Connections

ASME B16.5 (ANSI) Class 150, Class 300, or Class 600
0.5- to 24-inch

AWWA C207 Table 2 Class D
30- and 36-inch

DIN PN 10, 16, 25, and 40
PN10: Not available for flange sizes from 15 to 150 mm

PN16: Not available for flange sizes from 15 to 80 mm

PN 25: Not available for flange sizes from 15 to 150 mm

PN40: Available for all flange sizes

AISI Type 304 SST Sanitary Tri-Clover
3-A approved quick disconnect ferrule-mounted to ASME B16.5 
(ANSI) Class 150 flange; 0.5- to 3-inch

Electrical Connections
Two ¾–14 NPT connections with number 8 screw terminals are 
provided in the terminal enclosure for electrical wiring.

Grounding Electrode
A grounding electrode is installed similarly to the measurement 
electrodes through the flowtube lining. It is available in all electrode 
materials. 

Grounding Rings
Grounding rings are installed between the flange and the tube face on 
both ends of the flowtube. They have an I.D. slightly larger than the 
flowtube I.D. and an external tab to attach ground wiring. Grounding 
rings are available in 316L SST, Hastelloy-C, titanium, and tantalum.
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Specifications: Model 8705 and Model 8707 High-Signal Flowtubes

Lining Protectors
Lining protectors are installed between the flange and the tube face on 
both ends of the flowtube. The leading edge of lining material is 
protected by the lining protector; lining protectors cannot be removed 
once they are installed. Lining protectors are available in 316L SST, 
Hastelloy-C, and titanium.

Flowtube Dimensions
See Table 5, Table 7, Table 6
See Figure ?-??, Figure ?-??, and Figure ?-??

Weight
See Table 4

TABLE 4-4. Flowtube Weight
CF = Consult Factory

Nominal Line Size(1)

Inches (mm)

(1) 30- and 36-inch AWWA C207 Table 2 Class D rated to
150 psi at 150 °F (66 °C).

Flowtube Flange
Rating

Flowtube Weight
lb (kg)ASME

B16.5
(ANSI)

DIN

½ (15)
½ (15)

150
300

PN 40 20 (9)
22 (10)

1 (25)
1 (25)

150
300

PN 40 20 (9)
22 (10)

1½ (40)
1½ (40)

150
300

PN 40 22 (10)
24 (11)

2 (50)
2 (50)

150
300

PN 40 26 (12)
28 (13)

3 (80)
3 (80)

150
300

PN 40 40 (18)
47 (21)

4 (100)
4 (100)

150
300

PN 16 48 (22)
65 (30)

6 (150)
6 (150)

150
300

PN 16 81 (37)
93 (42)

8 (200)
8 (200)

150
300

PN 10 110 (50)
162 (74)

10 (250)
10 (250)

150
300

PN 10 220 (98)
300 (136)

12 (300)
12 (300)

150
300

PN 10 330 (150)
435 (197)

14 (350)
16 (400)

150
150

PN 10
PN 10

370 (168)
500 (227)

18 (450)
20 (500)

150
150

PN 10
PN 10

600 (272)
680 (308)

24 (600) 150 PN 10 1,000 (454)

30 (750)
36 (900)

125
125

CF
CF

1,400 (637)
1,975 (898)
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Rosemount Series 8700 Magnetic Flowmeter Flowtubes
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TABLE 4-5. Model 8705 and Model 8707 Dimensions in Inches (Millimeters).
Refer to Dimensional Drawings, Figure 1, Figure 2, and Figure 3

Line Size(1)

and Flange
Rating

(ASME B
16.5)

Liner Face
Diameter

“A”

Process
Flange Rad.

“B”

Overall
Flowtube
Length
“L”(2)

Body Height
“C”

Body Width
’“D”

Centerline to
Conduit

“E”

Bolt Hole
Circle

Diameter
Bolt Hole
Diameter

Number
and Size
of Bolts

0.5–150
0.5 –300

1.38 (35)
1.38 (35)

1.75 (44)
1.88 (48)

7.88 (200)
7.88 (200)

8.75 (222)
8.75 (222)

6.88 (175)
6.88 (175)

5.16 (131)
5.16 (131)

2.38 (60)
2.62 (67)

0.62 (16)
0.62 (16)

4–1/2
4–1/2

1 –150
1 –300

2.00 (51)
2.00 (51)

2.13 (54)
2.44 (62)

7.88 (200)
7.88 (200)

8.75 (222)
8.75 (222)

7.34 (186)
7.34 (186)

5.16 (131)
5.16 (131)

3.12 (79)
3.50 (89)

0.62 (16)
0.75 (19)

4–1/2
4–5/8

1.5 –150
1.5 –300

2.88 (73)
2.88 (73)

2.50 (64)
3.06 (78)

7.88 (200)
7.88 (200)

9.52 (242)
9.52 (242)

7.05 (179)
7.05 (179)

5.57 (141)
5.57 (141)

3.88 (99)
4.50 (114)

0.62 (16)
0.88 (22)

4–1/2
4–3/4

2 –150
2 –300

3.62 (92)
3.62 (92)

3.00 (76)
3.25 (83)

7.88 (200)
7.88 (200)

9.52 (242)
9.52 (242)

7.47 (190)
7.47 (190)

5.57 (141)
5.57 (141)

4.75 (121)
5.00 (127)

0.75 (19)
0.75 (19)

4–5/8
8–5/8

3 –150
3 –300

5.00 (127)
5.00 (127)

3.75 (95)
4.13 (105)

7.88 (200)
8.63 (219)

11.52 (293)
11.52 (293)

9.57 (243)
9.57 (243)

6.57 (167)
6.57 (167)

6.00 (152)
6.62 (168)

0.75 (19)
0.88 (22)

4–5/8
8–3/4

4 –150
4 –300

6.19 (157)
6.19 (157)

4.50 (114)
5.00 (127)

9.84 (250)
10.88 (276)

12.22 (310)
12.22 (310)

10.01 (254)
10.01 (254)

6.92 (176)
6.92 (176)

7.50 (191)
7.88 (200)

0.75 (19)
0.88 (22)

8–5/8
8–3/4

6 –150
6 –300

8.50 (216)
8.50 (216)

5.50 (140)
6.25 (159)

11.81 (300)
13.06 (332)

14.39 (366)
14.39 (366)

10.41 (264)
10.41 (264)

8.05 (204)
8.05 (204)

9.50 (241)
10.62 (270)

0.88 (22)
0.88 (22)

8–3/4
12–3/4

8 –150
8 –300

10.62 (270)
10.62 (270)

6.75 (171)
7.50 (191)

13.78 (350)
15.60 (396)

16.33 (415)
16.33 (415)

11.38 (289)
11.38 (289)

9.02 (229)
9.02 (229)

11.75 (298)
13.00 (330)

0.88 (22)
1.00 (25)

8–3/4
12–7/8

10 –150
10 –300

12.75 (324)
12.75 (324)

8.00 (203)
8.75 (225)

15.00 (381)
17.13 (435)

19.11 (485)
19.11 (485)

17.00 (432)
17.00 (432)

10.44 (265)
10.44 (265)

14.25 (362
15.25 (387)

1.00 (25)
1.12 (28)

12–7/8
16–1

12 –150
12 –300

15.00 (381)
15.00 (381)

9.50 (241)
10.25 (260)

18.00 (457)
20.14 (512)

21.27 (540)
21.27 (540)

19.16 (487)
19.16 (487)

11.52 (293)
11.52 (293)

17.00 (432)
17.75 (451)

1.00 (25)
1.25 (32)

12–7/8
16–11/8

14 –150
14 –300

16.25 (413)
16.25 (413)

10.50 (267)
11.50 (292)

21.00 (533)
23.25 (591)

23.39 (594)
23.39 (594)

21.28 (541)
21.28 (541)

12.58 (320)
12.58 (320)

18.75 (476)
20.25 (514)

1.12 (28)
1.25 (32)

12–1
20–11/8

16 –150
16 –300

18.50 (470)
18.50 (470)

11.75 (298)
12.75 (324)

24.00 (610)
26.25 (667)

25.41 (645)
25.41 (645)

23.30 (592)
23.30 (592)

13.59 (345)
13.59 (345)

21.25 (540)
22.50 (572)

1.12 (28)
1.38 (35)

16–1
20–11/4

18 –150
18 –300

21.00 (533)
21.00 (533)

12.50 (318)
14.00 (356)

27.00 (686)
30.12 (765)

27.93 (709)
27.93 (709)

25.82 (656)
25.82 (656)

14.85 (377)
14.85 (377)

22.75 (578)
24.75 (629)

1.25 (32)
1.38 (35)

16–11/8
24–11/4

20 –150
20 –300

23.00 (584)
23.00 (584)

13.75 (349)
15.25 (387)

30.00 (762)
33.25 (845)

29.95 (761)
29.95 (761)

27.84 (707)
27.84 (707)

15.86 (403)
15.86 (403)

25.00 (635)
27.00 (686)

1.25 (32)
1.38 (35)

20–11/8
24–11/4

24 –150
24 –300

27.25 (692)
27.25 (692)

16.00 (406)
18.00 (457)

36.00 (914)
39.64 (1007)

34.50 (876)
34.50 (876)

32.39 (823)
32.39 (823)

18.14 (461)
18.14 (461)

29.50 (749)
32.00 (813)

1.37 (35)
1.62 (41)

20–11/4
24–11/2

30
36

33.80 (859)
40.27 (1023)

19.38 (492)
23.00 (584)

37.25 (946)
40.75 (1035)

40.41 (1026)
48.29 (1227)

38.50 (928)
46.38 (1178)

21.31 (541)
25.25 (641)

36.00 (914)
42.75 (1086)

1.38 (35)
1.63 (41)

28–11/4
32–11/2

Dimensions with ASME B16.5 (ANSI) Flanges

(1) 30- and 36-inch AWWA C207 Table 2 Class D rated to 150 psi at 150 °F.
(2) When grounding rings (2 rings per meter) are specified, add 0.25 inch (6.35 mm) for 0.50- through 14-inch (15 through 350 mm) flowtubes,

add 0.50 inch (12.7 mm) for 16-inch (400 mm) and larger. When lining protectors are specified, add 0.25 inch (6.35 mm) for ½- through 12-inch
(15 through 300 mm) flowtubes, add 0.50 inch (12.7 mm) for 14- through 36-inch (350 through 900 mm) flowtubes.

TABLE 4-6. Flowtube Dimensions in inches (millimeters)

Line Size and Flange
Rating

Nominal Tri-Clamp
Diameter

Process Flange Rad.
“B” Body Height “C” Max Centerline to Conduit

“E”

Overall Flowtube
Length

“L”

0.5–150 lb. 1.00 (25) 1.75 (44) 8.38 (213) 5.16 (131) 13.78 (350)

1–150 lb. 1.50 (40) 2.13 (54) 8.38 (213) 5.16 (131) 13.78 (350)

1.5–150 lb. 2.00 (50) 2.50 (64) 9.00 (229) 5.56 (141) 13.78 (350)

2–150 lb. 3.00 (80) 3.00 (76) 9.00 (229) 5.56 (141) 13.78 (350)

3–150 lb. 4.00 (100) 3.75 (95) 12.00 (305) 6.57 (167) 13.78 (350)

Dimensions with ASME B16.5 (ANSI) Flanges and Tri-Clamp Adapters.

ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 1176 of 2338



4-7

Specifications: Model 8705 and Model 8707 High-Signal Flowtubes

TABLE 4-7. Model 8705 Flowtube Dimensions with DIN Flanges in Millimeters (Inches)

Line Size(1)

and Flange
Rating

Liner Face
Diameter

“A”

Process
Flange

Rad. “B”

Overall
Flowtube
Length
“L”(2)

Body
Height

“C”

Body
Width “D”
with Port

Centerline
to Conduit

“E”

Bolt Hole
Circle

Diameter

Bolt Hole
Diameter

Number of
Bolts

15 mm PN 10–40 45 (1.77) 47 (1.87) 200 (7.88) 222 (8.75) 175 (6.88) 131 (5.16) 65 (2.56) 14 (0.55) 4

25 mm PN 10–40 68 (2.68) 58 (2.27) 200 (7.88) 222 (8.75) 186 (7.34) 131 (5.16) 85 (3.35) 14 (0.55) 4

40 mm PN 10–40 88 (3.46) 75 (2.96) 200 (7.87) 242 (9.52) 179 (7.05) 141 (5.57) 110 (4.33) 18 (0.71) 4

50 mm PN 10–40 102 (4.02) 83 (3.25) 200 (7.87) 242 (9.52) 190 (7.47) 141 (5.57) 125 (4.92) 18 (0.71) 4

80 mm PN 10–40 138 (5.43) 100 (3.94) 200 (7.87) 293 (11.52) 243 (9.57) 167 (6.57) 160 (6.30) 18 (0.71) 8

100 mm PN 10–16 158 (6.22) 110 (4.33) 250 (9.84) 310 (12.22) 254 (10.01) 176 (6.92) 180 (7.09) 18 (0.71) 8

100 mm PN 25–40 162 (6.38) 117 (4.63) 250 (9.84) 310 (12.22) 254 (10.01) 176 (6.92) 190 (7.48) 22 (0.87) 8

150 mm PN 10–16 212 (8.35) 142 (5.61) 300 (11.81) 366 (14.39) 264 (10.41) 204 (8.05) 240 (9.45) 22 (0.87) 8

150 mm PN 25 218 (8.58) 150 (5.91) 300 (11.81) 366 (14.39) 264 (10.41) 204 (8.05) 240 (9.45) 22 (0.87) 8

150 mm PN 40 218 (8.58) 150 (5.91) 332 (13.06) 366 (14.39) 264 (10.41) 204 (8.05) 240 (9.45) 22 (0.87) 8

200 mm PN 10 268 (10.55) 170 (6.70) 351 (13.81) 415 (16.33) 289 (13.38) 229 (9.02) 295 (11.61) 22 (0.87) 8

200 mm PN 16 268 (10.55) 170 (6.70) 351 (13.81) 415 (16.33) 289 (13.38) 229 (9.02) 295 (11.61) 22 (0.87) 8

200 mm PN 25 278 (10.94) 180 (7.09) 350 (13.78) 415 (16.33) 289 (13.38) 229 (9.02) 310 (12.20) 26 (1.02) 12

200 mm PN 40 285 (11.22) 187 (7.38) 396 (15.60) 415 (16.33) 289 (13.38) 229 (9.02) 320 (12.60) 30 (1.18) 12

250 mm PN 10 320 (12.60) 197 (7.70) 381 (15.00) 485 (19.11) 432 (17.00) 265 (10.44) 350 (13.78) 22 (0.87) 12

250 mm PN 16 320 (12.60) 202 (7.97) 381 (15.00) 485 (19.11) 432 (17.00) 265 (10.44) 355 (13.98) 26 (1.02) 12

250 mm PN 25 335 (13.19) 213 (8.39) 381 (15.00) 485 (19.11) 432 (17.00) 265 (10.44) 370 (14.67) 30 (1.18) 12

250 mm PN 40 345 (13.58) 225 (8.86) 435 (17.13) 485 (19.11) 432 (17.00) 265 (10.44) 385 (15.16) 33 (1.30) 12

300 mm PN 10 370 (14.57) 223 (8.76) 457 (18.00) 540 (21.27) 487 (19.16) 265 (10.44) 400 (15.75) 22 (0.87) 12

300 mm PN 16 378 (14.88) 230 (9.06) 457 (18.00) 540 (21.27) 487 (19.16) 293 (11.52) 410 (16.14) 26 (1.02) 12

300 mm PN 25 395 (15.55) 242 (9.55) 457 (18.00) 540 (21.27) 487 (19.16) 293 (11.52) 430 (16.93) 30 (1.18) 16

300 mm PN 40 410 (16.14) 258 (10.12) 512 (20.14) 540 (21.27) 487 (19.16) 293 (11.52) 450 (17.72) 33 (1.30) 16

350 mm PN 10 430 (16.93) 252 (9.94) 534 (21.03) 594 (23.39) 541 (21.28) 293 (11.52) 460 (18.11) 22 (0.87) 16

350 mm PN 16 438 (17.24) 260 (10.24) 534 (21.03) 594 (23.39) 541 (21.28) 320 (12.58) 470 (18.50) 26 (1.02) 16

350 mm PN 25 450 (17.72) 277 (10.93) 534 (21.03) 594 (23.39) 541 (21.28) 320 (12.58) 490 (19.29) 33 (1.30) 16

350 mm PN 40 465 (18.31) 290 (11.42) 591 (23.25) 594 (23.39) 541 (21.28) 320 (12.58) 510 (20.08) 36 (1.42) 16

400 mm PN 10 482 (18.98) 282 (11.12) 610 (24.00) 645 (25.04) 592 (23.30) 345 (13.59) 515 (20.28) 26 (1.02) 16

400 mm PN 16 490 (19.29) 290 (11.42) 610 (24.00) 645 (25.04) 592 (23.30) 345 (13.59) 525 (20.67) 30 (1.18) 16

400 mm PN 25 505 (19.88) 310 (12.21) 610 (24.00) 645 (25.04) 592 (23.30) 345 (13.59) 550 (21.65) 36 (1.42) 16

400 mm PN 40 535 (21.06) 330 (12.99) 667 (26.25) 645 (25.04) 592 (23.30) 345 (13.59) 585 (23.03) 39 (1.54) 16

450 mm PN 10 532 (20.94) 308 (12.13) 686 (27.00) 709 (27.93) 656 (25.82) 377 (14.85) 565 (22.24) 26 (1.02) 20

450 mm PN 16 550 (21.65) 320 (12.60) 686 (27.00) 709 (27.93) 656 (25.82) 377 (14.85) 585 (23.03) 30 (1.18) 20

450 mm PN 40 560 (22.05) 343 (13.50) 765 (30.12) 709 (27.93) 656 (25.82) 377 (14.85) 610 (24.02) 30 (1.18) 20

500 mm PN 10 585 (23.03) 335 (13.19) 762 (30.00) 761 (29.95) 707 (27.84) 403 (15.86) 620 (24.41) 26 (1.02) 20

500 mm PN 16 610 (24.02) 358 (14.08) 762 (30.00) 761 (29.95) 707 (27.84) 403 (15.86) 650 (25.59) 33 (1.30) 20

500 mm PN 25 615 (24.21) 365 (14.37) 762 (30.00) 761 (29.95) 707 (27.84) 403 (15.86) 660 (25.98) 36 (1.42) 20

500 mm PN 40 615 (24.21) 378 (14.88) 845 (33.25) 761 (29.95) 707 (27.84) 403 (15.86) 670 (26.38) 42 (1.65) 20

600 mm PN 10 685 (26.97) 390 (15.36) 914 (36.00) 885 (34.85) 823 (32.39) 461 (18.14) 725 (28.54) 30 (1.18) 20

600 mm PN 16 725 (28.54) 420 (16.54) 914 (36.00) 877 (34.51) 823 (32.39) 461 (18.14) 770 (30.31) 36 (1.42) 20

600 mm PN 25 720 (28.35) 423 (16.64) 914 (36.00) 877 (34.51) 823 (32.39) 461 (18.14) 770 (30.31) 39 (1.54) 20

600 mm PN 40 735 (18.94) 445 (17.52) 1,007 (39.64) 886 (34.88) 823 (32.39) 461 (18.14) 795 (31.30) 48 (1.88) 20

Dimensions with DIN Flanges

(1) Consult factory for larger line sizes.
(2) When grounding rings (2 rings per meter) are specified, add 6.35 mm (0.25 in.) for 15 mm through 350 mm (½- through 14 in.) flowtubes or

12.7 mm (0.50 in.) for 400 mm (16 in.) and larger. When lining protectors are specified, add 6.35 mm (0.25 in.) for 15 mm through 300 mm
(½- through 12-in.) flowtubes, 12.7 mm (0.50 in.) for 350 mm through 900 mm (14- through 36-in.) flowtubes.
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4-8

Figure 4-1. Dimensional Drawing of Model 8705 and Model 8707 Flowtubes,
Typical of 1/2- through 4-inch (15 through 100 mm) Line Sizes with Option Code W1, Housing Configuration

Figure 4-2. Dimensional Drawing of Model 8705 and Model 8707 Flowtubes,
Typical of 6- through 36-inch (150 through 900 mm) Line Sizes with Option Code W3, Housing Configuration
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Specifications: Model 8705 and Model 8707 High-Signal Flowtubes

Figure 4-3. Dimensional Drawing of Model 8705 Sanitary Flowtubes,
Typical of 1/2- through 3-inch (15 through 86 mm) Line Sizes with Option Code W0, Housing Configuration
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5 Specifications:
Model 8711 Flowtube

SPECIFICATIONS

Functional Specifications Service
Conductive liquids and slurries

Line Sizes
0.15- through 8-inch (4 through 200 mm)

Interchangeability
Model 8711 Flowtubes are interchangeable with Model 8712C/U, Model 
8732, and Model 8742C Transmitters. System accuracy is maintained 
regardless of line size or optional features. Each flowtube nameplate 
has a sixteen-digit calibration number that can be entered into a 
transmitter through the Local Operator Interface (LOI) or the HART 
Communicator on the Model 8712C/U/H and the Model 8732C. In a 
FOUNDATION fieldbus environment, the Model 8742C can be configured 
using the DeltaV fieldbus configuration tool or another FOUNDATION 
fieldbus configuration device. No further calibration is necessary.

Upper Range Limit
30 ft/s (10 m/s)

Process Temperature Limits

Tefzel (ETFE) Lining
–20 to 300 °F (–29 to 149 °C) for 0.5- through 8-inch (15–200 mm) 
line sizes

–20 to 200 °F (–29 to 93 °C) for 0.15- and 0.3-inch (4 and 8 mm) 
line sizes

Teflon (PTFE) Lining
-20 to 350 °F (-29 to 177 °C)

Ambient Temperature Limits
–30 to 150 °F (–34 to 65 °C)

Ambient Conditions
Overvoltage Category I. Pollution Degree 2

Pressure and Vacuum Limits
Line sizes 0.5- through 8-inch (15 through 200 mm): full vacuum to 740 
psi (51.0 bar); line sizes 0.15- through 0.30-inch (4 through 8 mm): full 
vacuum to 288 psi (19.8 bar); consult factory for vacuum applications 
that require Teflon (PTFE) lining material

Enclosure Rating
NEMA 4x. CSA Type 4
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Hazardous Location Certifications
N0 Factory Mutual (FM) Approval Dust-ignition proof for Class II/III, 

Division 1 Groups E, F, and G; Non-incendive for Class I, Division 
2 Groups A, B, C, and D; T5 temperature code; For non-flammable 
process fluid service only
AND
Canadian Standards Association (CSA) Approval Suitable for use 
in Class I, Division 2 Groups A, B, C, and D; Dust-ignition proof for 
Class II/III, Division 1, Groups E, F, and G hazardous locations
AND
CE Marking.

N5 Factory Mutual (FM) Approval; Dust-ignition proof for Class II/III, 
Division 1 Groups E, F, and G hazardous locations; Non-incendive 
for Class I, Division 2 Groups A, B, C, and D; T5 temperature code; 
For flammable process fluid service

E5 Factory Mutual (FM) Approval Explosion Proof for Class I, 
Division 1, Groups C and D; T6 temperature code; flammable 
process fluid service; Available for remote mount transmitter or 
integral mount Model 8732C transmitters

CD KEMA/CENELEC Approval
EEx e ia IIC T3...T6 (See Table 5-1)

Conductivity Limits
Process liquid must have a conductivity of 5 microsiemens/cm (5 
micromhos/cm) or greater for Model 8711. Excludes the effect of 
interconnecting cable length in remote mount transmitter installations

TABLE 5-1. Relation Between Ambient Temperature,
Process Temperature, and Temperature Class(1)

(1) This table applicable for KEMA/CENELEC approval only.

Meter Size
(inches)

Maximum
Ambient

Temperature
Maximum Process

Temperature
Temperature

Class
1/2 149 °F (65 °C) 240 °F (116 °C) T3
1
1

149 °F (65 °C)
95 °F (35 °C)

248 °F (120 °C)
95 °F (35 °C)

T3
T4

11/2
11/2

149 °F (65 °C)
140 °F (60 °C)

257 °F (125 °C)
140 °F (60 °C)

T3
T4

2
2
2

149 °F (65 °C)
149 °F (65 °C)
104 °F (40 °C)

257 °F (125 °C)
167 °F (75 °C)
104 °F (40 °C)

T3
T4
T5

3 - 4
3 - 4
3 - 4
3 - 4

149 °F (65 °C)
149 °F (65 °C)
131 °F (55 °C)
104 °F (40 °C)

266 °F (130 °C)
167 °F (75 °C)
194 °F (90 °C)
104 °F (40 °C)

T3
T4
T5
T6

6
6
6
6

149 °F (65 °C)
149 °F (65 °C)
149 °F (65 °C)
140 °F (60 °C)

175 °F (79 °C)
167 °F (75 °C)
230 °F (110 °C)
140 °F (60 °C)

T3
T4
T5
T6

8 - 36
8 - 36
8 - 36
8 - 36

149 °F (65 °C)
149 °F (65 °C)
149 °F (65 °C)
149 °F (65 °C)

284 °F (140 °C)
240 °F (116 °C)
176 °F (80 °C)
149 °F (65 °C)

T3
T4
T5
T6
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Specifications: Model 8711 Flowtube

Performance
Specifications

(System specifications are given using the frequency output and with the 
unit at referenced conditions.)

Accuracy

Model 8711 with Model 8712C/U, Model 8732C, or
Model 8742C Transmitters
±0.5% of rate from 3 to 30 ft/s (1 to 10 m/s); include combined effects 
of linearity, hysteresis, repeatability and calibration uncertainty; 
accuracy is ±0.015 ft/s (±0.0045 m/s) from low-flow cutoff to 3.0 ft/s 
(1 m/s)

Vibration Effect
IEC 770 Pipeline Installation Conditions

Mounting Position Effect
None when installed to ensure flowtube remains full.

Physical Specifications Non-Wetted Materials

Flowtube
303 SST (ASTM A-743)

Coil Housing
Investment cast steel (ASTM A-27)

Paint
Polyurethane

Process-Wetted Materials

Lining
Tefzel (ETFE), Teflon (PTFE)

Electrodes
316L SST, Hastelloy C-276, tantalum, 90% platinum—10% iridium, 
titanium

Process Connections

Mounts between these Flange Configurations
ASME B16.5 (ANSI): Class 150, 300.vv

DIN: PN 10 and 25

BS: 10 Table D, E, and F
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Studs, Nuts, and Washers(1)

ASME B16.5 (ANSI)
Line sizes 0.15- through 1-inch (4 through 25 mm):

316 SST, ASTM A193, Grade B8M, Class 1 threaded mounting studs; 
ASTM A194, Grade 8M heavy hex nuts; SAE per ANSI B18.2.1, Type 
A, Series N flat washers

Line sizes 1.5- through 8-inch (40 through 200 mm):
CS, ASTM A193, Grade B7, Class 1 threaded mounting studs; ASTM 
A194, Grade 2H heavy hex nuts; SAE per ANSI B18.2.1, Type A, 
Series N flat washers; all items clear, chromate zinc-plated

DIN
Line sizes 4 through 25 mm (0.15- through 1-inch):

316 SST ASTM A193, Grade B8M Class 1 threaded mounting studs; 
ASTM A194, Grade 8M, DIN 934 H=D, metric heavy hex nuts; 316 
SST, A4, DIN 125 flat washers

Line sizes 40 through 200 mm (1.5- through 8-inch):
CS, ASTM A193, Grade B7 threaded mounting studs; ASTM A194, 
Grade 2H, DIN 934 H=D, metric heavy hex nuts; CS, DIN 125 flat 
washers; all items yellow zinc-plated

Electrical Connections
Two ¾–14 NPT connections with number 8 screw terminals are 
provided in the terminal enclosure for electrical wiring.

Grounding Electrode
A grounding electrode is installed similarly to the measurement 
electrodes through the flowtube lining. It is available in all electrode 
materials.

Grounding Rings
Grounding rings are installed between the flange and the tube face on 
both ends of the flowtube. They have an I.D. slightly larger than the 
flowtube I.D. and an external tab to attach ground wiring. Grounding 
rings are available in 316L SST, Hastelloy C-276, titanium, and 
tantalum.

Flowtube Dimensions and Weight
See Table 1

(1) 0.15 and 0.30 inch (4 and 80 mm) flowtubes mount between 1/2-inch (13 mm) flange.

TABLE 1. Flowtube Dimensions and Weight
Nominal
Line Size

Inches (mm)

Flowtube Housing Dimensions
Flowtube Length

“D” Inside Diameter
Weight
lb (kg)“A” Max. “B” “C”

0.15
0.30

(4)
(8)

4.00
4.00

(102)
(102)

5.44
5.44

(138)
(138)

3.56
3.56

(90)
(90)

2.17
2.17

(55)
(55)

.165

.287
(4)
(7)

4
4

(2)
(2)

0.5
1

1.5

(15)
(25)
(40)

4.00
4.31
4.42

(102)
(109)
(112)

5.44
6.06
7.41

(138)
(154)
(188)

3.56
4.50
3.28

(90)
(114)
(83)

2.17
2.17
2.73

(55)
(55)
(69)

.595

.959
1.50

(15)
(24)
(38)

4
5
5

(2)
(2)
(2)

2
3
4

(50)
(80)
(100)

4.64
5.26
5.87

(118)
(134)
(149)

7.94
9.19
10.41

(202)
(233)
(264)

3.91
5.16
6.38

(99)
(131)
(162)

3.26
4.68
5.88

(83)
(119)
(149)

1.95
2.98
3.90

(50)
(76)
(99)

7
13
22

(3)
(6)

(10)
6
8

(150)
(200)

6.97
8.00

(177)
(2003)

12.60
14.66

(320)
(372)

8.56
10.63

(217)
(270)

6.87
8.86

(174)
(225)

5.825
7.87

(148)
(200)

35
60

(16)
(27)
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Specifications: Model 8711 Flowtube

Figure 5-1. Model 8711 Dimensional Drawings (1.5-inch through 8-inch line sizes)
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Figure 5-2. Model 8711 Dimensional Drawings (0.15-inch through 1-inch line sizes).
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Appendix

A-1

A Field-Removable Electrodes

SAFETY MESSAGES Instructions and procedures in this section may require special 
precautions to ensure the safety of the personnel performing 
the operations.

The field-removable electrode option allows the user to remove the 
electrode assembly with the flowtube still mounted in the line. 
Frequently, this option will be used for cleaning the electrode head 
when coating is of concern.

The flowtube should be drained of any process fluid prior to disassembly of 
the electrodes. To avoid personal injury, care should be taken when 
handling electrodes that have been in contact with corrosive process fluids. 
Take care to avoid rotating the electrode when removing it to avoid 
damage to the o-ring. Some resistance may be experienced due to the 
tight o-ring fit.

REMOVE THE
ELECTRODE ASSEMBLY

Use the following procedure to remove the electrode assembly 
from the flowtube.

1. Drain the flowtube of any process fluid prior to disassembly 
of the electrodes.

2. Remove the screws that secure the electrode cover. 
3. Remove the electrode cover and o-ring. It is generally 

recommended that new o-rings be installed on the electrode and 
the electrode cover during reassembly.

4. Remove the electrode lead screw that secures the signal wire to 
the electrode.

5. Remove the electrode retaining nut. 
6. Take the electrode from the electrode housing by pulling it 

straight out, with firm pressure, along the axis of the electrode. 

Failure to follow these installation guidelines could result in death or serious injury:

Installation and servicing instructions are for use by qualified personnel only.
Performing any servicing other than that contained in this manual may
result in death or serious injury. Do not perform any servicing other than
that contained in the operating instructions.
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Rosemount Series 8700 Magnetic Flowmeter Flowtube
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REPLACE THE
ELECTRODE ASSEMBLY

Use the following procedure to replace the electrode assembly 
into the flowtube.

1. Lubricate the o-ring.
2. Install the o-ring on the electrode.
3. Insert the electrode into the electrode housing. Push straight in 

until the electrode is seated. Avoid rotating the electrode or the 
electrode housing as this could result in leakage.

4. Secure the electrode into the housing with the retaining nut and 
lock washer. Tighten the retaining nut to 15 in/oz of torque. 
Failure to tighten the fasteners can cause loss of liquid tight seal 
and result in damage to the unit.

5. Secure the signal wire to the electrode with the electrode 
lead screw.

6. Install the o-ring into the electrode cover. 
7. Secure the electrode cover to the flowtube with the screws. 

FIGURE A-1.
The Field-Replaceable Electrode
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Installation Card
00821-0100-4564, Rev CA
May 2005 Rosemount 8711

Refer to the product manual for detailed instructions (document number 00809-0100-4727).

Power Wiring

This is a pulsed dc magmeter. Connect the flowtube only to a Rosemount magnetic flowmeter transmitter. 
Refer to the product manual for flowtube and transmitter wiring procedures.

Handling
Avoid liner damage. Do not lift with tools or cables through the flowtube.

Mounting
Install the flowtube so that it remains full during operation. A vertical installation with the
process fluid flowing upward is preferred. See Figure 1. If the flowtube is mounted
horizontally, locate the terminal block facing up or down. See Figure 2.

Installing Gaskets

Alignment and Bolting
1. On 1 1/2 - through 8-inch (40 through 200 mm) line sizes, place centering rings over each end of the 

flowtube. The smaller line sizes, 0.15 through 1-inch (4 through 25 mm), do not require centering 
rings.

2. Insert studs for the bottom side of the flowtube between the pipe flanges. Stud specifications are 
listed in Table 1. Using carbon steel bolts on smaller line sizes, 0.15 through 1-inch (4 through 
25 mm), rather than the required stainless steel bolts, will degrade performance.

CAUTION 

Do not connect ac power to the flowtube.

Figure 1.  Vertical Installation (preferred) Figure 2.  Horizontal Installation

CAUTION 

Do not use metal spiral-wound or Flexitallic®-type gaskets. The inside diameter of these gaskets is too 
large to provide a correct seal with the liner. Metal windings may damage the liner. Use a gasket that 
meets plants and process requirements.
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Rosemount 8711 Magnetic Flowtube Installation
Read This First
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¢00821-0100-4564)¤

Installation Card
00821-0100-4564, Rev CA
May 2005 Rosemount 8711

www.rosemount.com

Emerson Process Management 
Rosemount Inc.
8200 Market Boulevard
Chanhassen, MN USA 55317
T (US) (800) 999-9307
T (Intnl) (952) 906-8888
F (952) 949-7001

Emerson Process Management 
Flow
Groeneveldselaan 6-8
3903 AZ Veenendaal
The Netherlands
Tel 31 (0) 318 549 549
Fax 31 (0) 318 549 559
Tel 0800-966 180 (U.K. only)
Fax 0800-966 181 (U.K. only)

Emerson Process Management 
Asia Pacific Private Limited
1 Pandan Crescent
Singapore 128461
T (65) 6777 8211
F (65) 6777 0947 / (65) 6777 0743
Enquiries@AP.EmersonProcess.com

Table 1.  Stud Specifications

3. Place the flowtube between the flanges. Make sure that the centering rings are properly placed in the 
studs. The studs should be aligned with the markings on the rings that correspond to the flange you 
are using.

4. Insert the remaining studs, washer, and nuts.
5. Tighten to the torque specifications shown in Table 2. 

Do not overtighten the bolts or the liner may be damaged. 

Grounding 
(see the product manual for detailed drawings of grounding configurations)
There must be good electrical contact between the process fluid and the flowtube body. A good 
earth ground <1 ohm is also recommended. Flowtubes are shipped with two grounding straps 
attached to the flowtube terminal block compartment.

Table 2.  Torque Specifications

Nominal 
Flowtube 

Size (inches)

ASME B16.5 (ANSI) Class 150 
and Class 300

Nominal
Flowtube 

Size (inches)

ASME B16.5 (ANSI) Class 150 and 
Class 300

Stud Specifications Stud Specifications
0.15-1 316 SST ASTM A 193, Grade B8M 

Class 1 threaded mounted studs
4-25 316 SST ASTM A 193, Grade B8M 

Class 1 threaded mounted studs
1 1/2 - 8 CS, ASTM A193, Grade B7, 

threaded mounting studs
40-200 CS, ASTM A193, Grade B7, 

threaded mounting studs

Size 
Code

Pound-
feet

Newton-
meter

15F 5 6.8
30F 5 6.8
005 5 6.8
010 10 13.6
015 15 20.5
020 25 34.1
030 40 54.6
040 30 40.1
060 50 68.2
080 70 81.9

Figure 3. Installation of Rosemount 8711 with Centering Rings

00821-0100-4564.fm  Page 2  Tuesday, May 3, 2005  9:05 AM
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Product Data Sheet

00813-0100-4727, Rev RA

December 2007 Rosemount 8700 Series

www.rosemount.com

THE 8700 E-SERIES...

• Industry leading performance with standard 

reference accuracy of 0.25% of rate with an 

optional High Accuracy of 0.15% of rate.

• Rosemount 8732 HART Transmitter - 

Integral-mount design, backlit display, and 

explosion-proof housing. Available with I.S. 

Outputs, Device Diagnostics, and Internal Meter 

Verification to improve reliability and performance

• Rosemount 8712 HART Transmitter - available 

with Device Diagnostics to improve reliability and 

performance. Quick setup with easy-to-use local 

operator interface

• Rosemount 8712H/8707 High-Signal System - 

Pulsed DC solutions for the most demanding flow 

measurement applications

• Rosemount 8705 Flanged flowtube sensor - Fully 

welded flowtube sensor for maximum protection 

(standard ISO lay length)

• Rosemount 8711 Wafer flowtube sensor - 

Economical, compact, and lightweight flowtube 

sensor, provided with alignment rings for easy 

installation

• Rosemount 8721 Hygienic flowtube sensor - 

Specifically designed for food, beverage, and life 

sciences applications

• Rosemount 8742 FOUNDATION
™

 fieldbus 

Transmitter - Integral-mount design available with 

Device Diagnostics
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Rosemount 8700 Series System Overview

Rosemount 8732E

The Rosemount 8732E transmitter has multiple 

diagnostic suites available. Best in class 

performance coupled with advanced diagnostics 

provides unparalleled process management 

capabilities. With an optional backlit 2 line by 16 

character local operator interface, the transmitter can 

be configured by optical switches to simplify 

adjustments in hazardous environments without 

removing the cover.

Rosemount 8712D

The remote mount 8712 transmitter brings 

diagnostics to any HART/ 4-20mA system that can 

change how magmeters are installed, maintained, 

and verified. The Rosemount 8712 also features an 

easy-to-use operator interface, with quick access to 

all diagnostic information, and instant access to basic 

configuration setup through dedicated keys.

Rosemount 8742C

The Rosemount 8742C is for applications that 

require FOUNDATION fieldbus output protocol. 

Available with optional diagnostics that optimize 

meter performance and improve process 

management.

Rosemount 8714D

The Rosemount 8714D Calibration Standard 

attaches to an 8712D, 8732, or 8742C transmitter’s 

flowtube sensor connections to ensure traceability to 

NIST standards and long-term accuracy of the 

flowmeter system. The 8714D is not compatible with 

the 8712H High-Signal transmitter
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Rosemount 8700 Series

Rosemount 8705 Flanged Flowtube 

Sensors

All flanged flowtube sensors are fabricated from 

stainless and carbon steel and welded to provide a 

hermetic seal that protects against moisture and 

other contaminants. Sizes range from 
1
/2 in. (15 mm) 

to 36 in. (900 mm). The sealed housing ensures 

maximum flowtube sensor reliability by protecting all 

internal components and wiring from the most hostile 

environments.

Rosemount 8707/8712H High-Signal 

Magmeter System 
(1)

The 8707 High-Signal Flowtube Sensor, used in 

conjunction with the 8712H High-Signal Transmitter, 

forms the Rosemount High-Signal Magnetic 

Flowmeter System. This system provides stable flow 

measurement in the most difficult high-noise 

applications while maintaining the benefits of DC 

technology. The increased signal strength of the 

high-signal system is made possible through a 

combination of flowtube sensor coil design that 

incorporates the most advanced materials and an 

extremely efficient and innovative coil drive circuit. 

The increased signal strength of the Rosemount 

high-signal system, coupled with advanced signal 

processing and superior filtering techniques, provide 

the solution to demanding flow measurement 

applications.

Rosemount 8711 Wafer Flowtube 

Sensors

The flangeless design of the 8711 wafer flowtube 

sensor makes it an economical, compact, and 

lightweight alternative to flanged magnetic 

flowmeters. Alignment rings provided with every 

8711, center the flowtube sensor in the process line 

and makes installation easier.

Rosemount 8721 Hygienic Flowtube 

Sensors

The 8721 hygienic flowtube sensor is specifically 

designed for the demanding applications in food, 

beverage, and life sciences. The robust, all-welded, 

full diameter flowtube sensor is constructed of FDA 

approved materials and is authorized to display the 

3-A Symbol (Authorization #1222) is certified by 

EHEDG (#C03-5229) and is approved for use in FDA 

Grade A milk meter based timing loops (M-b 350). 

Sizes range from 
1
/2” (15mm) to 4” (100mm) and are 

available in a variety of industry standard process 

connections.

(1) The high-signal magmeter system is not currently 

available with CE mark.

ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 1196 of 2338



Product Data Sheet

00813-0100-4727, Rev RA

December 2007Rosemount 8700 Series

4

Rosemount Magmeter Diagnostics Power PlantWeb

Rosemount Mag Diagnostics Power PlantWeb to Reduce Cost & Improve Output by Enabling New Practices 

Rosemount Magmeters provide device diagnostics that powers PlantWeb and informs the user of abnormal situations 

throughout the life of the meter - from Installation to Maintenance and Meter Verification. With Rosemount Magmeter 

diagnostics enabled, users can change their practices to improve plant availability and throughput, and reduce costs through 

simplified installation, maintenance and troubleshooting.

OPTIONS FOR ACCESSING DIAGNOSTICS

Rosemount Magmeter Diagnostics can be accessed through the Local Operator Interface (LOI)
(1)

, the 375 Field 

Communicator, and AMS
™

 Suite: Intelligent Device Manager.

Access diagnostics through the LOI for quicker installation, maintenance, and meter 

verification
(1)

Rosemount Magmeter Diagnostics are available through the LOI to make maintenance of every magmeter easier. 

Access diagnostics through AMS Intelligent Device Manager for the ultimate value

The value of the diagnostics increases significantly when AMS is used. Now the user gets a simplified screen flow 

and procedures for how to respond to the diagnostic messages.

Diagnostics Mag User Practice

8732E

HART

8712D

HART

8712H

HART

8742

FOUNDATION 

fieldbus

Basic

Empty Pipe Process Management • • • •

Electronics Temperature Maintenance • •

Coil Fault Maintenance • • • •

Transmitter Faults Maintenance • • • •

Reverse Flow Process Management • • • •

Advanced (Suite 1) DA1 Option DA1 Option N/A D01 Option

High Process Noise Process Management • • •

Grounding/Wiring Fault Installation • • •

Electrode Fault Maintenance •

Advanced (Suite 2) DA2 Option N/A N/A N/A

8714i Calibration Verification
™

Calibration Verification •

4-20 mA Loop Verification Maintenance •

(1) Not available for the 8742 FOUNDATION fieldbus transmitter.
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Rosemount 8700 Series

8714i Calibration Verification Improves Magnetic Flowmeter Verification Practice

Diagnostic in LOI

Diagnostic in AMS

8714i Calibration Verification checks transmitter 

and flowtube sensor characteristics.

Deviation from baseline values are reported. Meter Calibration is verified.

8714i Calibration Verification Report from AMS
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Grounding/ Wiring Diagnostic Improves Installation Practices

Diagnostic in LOI

Diagnostic in AMS

Grounding and wiring fault displays on LOI. Error messages under Diagnostic menu. Line noise value can be viewed. If line noise 

is > 5 mV, Diagnostic is tripped.

Grounding and wiring is tripped and shown in AMS status screen.
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Rosemount 8700 Series

High Process Noise Diagnostic Improves Process Management
Diagnostic in LOI

Diagnostic in AMS

LOI indicates high process noise is detected. Signal-to-noise ratio (SNR) is viewed in 

Diagnostic menu. If < 25:1, diagnostic tripped.

Improved SNR and signal stability by moving 

coil drive frequency from 5 Hz to 37 Hz.

AMS status screen indicates high process noises detected and shows SNR at both coil drive frequencies. 

AMS help provides procedure for adjusting mag coil drive frequency to improve signal stability.
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Rosemount 8700 Series Product Specifications Overview

Listed below are tables that outline some of the basic performance, physical, and functional specifications of the 

Rosemount 8700 Series Magnetic Flowmeter products. Table 1 provides an overview of the Rosemount 8700 

Series Transmitter products. Table 2 provides an overview of the Rosemount 8700 Series Flowtube Sensor 

products.

 TABLE 1. Rosemount 8700 Series Transmitter Specifications

Model

Base 

Accuracy
(1)

(1) For complete accuracy specifications, please refer to the transmitter detailed specifications.

Mounting

Power 

Supply

User 

Interface

Communication 

Protocol Diagnostics

Flowtube 

Sensor 

Compatibility

Page for 

Detailed 

Specifications

Page for 

Ordering 

Information

8732E 0.25% 

Standard 

0.15% 

High 

Accuracy 

Option

Integral 

or 

Remote

Global 

AC or 

DC

4 Optical 

Switch LOI

HART Basic plus 

Optional 

DA1 and 

DA2 Suite

All Rosemount 

plus other 

manufacturers

page 10 page 65

8712D 0.25% 

Standard 

0.15% 

High 

Accuracy 

Option

Remote Global 

AC or 

DC

Dedicated 

15 Button 

LOI

HART Basic plus 

optional 

DA1 Suite

All Rosemount 

plus other 

manufacturers

page 15 page 67

8712H 0.5% 

Standard 

0.25% 

High 

Accuracy 

Option

Remote 115 V 

AC

Dedicated 

15 Button 

LOI

HART Basic 8707 Only page 15 page 68

8742C 0.3% 

Standard 

0.2% High 

Accuracy 

Option

Integral 

or 

Remote

Global 

AC or 

DC

Display 

Only

FOUNDATION 

fieldbus

Basic plus 

Optional 

D01 Suite

All Rosemount page 20 page 69
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Rosemount 8700 Series

 TABLE 2. Rosemount 8700 Series Flowtube Sensor Specifications

Model Style

Base 

Accuracy
(1)

(1) For complete accuracy specifications, please refer to the flowtube sensor detailed specifications.

Line Sizes

Coil Drive 

Power

Design 

Features

Page for 

Detailed 

Specifications

Page for 

Ordering 

Information

8705 Flanged 0.25% 

Standard 

0.15% High 

Accuracy 

Option

0.5 to 36 in. 

(15 to 900 mm)

Pulsed DC Standard 

Process 

Design

page 23 page 71

8707 High-Signal 

(Flanged)

0.5% 

Standard 

0.25% High 

Accuracy 

Option

3 to 36 in. 

(15 to 900 mm)

High-Signal 

Pulsed DC

Superior 

signal 

stability for 

Noisy 

Applications

page 23 page 76

8711 Wafer 0.25% 

Standard 

0.15% High 

Accuracy 

Option

0.15 to 8 in. 

(4 to 200 mm)

Pulsed DC Compact, 

Light 

Weight

page 28 page 79

8721 Hygienic 0.5% 

Standard 

0.25% High 

Accuracy 

Option

0.5 to 4 in. 

(15 to 100 mm)

Pulsed DC 3-A and 

EHEDG 

CIP/SIP

page 30 page 81

ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 1202 of 2338



Product Data Sheet

00813-0100-4727, Rev RA

December 2007Rosemount 8700 Series

10

Rosemount 8732E Transmitter Specifications

Functional Specifications

Flowtube Sensor Compatibility

Compatible with Rosemount 8705, 8711, 8721, and 

570TM flowtube sensors. Compatible with 

Rosemount 8707 flowtube sensor with D2 Dual 

calibration option. Compatible with AC and DC 

powered flowtube sensors of other manufacturers.

Compatible with Rosemount 8707 flowtube 

sensor with D2 Dual Calibration Option. 

Compatible with AC and DC powered flowtube 

sensors of other manufacturers.

Flowtube Sensor Coil Resistance

350 Ω maximum

Flow Rate Range

Capable of processing signals from fluids that are 

traveling between 0.04 and 39 ft/s (0.01 to 12 m/s) 

for both forward and reverse flow in all flowtube 

sensor sizes. Full scale continuously adjustable 

between –39 and 39 ft/s (–12 to 12 m/s).

Conductivity Limits

Process liquid must have a conductivity of 

5 microsiemens/cm (5 micromhos/cm) or greater for 

8732E. Excludes the effect of interconnecting cable 

length in remote mount transmitter installations.

Power Supply

90 -250 V AC ±10%, 50–60 Hz or 12-42 V DC

AC Power Supply Requirements

Units powered by 90-250 V AC have the following 

power requirements.

DC Supply Current Requirements

Units powered by 12-42 V DC power supply may 

draw up to 1 amp of current steady state.

FIGURE 1. DC Current Requirements

DC Load Limitations (Analog Output)

Maximum loop resistance is determined by the 

voltage level of the external power supply, as 

described by:

FIGURE 2. DC Load Limitations
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Rosemount 8700 Series

NOTE

HART Communication requires a minimum loop 

resistance of 250 ohms.

Installation Coordination

Installation (overvoltage) Category II

Power Consumption 

10 watts maximum

Switch-on current

AC: Maximum 26 A (< 5 ms) at 250 V AC

DC: Maximum 30 A (< 5 ms) at 42 V DC

Ambient Temperature Limits

Operating

–58 to 165 °F (–50 to 74 °C) without local 

operator interface

13 to 149 °F (–25 to 65 °C) with local 

operator interface

Storage

–40 to 185 °F (–40 to 85 °C)

–22 to 176 °F (–30 to 80 °C) with local 

operator interface

Humidity Limits

0–100% RH to 150 °F (65 °C)

Enclosure Rating

NEMA 4X CSA Type 4X, IEC 60529, IP66 

(transmitter), Pollution Degree 2

Output Signals

Analog Output Adjustment
(1)

4–20 mA, switch-selectable as internally or 

externally powered 10 to 30 V DC; 0 

to 600 Ω load.

Engineering units—lower and upper range values 

are user-selectable. 

Output automatically scaled to provide 4 mA at 

lower range value and 20 mA at upper range 

value. Full scale continuously adjustable between 

-39 and 39 ft/s (-12 to 12 m/sec), 1 ft/s (0.3 m/s) 

minimum span.

HART Communications, digital flow signal, 

superimposed on 4–20 mA signal, available for 

control system interface. 250 Ω required for 

HART communications.

Scalable Frequency Adjustment
(1)

0-10,000 Hz, switch-selectable as internally or 

externally powered 10 to 30 V DC, transistor 

switch closure up to 5.75 w. Pulse value can be 

set to equal desired volume in selected 

engineering units. Pulse width adjustable from 0.5 

to 100 m/s. Local operator interface automatically 

calculates and displays maximum allowable 

output frequency.

(1) For transmitters with intrinsically safe outputs, power 

must be supplied externally.
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Optional Digital Output Function

Externally powered at 5 to 24 V DC, transistor switch 

closure up to 3 W to indicate either:

Reverse Flow: 

Activates switch closure output when reverse flow 

is detected. The reverse flow rate is displayed.

Zero Flow: 

Activates switch closure output when flow 

goes to 0 ft/s.

Empty Pipe: 

Activates switch closure output when empty pipe 

is detected.

Transmitter Fault: 

Activates switch closure output when a 

transmitter fault is detected.

Optional Digital Input Function

Externally powered at 5 to 24 V DC, transistor switch 

closure up to 3 W to indicate either:

Net Total Reset: 

Resets the net totalizer value to zero.

Positive Zero Return (PZR): 

Simulates zero-flow condition.

Security Lockout

Security lockout switch on the electronics board can 

be set to deactivate all LOI and HART-based 

communicator functions to protect configuration 

variables from unwanted or accidental change.

Display Lockout

All optical switches on the display can be locked 

locally from the display layout configuration screen 

by holding the upper right optical switch for 10 

seconds. The display can be reactivated holding the 

same switch for 10 seconds.

Output Testing

Analog Output Test

Transmitter may be commanded to supply a 

specified current between 3.5 and 23 mA.

Pulse Output Test

Transmitter may be commanded to supply a 

specified frequency between 1 and 10,000 Hz.

Turn-on Time

5 minutes to rated accuracy from power up; 5 

seconds from power interruption.

Start-up Time

50 ms from zero flow.

Low Flow Cutoff

Adjustable between 0.01 and 38.37 ft/s (0.003 and 

11.7 m/s). Below selected value, output is driven to 

the zero flow rate signal level.

Overrange Capability

Signal output will remain linear until 110% of upper 

range value or 44 ft/s (13 m/s). The signal output will 

remain constant above these values. Out of range 

message displayed on LOI and the HART 

Communicator.

Damping

Adjustable between 0 and 256 seconds.

Flowtube Sensor Compensation

Rosemount flowtube sensors are flow-calibrated and 

assigned a calibration factor at the factory. The 

calibration factor is entered into the transmitter, 

enabling interchangeability of flowtube sensors 

without calculations or a compromise in standard 

accuracy.

8732E transmitters and other manufacturer’s 

flowtube sensors can be calibrated at known process 

conditions or at the Rosemount NIST-Traceable Flow 

Facility. Transmitters calibrated on site require a 

two-step procedure to match a known flow rate. This 

procedure can be found in the Operations Manual 

00809-0100-4662.

Diagnostics

Basic

Self test

Transmitter faults

Analog output test

Pulse output test

Tunable empty pipe

Reverse flow

Coil circuit fault

Electronics temperature

Advanced (DA1 Suite)

Ground/wiring fault

High process noise

Advanced (DA2 Suite)

8714i Calibration Verification

4-20 mA loop verification
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Rosemount 8700 Series

Performance Specifications

(System specifications are given using the frequency 

output and with the unit at reference conditions.)

Accuracy

Includes the combined effects of linearity, hysteresis, 

repeatability, and calibration uncertainty.

Rosemount 8732E with 8705/8707 Flowtube 

Sensor:

Standard system accuracy is ±0.25% of rate ±1.0 

mm/sec from 0.04 to 6 ft/s (0.01 to 2 m/s); above 

6 ft/s (2 m/s), the system has an accuracy of 

±0.25% of rate ±1.5 mm/sec.

Optional high accuracy is ±0.15% of rate ±1.0 

mm/sec from 0.04 to 13 ft/s (0.01 to 4 m/s); above 

13 ft/s (4 m/s), the system has an accuracy of 

±0.18% of rate.
(1)

Rosemount 8732E with 8711 Flowtube Sensor:

Standard system accuracy is ±0.25% of rate ±2.0 

mm/sec from 0.04 to 39 ft/s (0.01 to 12 m/s).

Optional high accuracy is ±0.15% of rate ±1.0 

mm/sec from 0.04 to 13 ft/s (0.01 to 4 m/s); above 

13 ft/s (4 m/s), the system has an accuracy of 

±0.18% of rate.

Rosemount 8732E with 8721 Flowtube 

Sensor:

Standard system accuracy is ±0.5% of rate from 1 

to 39 ft/s (0.3 to 12 m/s); between 0.04 and 1.0 

ft/s (0.01 and 0.3 m/s), the system has an 

accuracy of ±0.005 ft/s (0.0015 m/s).

Optional high accuracy is ±0.25% of rate from 3 to 

39 ft/s (1 to 12 m/s).

Rosemount 8732E with Legacy 8705 Flowtube 

Sensors:

Standard system accuracy is ±0.5% of rate from 1 

to 39 ft/s (0.3 to 12 m/s); between 0.04 and 1.0 

ft/s (0.01 and 0.3 m/s), the system has an 

accuracy of ±0.005 ft/s (0.0015 m/s).

Rosemount 8732E with Legacy 8711 Flowtube 

Sensors:

Standard system accuracy is ±0.5% of rate from 3 

to 39 ft/s (1 to 12 m/s); between 0.04 and 3.0 ft/s 

(0.01 and 1 m/s), the system has an accuracy of 

±0.015 ft/s (0.005 m/s).

Rosemount 8732E with Other Manufacturers’ 

Flowtube Sensors: 

When calibrated in the Rosemount Flow Facility, 

system accuracies as good as 0.5% of rate can 

be attained.

There is no accuracy specification for other 

manufacturers’ flowtube sensors calibrated in the 

process line.

Analog Output Effect

Analog output has the same accuracy as frequency 

output plus an additional ±4μA.

Vibration Effect

IEC 60770-1

Repeatability

±0.1% of reading

(1) For Flowtube Sensor sizes greater than 12 in. (300 mm) 

the high accuracy is ±0.25% of rate from 3 to 39 ft/sec (1 

to 12 m/sec).
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Response Time (Analog Output)

50 ms maximum response time to step change in 

input

Stability

±0.1% of rate over six months

Ambient Temperature Effect

±0.25% change over operating temperature range

EMC Compliance

EN61326-1 1997 + A1/A2/A3 (Industrial) 

electromagnetic compatibility (EMC) for process and 

laboratory apparatus.

Physical Specifications

Materials of Construction

Housing

Low copper aluminum, NEMA 4X and 

IEC 60529 IP66

Pollution Degree 2

Paint

Polyurethane

Cover Gasket

Rubber

Electrical Connections

Two 
1
/2–14 NPT connections provided on the 

transmitter housing (optional third connection 

available). PG13.5 and CM20 adapters are available. 

Screw terminals provided for all connections. Power 

wiring connected to transmitter only. Integrally 

mounted transmitters are factory wired to the 

flowtube sensor.

Transmitter Weight

Approximately 7 pounds (3.2 kg). Add 1 pound 

(0.5 kg) for Option Code M4.
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Rosemount 8700 Series

Rosemount 8712D/H Transmitter Specifications

Functional Specifications

Flowtube Sensor Compatibility

8712D: Compatible with Rosemount 8705, 8711, 

8721, and 570TM flowtube sensors. Compatible with 

Rosemount 8707 flowtube sensor with D2 Dual 

calibration option. Compatible with AC and DC 

powered flowtube sensors of other manufacturers. 

8712H: Only compatible with 8707 High-Signal 

flowtube sensor.

Flowtube Sensor Coil Resistance

Flow Rate Range

8712D: Capable of processing signals from fluids 

that are traveling between 0.01 and 39 ft/s (0 to 12 

m/s) for both forward and reverse flow in all flowtube 

sensor sizes. Full scale continuously adjustable 

between –39 and 39 ft/s (–12 to 12 m/s).

8712H: Capable of processing signals from fluids 

that are traveling between 0.04 and 30 ft/s (0.01 to 

10 m/s) for both forward and reverse flow in all 

flowtube sensor sizes. Full scale continuously 

adjustable between –30 and 30 ft/s (–10 to 10 m/s).

Conductivity Limits

Process liquid must have a conductivity of 5 

microsiemens/cm (5 micromhos/cm) or greater for 

Rosemount 8712D. Process liquid must have a 

conductivity of 50 microsiemens/cm (50 

micromhos/cm) for the 8712H. Excludes the effect of 

interconnecting cable length in remote mount 

transmitter installations.

Power Supply

DC Load Limitations (Analog Output)

Maximum loop resistance is determined by the 

voltage level of the external power supply, as 

described by:

FIGURE 3. DC Load Limitations

NOTE

HART Communication requires a minimum loop 

resistance of 250 ohms.

Rosemount 8712D: 350 � maximum

Rosemount 8712H: 12 � maximum

Rosemount 8712D: 90-250 V AC ±10%, 50–60 

Hz or 12–42 V DC

Rosemount 8712H: 115 V AC ±10%, 50–60 Hz
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Supply Current Requirements (8712D)

Units powered by 12-42 V DC power supply may 

draw up to 1 amp of current steady state.

FIGURE 4. DC Current Requirements

Installation Coordination

Installation (overvoltage) Category II

Power Consumption

Ambient Temperature Limits

Operating

Storage

–40 to 176 °F (–40 to 80 °C)

Humidity Limits

0–100% RH at 120 °F (49 °C), decreases linearly to 

10% RH at 130 °F (54 °C)

Enclosure Ratings

Enclosure Type NEMA 4X, IP66

Output Signals

Analog Output Adjustment

4–20 mA, switch-selectable as internally or 

externally powered 5 to 24 V DC; 0 to 

1000 Ω load.

Engineering units—lower and upper range values 

are user-selectable. 

Output automatically scaled to provide 4 mA at 

lower range value and 20 mA at upper range 

value. 

8712D: 

Full scale continuously adjustable between -39 

and 39 ft/s (-12 to 12 m/sec), 1 ft/s (0.3 m/s) 

minimum span.

8712H: 

Full scale continuously adjustable between -30 

and 30 ft/s (-10 to 10 m/sec), 1 ft/s (0.3 m/s) 

minimum span.

HART Communications, digital flow signal, 

superimposed on 4–20 mA signal, available for 

control system interface. 250 Ω required for 

HART communications.

Scalable Frequency Adjustment

8712D: 

0-10,000Hz, externally powered at 5 to 24 V DC, 

transistor switch closure supports power loads up 

to 2W for frequencies up to 4000Hz, and 5 V DC 

at 0.1 W at maximum frequency of 10,000 Hz. 

Pulse can be set to equal desired velocity or 

volume in user selectable engineering units. 

Pulse width is adjustable from 1.5 to 500 msec, 

below 1.5 msec pulse width automatically 

switches to 50% duty cycle.

8712H: 

0-1000 Hz, externally powered at 5 to 24 V DC, 

transistor switch closure up to 5.75 W. Pulse 

value can be set to equal desired volume in 

selected engineering units. Pulse width adjustable 

from 0.5 to 100 m/s. Local operator interface 

automatically calculates and displays maximum 

allowable output frequency.

Auxiliary Output Function

Externally powered at 5 to 24 V DC, transistor switch 

closure up to 3 W to indicate either:

Reverse Flow: 

Activates switch closure output when reverse flow 

is detected. The reverse flow rate is displayed.

Zero Flow: 

Activates switch closure output when flow goes 

to 0 ft/s.

8712D: 10 watts maximum

8712H: 300 watts maximum

8712D: –20 to 140°F (–29 to 60 °C) with 

local operator interface

–40 to 165°F (–40 to 74°C) without 

local operator interface

 8712H: –20 to 130 °F (–29 to 54 °C) with or 

without local operator interface
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Rosemount 8700 Series

Positive Zero Return (PZR)
(1)

Forces outputs of the transmitter to the zero flow 

rate signal level. Activated by applying a 

contact closure.

Security Lockout

Security lockout jumper on the electronics board can 

be set to deactivate all LOI and HART-based 

communicator functions to protect configuration 

variables from unwanted or accidental change.

Output Testing

Analog Output Test

Transmitter may be commanded to supply a 

specified current between 3.75 and 23.25 mA

Pulse Output Test

8712D: 

Transmitter may be commanded to supply a 

specified frequency between 1 pulse/ day and 

10,000 Hz

8712H: 

Transmitter may be commanded to supply a 

specified frequency between 1 and 1000 Hz

Turn-on Time

8712D: 

5 minutes to rated accuracy from power up, 5 

seconds from power interruption

8712H: 

30 minutes to rated accuracy from power up, 5 

seconds from power interruption

Start-up Time

0.2 seconds from zero flow

Low Flow Cutoff

Adjustable between 0.01 and 38.37 ft/s (0.003 and 

11.7 m/s). Below selected value, output is driven to 

the zero flow rate signal level.

Overrange Capability

Signal output will remain linear until 110% of upper 

range value. The signal output will remain constant 

above these values. Out of range message displayed 

on LOI and the HART Communicator.

Damping

8712D: 

Adjustable between 0.0 and 256 seconds

8712H: 

Adjustable between 0.2 and 256 seconds

Flowtube Sensor Compensation

Rosemount flowtube sensors are flow-calibrated and 

assigned a calibration factor at the factory. The 

calibration factor is entered into the transmitter, 

enabling interchangeability of flowtube sensors 

without calculations or a compromise in accuracy.

8712D transmitters and other manufacturer’s 

flowtube sensors can be calibrated at known process 

conditions or at the Rosemount NIST-Traceable Flow 

Facility. Transmitters calibrated on site require a 

two-step procedure to match a known flow rate. This 

procedure can be found in the Operations Manual 

00809-0100-4661.

(1) PZR is internally powered on the 8712H transmitter.

ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 1210 of 2338



Product Data Sheet

00813-0100-4727, Rev RA

December 2007Rosemount 8700 Series

18

Performance Specifications

(System specifications are given using the frequency 

output and with the unit at referenced conditions.)

Accuracy

Includes the combined effects of linearity, hysteresis, 

repeatability, and calibration uncertainty.

Rosemount 8712D with 8705/8707 Flowtube 

Sensor:

Standard system accuracy is ±0.25% of rate ±1.0 

mm/sec from 0.04 to 6 ft/s (0.01 to 2 m/s); above 

6 ft/s (2 m/s), the system has an accuracy of 

±0.25% of rate ±1.5 mm/sec.

Optional high accuracy is ±0.15% of rate ±1.0 

mm/sec from 0.04 to 13 ft/s (0.01 to 4 m/s); above 

13 ft/s (4 m/s), the system has an accuracy of 

±0.18% of rate.
(1)

Rosemount 8712D with 8711 Flowtube 

Sensor:

Standard system accuracy is ±0.25% of rate ±2.0 

mm/sec from 0.04 to 39 ft/s (0.01 to 12 m/s).

Optional high accuracy is ±0.15% of rate ±1.0 

mm/sec from 0.04 to 13 ft/s (0.01 to 4 m/s); above 

13 ft/s (4 m/s), the system has an accuracy of 

±0.18% of rate.

Rosemount 8712D with 8721 Flowtube 

Sensor:

Standard system accuracy is ±0.5% of rate from 1 

to 39 ft/s (0.3 to 12 m/s); between 0.04 and 1.0 

ft/s (0.01 and 0.3 m/s), the system has an 

accuracy of ±0.005 ft/s (0.0015 m/s).

Optional high accuracy is ±0.25% of rate from 3 to 

39 ft/s (1 to 12 m/s).

Rosemount 8712D with Legacy 8705 Flowtube 

Sensors:

Standard system accuracy is ±0.5% of rate from 1 

to 39 ft/s (0.3 to 12 m/s); between 0.04 and 1.0 

ft/s (0.01 and 0.3 m/s), the system has an 

accuracy of ±0.005 ft/s (0.0015 m/s).

Rosemount 8712D with Legacy 8711 Flowtube 

Sensors:

Standard system accuracy is ±0.5% of rate from 3 

to 39 ft/s (1 to 12 m/s); between 0.04 and 3.0 ft/s 

(0.01 and 1 m/s), the system has an accuracy of 

±0.015 ft/s (0.005 m/s).

Rosemount 8712D with Other Manufacturers’ 

Flowtube Sensors: 

When calibrated in the Rosemount Flow Facility, 

system accuracies as good as 0.5% of rate can 

be attained.

There is no accuracy specification for other 

manufacturers’ flowtube sensors calibrated in the 

process line.

(1) For Flowtube Sensor sizes greater than 12 in. (300 mm) 

the high accuracy is ±0.25% of rate from 3 to 40 ft/sec (1 

to 12 m/sec).
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Rosemount 8712H with 8707 Flowtube Sensor

System accuracy is ±0.5% of rate from 3 to 30 ft/s 

(1 to 10 m/s); between 0.04 and 3.0 ft/s (0.01 and 

0.3 m/s), the system has an accuracy of ±0.015 

ft/s (0.005 m/s).

Optional high accuracy is ±0.25% of rate from 3 to 

30 ft/s (1 to 10 m/s).

Analog Output Effect

8712D: 

Analog output has the same accuracy as 

frequency output plus an additional 0.05% of 

span.

8712H: 

Analog output has the same accuracy as 

frequency output plus an additional 0.1% of span.

Vibration Effect

±0.1% of span per SAMA PMC 31.1, Level 2

Repeatability

±0.1% of reading

Response Time

0.2 seconds maximum response to step change 

in input

Stability

±0.1% of rate over six months

Ambient Temperature Effect

8712D: 

0.25% over operating temperature range

8712H: 

±1% per 100 °F (37.8 °C)

EMC Compliance

EN61326-1 1997 + A1/A2/A3 (Industrial) 

electromagnetic compatibility (EMC) for process and 

laboratory apparatus.

Physical Specifications

Materials of Construction

Housing

Low-copper aluminum, NEMA 4X and 

IEC 60529 IP65

Pollution Degree 2

Paint

Polyurethane

Cover Gasket

Rubber

Electrical Connections

Four 
1
/2–14 NPT connections provided on the base of 

the transmitter. Screw terminals provided for all of the 

connections. Power wiring connected to the 

transmitter only. Remote mounted transmitters 

require only a single conduit connection to the 

flowtube sensor.

NOTE

If 
3
/4 - 14 NPT connections are required, 

1
/2 to 

3
/4 in. 

adapter kits are available for order.

Line Power Fuses

90–250 V AC systems (8712D)

2 amp, Quick-acting Bussman AGCI or equivalent

12–42 V DC systems (8712D)

3 amp, Quick-acting Bussman AGCI or equivalent

115 V AC systems (8712H)

5 amp, Quick-acting Bussman AGCI or equivalent 

(Rosemount 8712H only).

Transmitter Weight

Transmitter approximately 9 lb (4 kg). Add 1 lb 

(0.5 kg) for local operator interface.
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Rosemount 8742C Transmitter Specifications

Functional Specifications

Flowtube Sensor Compatibility 

Compatible with Rosemount 8705, 8711, 8721, and 

570TM flowtube sensors.

Compatible with Rosemount 8707 flowtube sensor 

with D2 Dual Calibration Option.

Conductivity Limits

Process liquid must have a conductivity of 5 

microsiemens/cm (5 micromhos/cm) or greater for 

8742C. Excludes the effects of interconnecting cable 

length in remote mount transmitter installations.

Flowtube Sensor Coil Resistance

25 � maximum

Flow Rate Range

Capable of processing signals from fluids that are 

traveling between 0 and 39 ft/s (0 to 12 m/s) for both 

forward and reverse flow in all flowtube sensor sizes. 

Power Supply

90–250 V AC, 50–60 Hz, 15–50 V DC

Supply Current Requirements

Units powered by 15-50 V DC power supply may 

draw up to 1 amp of current.

FIGURE 5. DC Current Requirements

Installation Coordination

Installation (overvoltage) Category II

Power Consumption 

10 watts maximum

Ambient Temperature Limits

Operating

–40 to 165 °F (–40 to 74 °C) without local display

–13 to 147 °F (–25 to 65 °C) with local display

Storage

–40 to 185 °F (–40 to 85 °C)

Humidity Limits

0–100% RH to 150 °F (65 °C)

Enclosure Rating

NEMA 4X CSA Type 4X, IEC 60529, IP66 

(transmitter), Pollution Degree 2

Output Signal

Manchester-encoded digital signal that conforms to 

IEC 1158-2 and ISA 50.02

FOUNDATION
 
fieldbus Specifications

Schedule Entries

Seven (7)

Links

Twenty (20)

Virtual Communications Relationships (VCRs)

One (1) predefined (F6, F7) Nineteen (19) 

configurable (see Table 1)

Power Supply (Volts)
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I = Supply current requirement (Amps)

V = Power supply voltage (Volts)
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Reverse Flow

Detects and reports reverse flow 

Software Lockout

A write-lock switch and software lockout are provided 

in the resource function block.

Turn-on Time

30 minutes to rated accuracy from power up; 10 

seconds communication from power interruption

Start-up Time

0.2 seconds from zero flow

Low Flow Cutoff

Adjustable between 0 and 1 ft/s. Below selected 

value, output is driven to the zero flow rate.

Overrange Capability

Signal output continues to 110% of upper range 

value setting, then remains constant. Messages are 

supplied to the fieldbus network. 

Damping

Adjustable between 0 and 255 seconds

Performance Specifications

(System specifications are given using the unit at 

referenced conditions.)

Accuracy

Includes the combined effects of linearity, hysteresis, 

repeatability, and calibration uncertainty.

Rosemount 8742C with 8705/8707 Flowtube 

Sensor:

Standard system accuracy is ±0.3% of rate ±1.0 

mm/sec from 0.04 to 39 ft/s (0.01 to 12 m/s).

Optional high accuracy is ±0.2% of rate ±1.0 

mm/sec from 0.04 to 39 ft/s (0.01 to 12 m/s)
(1)

.

Rosemount 8742C with 8711 Flowtube 

Sensor:

Standard system accuracy is ±0.3% of rate ±2.0 

mm/sec from 0.04 to 39 ft/s (0.01 to 12 m/s).

Optional high accuracy is ±0.2% of rate ±1.0 

mm/sec from 0.04 to 39 ft/s (0.01 to 12 m/s).

 TABLE 3. Block Information

Block

Execution Time 

(Milliseconds)

Resource (RB) —

Transducer (TB) —

Analog Input (AI) 15

Proportional/Integral/

Derivative (PID)

25

Integrator (INT) 20

Arithmetic (AR) 20

(1) For Flowtube Sensor sizes greater than 12 in. (300 mm) 

the high accuracy is ±0.25% of rate from 3 to 40 ft/sec (1 

to 12 m/sec).
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Rosemount 8742C with 8721 Flowtube 

Sensor:

Standard system accuracy is ±0.5% of rate from 1 

to 39 ft/s (0.3 to 12 m/s); between 0.04 and 1.0 

ft/s (0.01 and 0.3 m/s), the system has an 

accuracy of ±0.005 ft/s (0.0015 m/s).

Optional high accuracy is ±0.25% of rate from 3 to 

39 ft/s (1 to 12 m/s).

Rosemount 8742C with Legacy 8705 Flowtube 

Sensors:

Standard system accuracy is ±0.5% of rate from 1 

to 39 ft/s (0.3 to 12 m/s); between 0.04 and 1.0 

ft/s (0.01 and 0.3 m/s), the system has an 

accuracy of ±0.005 ft/s (0.0015 m/s).

Rosemount 8742C with Legacy 8711 Flowtube 

Sensors:

Standard system accuracy is ±0.5% of rate from 3 

to 39 ft/s (1 to 12 m/s); between 0.04 and 3.0 ft/s 

(0.01 and 1 m/s), the system has an accuracy of 

±0.015 ft/s (0.005 m/s).

Vibration Effect

IEC 60770-1

Repeatability

±0.1% of reading

Response Time

0.2 seconds maximum response to step change in 

input

Stability

±0.1% of rate over six months

Ambient Temperature Effect

±0.25% of rate over operating temperature range

EMC Compliance

EN61326-1 1997 + A1/A2/A3 (Industrial) 

electromagnetic compatibility (EMC) for process and 

laboratory apparatus.

Transient Protection

The 8742C transmitter prevents damage to the 

flowmeter from transients compliant to:

IEC 61000 – 4-4 (for burst currents)

IEC 61000 – 4-5 (for surge currents)

Mounting Position Effect

None when installed to ensure flowtube sensor 

remains full

Physical Specifications

Materials of Construction (Transmitter)

Housing

Low-copper aluminum

Paint

Polyurethane

Cover Gasket

Rubber

Electrical Connections

Two 
3
/4–14 NPT with number 8 screw terminal 

connections are provided for electrical wiring. 

PG13.5 and CM20 adapters are available. Screw 

terminals provided for all connections. Power wiring 

connected to transmitter only. Integrally mounted 

transmitters are factory wired to the flowtube sensor.

Mounting

Integrally mounted transmitters do not require 

interconnecting cables. The local display and 

transmitter can be rotated in 90° increments. Remote 

mounted transmitters require only a single conduit 

connection to the flowtube sensor.

Weight

Approximately 7 pounds (3.2 kg). Add 0.5 pounds 

(0.5 kg) for local display.
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Rosemount 8700 Series

Rosemount 8705 Flanged and 8707 High-Signal 

Flanged Flowtube Sensors Specifications

Functional Specifications

Service

Conductive liquids and slurries

Line Sizes

1
/2–36 in. (15–900 mm) for Rosemount 8705

3–36 in. (80–600 mm) for Rosemount 8707

Interchangeability

Rosemount 8705 Flowtube Sensors are 

interchangeable with 8712D, 8732, and 8742C 

Transmitters. Rosemount 8707 High-Signal Flowtube 

Sensors are interchangeable with 8712H High-Signal 

Transmitters. System accuracy is maintained 

regardless of line size or optional features. Each 

flowtube sensor nameplate has a sixteen-digit 

calibration number that can be entered into a 

transmitter through the Local Operator Interface 

(LOI) or the HART Communicator on the 8712D and 

the 8732E. In a FOUNDATION fieldbus environment, 

the 8742C can be configured using the DeltaV
™

 

fieldbus configuration tool or another FOUNDATION 

fieldbus configuration device. No further calibration is 

necessary.

Upper Range Limit

39 ft/s (12 m/s)

Process Temperature Limits

PTFE Lining

–20 to 350 °F (–29 to 177 °C)

ETFE Lining

–20 to 300 °F (–29 to 149 °C)

PFA Lining

-20 to 350 °F (-29 to 177°C)

Polyurethane Lining

0 to 140 °F (–18 to 60 °C)

Neoprene Lining

0 to 185 °F (–18 to 85 °C)

Linatex Lining

0 to 158 °F (–18 to 70°C)

Ambient Temperature Limits

–30 to 150 °F (–34 to 65 °C)

Pressure Limits

See Table 4 and Table 6

Vacuum Limits

PTFE Lining

Full vacuum to 350 °F (177 °C) through 4-in. (100 

mm) line sizes. Consult factory for vacuum 

applications with line sizes of 6 inches (150 mm) 

or larger.

All Other Standard Flowtube Sensor Lining 

Materials

Full vacuum to maximum material temperature 

limits for all available line sizes.

Submergence Protection

IP68. Continuous submergence to 30 ft. (10 m). 

Requires conduit entries of the flowtube sensor 

remote junction box be properly sealed to prevent 

water ingress. This requires the user to install sealed 

IP68 approved cable glands, conduit connections, or 

conduit plugs. 

Conductivity Limits

Process liquid must have a conductivity of 5 

microsiemens/cm (5 micromhos/cm) or greater for 

8705. Process liquid must have a conductivity of 50 

microsiemens/cm (50 micromhos/cm) for 8707 when 

used with 8712H, 5 microsiemens/cm when used 

with other transmitters. Excludes the effect of 

interconnecting cable length in remote mount 

transmitter installations.
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 TABLE 4. Temperature vs. Pressure Limits
(1)

Flowtube Sensor Temperature vs. Pressure Limits for ASME B16.5 Class Flanges (
1
/2- to 36-in. line sizes) 

(2)

Pressure

Flange Material Flange Rating
@ -20 to 100 °F
(-29 to 38 °C)

@ 200 °F
(93 °C)

@ 300 °F
(149 °C)

@ 350 °F
(177 °C)

Carbon Steel

Class 150 285 psi 260 psi 230 psi 215 psi

Class 300 740 psi 675 psi 655 psi 645 psi

Class 600 
(3)

1000 psi 800 psi 700 psi 650 psi

Class 600 
(4)

1480 psi NA NA NA

Class 900 2220 psi

304 Stainless Steel

Class 150 275 psi 235 psi 205 psi 190 psi

Class 300 720 psi 600 psi 530 psi 500 psi

Class 600 
(5)

1000 psi 800 psi 700 psi 650 psi

Class 600 
(6)

1440 psi NA NA NA

Class 900 2160 psi

(1) Liner temperature limits must also be considered. Polyurethane, Linatex, and Neoprene have temperature limits of 140 °F (60 °C), 158 °F (70 °C), and 

185°F (85 °C), respectively.

(2) 30- and 36-in. AWWA C207 Table 5 Class D rated to 150 psi at atmospheric temperature.

(3) Option Code C6

(4) Option Code C7

(5) Option Code S6

(6) Option Code S7

 TABLE 5. Temperature vs. Pressure Limits 
(1)

Flowtube Sensor Temperature vs. Pressure Limits for AS2129 Table D and E Flanges (4- to 24-in. line sizes)

Pressure

Flange Material Flange Rating
@ -200 to 50 °F
(-320 to 122 °C)

@ 100 °F
(212 °C)

@ 150°F
(302 °C)

@ 200 °F
(392 °C)

Carbon Steel

D 101.6 psi 101.6 psi 101.6 psi 94.3 psi

E 203.1 psi 203.1 psi 203.1 psi 188.6 psi

(1) Liner temperature limits must also be considered. Polyurethane, Linatex, and Neoprene have temperature limits of 140 °F (60 °C), 158 °F (70 °C), and 

185°F (85 °C), respectively.

 TABLE 6. Temperature vs. Pressure Limits 
(1)

Flowtube Sensor Temperature vs. Pressure Limits for DIN Flanges (15 to 600 mm line sizes)

Pressure

Flange Material Flange Rating
@ -196 to 50 °C
(-320 to 122 °F)

@ 100 °C
(212 °F)

@ 150°C
(302 °F)

@ 175°C
(347 °F)

Carbon Steel

PN 10 10 bar 10 bar 9.7 bar 9.5 bar

PN 16 16 bar 16 bar 15.6 bar 15.3 bar

PN 25 25 bar 25 bar 24.4 bar 24.0 bar

PN 40 40 bar 40 bar 39.1 bar 38.5 bar

304 Stainless Steel

PN 10 9.1 bar 7.5 bar 6.8 bar 6.5 bar

PN 16 14.7 bar 12.1 bar 11.0 bar 10.6 bar

PN 25 23 bar 18.9 bar 17.2 bar 16.6 bar

PN 40 36.8 bar 30.3 bar 27.5 bar 26.5 bar

(1) Liner temperature limits must also be considered. Polyurethane, Linatex, and Neoprene have temperature limits of 140°F, 158°F, and 185°F, respectively.

ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 1217 of 2338



Product Data Sheet

00813-0100-4727, Rev RA

December 2007

25

Rosemount 8700 Series

Performance Specifications

(System specifications are given using the frequency 

output and with the unit at referenced conditions.)

Accuracy

Includes the combined effects of linearity, hysteresis, 

repeatability, and calibration uncertainty.

Rosemount 8705/8707 with 8732E and 8712D:

Standard system accuracy is ±0.25% of rate ±1.0 

mm/sec from 0.04 to 6 ft/s (0.01 to 2 m/s); above 

6 ft/s (2 m/s), the system has an accuracy of 

±0.25% of rate ±1.5 mm/sec.

Optional high accuracy is ±0.15% of rate ±1.0 

mm/sec from 0.04 to 13 ft/s (0.01 to 4 m/s); above 

13 ft/s (4 m/s), the system has an accuracy of 

±0.18% of rate.
(1)

Rosemount 8742C with 8705/8707 Flowtube 

Sensor:

Standard system accuracy is ±0.3% of rate ±1.0 

mm/sec from 0.04 to 39 ft/s (0.01 to 12 m/s).

Optional high accuracy is ±0.2% of rate ±1.0 

mm/sec from 0.04 to 39 ft/s (0.01 to 12 m/s)
(1)

.

Rosemount 8707 with 8712H:

System accuracy is ±0.5% of rate from 3 to 30 ft/s 

(1 to 10 m/s); between 0.04 and 3.0 ft/s (0.01 and 

0.3 m/s), the system has an accuracy of ±0.005 

ft/s (0.0015 m/s). 

Vibration Effect

IEC 60770-1

Mounting Position Effect

None when installed to ensure flowtube sensor 

remains full

Physical Specifications

Non-Wetted Materials

Flowtube Sensor

AISI Type 304 SST (optional 316L SST)

Flanges

Carbon steel, AISI Type 304/304L SST, or Type 

316/316L SST

Housing

Welded steel

Paint

Polyurethane

Process Wetted Materials

Lining

PFA, PTFE, ETFE, polyurethane, neoprene, 

Linatex

Electrodes

316L SST, Nickel Alloy 276 (UNS N10276), 

tantalum, 80% platinum-20% iridium, titanium

Process Connections

ASME B16.5 (ANSI) Class 150, Class 300, 

Class 600, or Class 900

0.5- to 30-in. (Class 150)

0.5- to 24-in. (Class 300)

0.5- to 10-in. (Class 600 derated to 1000 psi max)

1- to 8-in. (Full rated Class 600 and 900)

AWWA C207 Table 3 Class D

30 and 36 in.

EN 1092 (DIN) PN 10, 16, 25, and 40

PN10: Not available for flange sizes from 

15 to 150 mm

PN16: Not available for flange sizes from 

15 to 80 mm

PN 25: Not available for flange sizes from 

15 to 150 mm

PN40: Available for all flange sizes

AS 2129 Table D and E

0.5 to 36 in.

Electrical Connections

Two 
1
/2–14 NPT connections with number 8 screw 

terminals are provided in the terminal enclosure for 

electrical wiring.(1) For Flowtube Sensor sizes greater than 12 in. (300 mm) 

the high accuracy is ±0.25% of rate from 3 to 40 ft/sec (1 

to 12 m/sec).
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Grounding Electrode

An optional grounding electrode can be installed 

similarly to the measurement electrodes through the 

flowtube sensor lining on 8705 flowtube sensors. It is 

available in all electrode materials. 

Grounding Rings

Optional grounding rings can be installed between 

the flange and the tube face on both ends of the 

flowtube sensor. Single ground rings can be installed 

on either end of the flowtube sensor. They have an 

I.D. slightly smaller than the flowtube sensor I.D. and 

an external tab to attach ground wiring. Grounding 

rings are available in 316L SST, Nickel Alloy 276 

(UNS N10276), titanium, and tantalum.

Lining Protectors

Optional lining protectors can be installed between 

the flange and the tube face on both ends of the 

flowtube sensor. The leading edge of lining material 

is protected by the lining protector; lining protectors 

cannot be removed once they are installed. Lining 

protectors are available in 316L SST, Nickel Alloy 

276 (UNS N10276), and titanium.

Dimensions

See Figure 9, Figure 10, and Figure 12 and Table 16, 

Table 19, and Table 20.

Weight

See Table 7 and Table 8

ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 1219 of 2338



Product Data Sheet

00813-0100-4727, Rev RA

December 2007

27

Rosemount 8700 Series

 TABLE 7. Flowtube Sensor Weight (ASME)

Nominal Line Size
(1)

 Inches (mm)

Flowtube Sensor Flange Rating
Flowtube Sensor Weight

 lb (kg)ASME B16.5 (ANSI) EN 1092-1 (DIN)

½ (15)

½ (15)

150

300

PN 40 20 (9)

22 (10)

1 (25)

1 (25)

150

300

PN 40 20 (9)

22 (10)

1½ (40)

1½ (40)

150

300

PN 40 22 (10)

24 (11)

2 (50)

2 (50)

150

300

PN 40 26 (12)

28 (13)

3 (80)

3 (80)

150

300

PN 40 40 (18)

47 (21)

4 (100)

4 (100)

150

300

PN 16 48 (22)

65 (30)

6 (150)

6 (150)

150

300

PN 16 81 (37)

93 (42)

8 (200)

8 (200)

150

300

PN 10 110 (50)

162 (74)

10 (250)

10 (250)

150

300

PN 10 220 (98)

300 (136)

12 (300)

12 (300)

150

300

PN 10 330 (150)

435 (197)

14 (350)

16 (400)

150

150

PN 10

PN 10

370 (168)

500 (227)

18 (450)

20 (500)

150

150

PN 10

PN 10

600 (272)

680 (308)

24 (600) 150 PN 10 1,000 (454)

30 (750)

36 (900)

125

125

-

-

1,747 (792)

1,975 (898)

(1) 30- and 36-in. AWWA C207 Table 2 Class D rated to 150 psi at atmospheric temperature.

 TABLE 8. Flowtube Sensor weights (AS2129)

Nominal Line Size Inches (mm) AS2129 Flowtube Sensor Weight lb (kg)

4 (100)

4 (100)

D

E

33 (15)

37 (17)

6 (150)

6 (150)

D

E

66 (30)

71 (32)

8 (200)

8 (200)

D

E

86 (39)

88 (40)

10 (250)

10 (250)

D

E

187 (85)

201 (91)

12 (300)

12 (300)

D

E

273 (124)

284 (129)

14 (350)

14 (350)

D

E

293 (133)

317 (144)

16 (400)

16 (400)

D

E

386 (175)

430 (195)

18 (450)

18 (450)

D

E

516 (234)

569 (258)

20 (500)

20 (500)

D

E

569 (258)

626 (284)

24 (600)

24 (600)

D

E

855 (388)

974 (442)
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Rosemount 8711 Wafer Flowtube Sensor 

Specifications

SPECIFICATIONS

Functional Specifications

Service

Conductive liquids and slurries

Line Sizes

0.15 in. through 8 in. (4 through 200 mm)

Interchangeability

Rosemount 8711 Flowtube Sensors are 

interchangeable with 8732E, 8712D and 8742C 

Transmitters. System accuracy is maintained 

regardless of line size or optional features. Each 

flowtube sensor nameplate has a sixteen-digit 

calibration number that can be entered into a 

transmitter through the Local Operator Interface 

(LOI) or the HART Communicator on the Rosemount 

8712D and the 8732E. In a FOUNDATION fieldbus 

environment, the 8742C can be configured using the 

DeltaV fieldbus configuration tool or another 

FOUNDATION fieldbus configuration device. No further 

calibration is necessary.

Upper Range Limit

39 ft/s (12 m/s)

Process Temperature Limits

ETFE Lining

-20 to 300 °F (–29 to 149 °C) for 0.5- through 8-in.

(15–200 mm) line sizes

PTFE Lining

-20 to 350 °F (-29 to 177 °C)

PFA Lining

-20 to 200 °F (-29 to 93 °C)

Ambient Temperature Limits

–30 to 150 °F (–34 to 65 °C)

Maximum Safe Working Pressure at 100 °F 

(38 °C)

ETFE Lining

Full vacuum to 740 psi (5.1 MPa) for 0.5- through 

8-in. 

(15 through 200 mm) flowtube sensors

PTFE Lining

Full vacuum through 4-in. (100 mm) line sizes. 

Consult factory for vacuum applications with line 

sizes of 6 inches (150 mm) or larger.

PFA Lining

Full vacuum to 285 psi (1.96 MPa) for 0.15- and 

0.30-in. (4 and 8 mm) flowtube sensors

Conductivity Limits

Process liquid must have a conductivity of 5 

microsiemens/cm (5 micromhos/cm) or greater for 

8711. Excludes the effect of interconnecting cable 

length in remote mount transmitter installations.

Performance Specifications

(System specifications are given using the frequency 

output and with the unit at referenced conditions.)

Accuracy

Rosemount 8711 with 8732E and 8712D:

Standard system accuracy is ±0.25% of rate ±2.0 

mm/sec from 0.04 to 39 ft/s (0.01 to 12 m/s).

Optional high accuracy is ±0.15% of rate ±1.0 

mm/sec from 0.04 to 13 ft/s (0.01 to 4 m/s); above 

13 ft/s (4 m/s), the system has an accuracy of 

±0.18% of rate.

Rosemount 8742C with 8711 Flowtube 

Sensor:

Standard system accuracy is ±0.3% of rate ±2.0 

mm/sec from 0.04 to 39 ft/s (0.01 to 12 m/s).

Optional high accuracy is ±0.2% of rate ±1.0 

mm/sec from 0.04 to 39 ft/s (0.01 to 12 m/s).

Vibration Effect

IEC 60770-1
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Mounting Position Effect

No effect when installed to ensure flowtube sensor 

remains full

Physical Specifications

Non-Wetted Materials

Flowtube Sensor 

303 SST (ASTM A-743)

Coil Housing 

Investment cast steel (ASTM A-27)

Paint

Polyurethane

Process-Wetted Materials

Lining

ETFE, PTFE and PFA

Electrodes

316L SST, Nickel Alloy 276 (UNS N10276), 

tantalum,

80% platinum—20% iridium, titanium

Process Connections

Mounts between these Flange Configurations

ASME B16.5 (ANSI): Class 150, 300

EN 1092 (DIN): PN 10 and 25

BS: 10 Table D, E, and F

Studs, Nuts, and Washers
(1)

ASME B16.5 (ANSI)

0.15- through 1-in. (4 through 25 mm):

316 SST, ASTM A193, Grade B8M, Class 1 

threaded mounting studs; ASTM A194, Grade 8M 

heavy hex nuts; SAE per ANSI B18.2.1, Type A, 

Series N flat washers.

1.5- through 8-in. (40 through 200 mm):

CS, ASTM A193, Grade B7, Class 1 threaded 

mounting studs; ASTM A194, Grade 2H heavy 

hex nuts; SAE per ANSI B18.2.1, Type A, Series 

N flat washers; all items clear, chromate 

zinc-plated.

EN 1092 (DIN)

4 through 25 mm (0.15- through 1-in.):

316 SST ASTM A193, Grade B8M Class 1 

threaded mounting studs; ASTM A194, Grade 

8M, DIN 934 H=D, metric heavy hex nuts; 316 

SST, A4, DIN 125 flat washers.

40 through 200 mm (1.5- through 8-in.):

CS, ASTM A193, Grade B7 threaded mounting 

studs; ASTM A194, Grade 2H, DIN 934 H=D, 

metric heavy hex nuts; CS, DIN 125 flat washers; 

all items yellow zinc-plated.

Electrical Connections

Two 
1
/2–14 NPT connections with number 8 screw 

terminals are provided in the terminal enclosure for 

electrical wiring.

Grounding Electrode

An optional grounding electrode can be installed 

similarly to the measurement electrodes through the 

flowtube sensor lining. It is available in all electrode 

materials.

Grounding Rings

Optional grounding rings can be installed between 

the flange and the tube face on both ends of the 

flowtube sensor. They have an I.D. slightly smaller 

than the flowtube sensor I.D. and an external tab to 

attach ground wiring. Grounding rings are available 

in 316L SST, Nickel Alloy 276 (UNS N10276), 

titanium, and tantalum.

Dimensions and Weight

See Figure 11, Figure 12, and Table 21

(1) 0.15 and 0.30 in. (4 and 80 mm) flowtube sensors 

mount between 
1

/2-in. flange.
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Rosemount 8721 Sanitary Flowtube Sensor 

Specifications

Functional Specifications

Service

Conductive liquids and slurries

Line Sizes

1
/2 - 4 in. (15–100 mm)

Flowtube Sensor Compatibility and 

Interchangeability

The Rosemount 8721 Flowtube Sensors are 

interchangeable with Rosemount 8732, 8742, and 

8712D transmitters. System accuracy is maintained 

regardless of line size or optional features. 

Each flowtube sensor nameplate has a sixteen-digit 

calibration number that can be entered into the 

transmitter through the Local Operator Interface 

(LOI) or the HART Communicator. No further 

calibration is necessary.

Flowtube Sensor Compensation

Rosemount flowtube sensors are flow-calibrated and 

assigned a calibration factor at the factory. The 

calibration factor is entered into the transmitter, 

enabling interchangeability of flowtube sensors 

without calculations or a compromise in accuracy. 

Conductivity Limits

Process liquid must have a conductivity of 5 

microsiemens/cm (5 micromhos/cm) or greater. 

Excludes the effect of interconnecting cable length in 

remote mount transmitter installations.

Flowtube Sensor Coil Resistance

5Ω to 10Ω (line size dependent)

Flow Rate Range

Capable of processing signals from fluids that are 

traveling between 0.04 and 39 ft/s (0.01 to 12 m/s) 

for both forward and reverse flow in all flowtube 

sensor sizes. Full scale continuously adjustable 

between –39 and 39 ft/s (–12 to 12 m/s).

Flowtube Sensor Ambient Temperature Limits

14 to 140 °F (–15 to 60 °C)

Process Temperature Limits

PFA Lining

-20 to 350 °F (-29 to 177 °C)

Pressure Limits

Vacuum Limits

Full vacuum at maximum lining material temperature; 

consult factory.

Submergence Protection (Flowtube Sensor)

IP68. Continuous submergence to 30 ft. (10 m). 

Requires conduit entries of the flowtube sensor 

remote junction box be properly sealed to prevent 

water ingress. This requires the use of sealed IP68 

approved cable glands, conduit connections, or 

conduit plugs. 

Performance Specifications

(System specifications are given using the frequency 

output and with the unit at referenced conditions).

Accuracy

Rosemount 8732, 8742, or 8712D with 8721 

Flowtube Sensor

System accuracy is ±0.5% of rate from 1 to 39 ft/s 

(0.3 to 12 m/s); includes combined effects of 

linearity, hysteresis, repeatability, and calibration 

uncertainty; between 0.04 and 1.0 ft/s (0.01 and 

0.5 m/s), the system has an accuracy of ±0.005 

ft/s.

Line Size

Max Working 

Pressure

CE Mark Max. Working 

Pressure

1
/2 (15) 300 psi (20.7 bar) 300 psi (20.7 bar)

1 (25) 300 psi (20.7 bar) 300 psi (20.7 bar)

1
1
/2 (40) 300 psi (20.7 bar) 300 psi (20.7 bar)

2 (50) 300 psi (20.7 bar) 300 psi (20.7 bar)

2
1
/2 (65) 300 psi (20.7 bar) 240 psi (16.5 bar)

3 (80) 300 psi (20.7 bar) 198 psi (13.7 bar)

4 (100) 210 psi (14.5 bar) 148 psi (10.2 bar)
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Repeatability

±0.1% of reading

Response Time

0.2 seconds maximum response to step change 

in input

Stability

±0.1% of rate over six months

Ambient Temperature Effect

±1% per 100 °F (37.8 °C)

Mounting Position Effect

None when installed to ensure flowtube sensor 

remains full.

Physical Specifications

Mounting

Integrally mounted transmitters are factory-wired and 

do not require interconnecting cables. The 

transmitter can rotate in 90° increments. Remote 

mounted transmitters require only a single conduit 

connection to the flowtube sensor.

Non-Wetted Materials (Flowtube Sensor)

Flowtube Sensor

304 Stainless Steel (wrapper), 304 Stainless Steel 

(pipe)

Terminal Junction Box

Cast aluminum, polyurethane coated

Optional: 304 Stainless Steel

Paint

Polyurethane

Weight

Aluminum remote junction box

Approximately 1 pound (0.45 kg)

SST remote junction box

Approximately 2.5 pounds (1.13 kg)

Process Wetted Materials (Flowtube Sensor)

Liner

PFA with Ra < 32μinch (0.81μm)

Electrodes

316L SST with Ra < 15μ in. (0.38μ m)

Nickel Alloy 276 (UNS N10276) with Ra < 15μ in. 

(0.38μ m)

80% Platinum-20% Iridium with Ra < 15μ in. 

(0.38μm)

Process Connections

The Rosemount 8721 Sanitary Flowtube Sensor is 

designed using a standard IDF fitting as the basis for 

providing a flexible, hygienic interface for a variety of 

process connections. The Rosemount 8721 

Flowtube Sensor has the threaded or “male” end of 

the IDF fitting on the ends of the base flowtube 

sensor. The flowtube sensor can be directly 

connected with user supplied IDF fittings and 

gaskets. If other process connections are needed, 

the IDF fittings and gaskets can be provided and 

welded directly into the sanitary process tubing, or 

can be supplied with adapters to standard 

Tri-Clamp
®

 process connections. All connections are 

PED compliant for group 2 fluids.

Tri-Clamp
®

 Sanitary Coupling

IDF Sanitary Coupling (screw type)

IDF specification per BS4825 part 4

ANSI Weld Nipple

DIN 11850 Weld Nipple

DIN 11851 (Imperial and Metric)

DIN 11864-1 form A

DIN 11864-2 form A

SMS 1145

Cherry-Burrell I-Line

Process Connection Material

316L Stainless Steel with Ra < 32μinch (0.81μm)

Optional Electropolished Surface Finish with Ra < 

15μ in. (0.38μ m)

Process Connection Gasket Material

Silicone

EPDM

 TABLE 9. 8721 Flowtube Sensor weight

Line Size

Flowtube Sensor 

Only

008721-0350 Tri-Clamp 

fitting (each)

0.5 4.84 lbs (2.2 kg) 0.58

1.0 4.52 (2.1 kg) 0.68

1.5 5.52 (2.5 kg) 0.88

2.0 6.78 (3.1 kg) 1.30

2.5 8.79 (2.1 kg) 1.66

3.0 13.26 (2.1 kg) 2.22

4.0 21.04 (2.1 kg) 3.28
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Viton

Electrical Connections (Flowtube Sensor)

Two 
1
/2–14 NPT connections with number 8 screw 

terminals are provided in the terminal enclosure for 

electrical wiring.

Flowtube Sensor Dimensions 

Refer to Figure 13

NOTES
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Rosemount 8714D Reference Calibration 

Standard Specifications

Functional Specifications

Ambient Temperature Limits

Operating

–30 to 140 °F (–34 to 60 °C)

Storage

–40 to 140 °F (–40 to 60 °C)

Humidity Limits

0 to 95% relative humidity

Performance Specifications

Accuracy

±0.05% of rate at 30 ft/s at 25°C

±0.10% of rate at 10 ft/s and 3 ft/s

Warm-up Time

30 minutes

Ambient Temperature Effect

< 0.015% of rate per 10 °F (< 0.027% per 10 °C)

Humidity Effect

No effect from 0 to 60% relative humidity < 0.10% of 

rate from 60 to 90% relative humidity

Long-Term Stability

< 0.10% of rate shift in one year

Physical Specifications

Electrical Connections

Electrical connections are compatible with 8712D, 

8732 or 8742 terminal blocks. Not for use with the 

8712H High Signal Transmitter.

Mounting

Any position is acceptable

Materials of Construction

Housing

Extruded aluminum

Covers

Stamped aluminum, silk-screened

Paint

Polyurethane

Weight

Approximately 3 lb (2 kg)
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Product Certifications

Approved Manufacturing Locations

Rosemount Inc. — Eden Prairie, Minnesota, USA

Fisher-Rosemount Technologias de Flujo, S.A. de C.V. —

Chihuahua Mexico

Emerson Process Management Flow — Ede, The Netherlands

EUROPEAN DIRECTIVE INFORMATION

The EC declaration of conformity for all applicable European 

directives for this product can be found on our website at 

www.rosemount.com. A hard copy may be obtained by contacting 

our local sales office.

ATEX Directive

Rosemount Inc. complies with the ATEX Directive.

Type n protection type in accordance with EN50 021

• Closing of entries in the device must be carried out using the 

appropriate EExe or EExn metal cable gland and metal 

blanking plug or any appropriate ATEX approved cable gland 

and blanking plug with IP66 rating certified by an EU approved 

certification body.

For Rosemount 8732E transmitters:

Complies with Essential Health and Safety Requirements: 

EN 60079-0: 2006

IEC 60079-1: 2007

EN 60079-7: 2007

EN 60079-11: 2007

EN 60079-26: 2004

EN 50281-1-1: 1998 + A1

European Pressure Equipment Directive 

(PED) (97/23/EC)

Rosemount 8705 and 8707 Magnetic Flowmeter 

flowtube sensors in line size and flange 

combinations:

Line Size: 1
1
/2 in. - 24 in. with all DIN flanges and ANSI 150 and 

ANSI 300 flanges. Also available with ANSI 600 flanges in 

limited line sizes.

Line Size: 30 in. - 36 in. with AWWA 125 flanges

QS Certificate of Assessment - EC No. PED-H-20

Module H Conformity Assessment

Rosemount 8711 Magnetic Flowmeter Flowtube 

Sensors 

Line Sizes: 1.5, 2, 3, 4, 6, and 8 in.

QS Certificate of Assessment - EC No. PED-H-20

Module H Conformity Assessment

Rosemount 8721 Sanitary Magmeter Flowtube Sensors 

in line sizes of 1
1
/2 in. and larger:

Module A Conformity Assessment

All other Rosemount 8705/8707/8711/8721 

Flowtube Sensors — 

in line sizes of 1 in. and less:

Sound Engineering Practice

Flowtube Sensors that are SEP are outside the scope of PED and 

cannot be marked for compliance with PED.

Mandatory CE-marking for flowtube sensors in accordance with 

Article 15 of the PED can be found on the flowtube sensor body 

(CE 0575). 

Flowtube Sensor category I is assessed for conformity per module 

A procedures.

Flowtube Sensor categories II – IV, use module H for conformity 

assessment procedures.

Electro Magnetic Compatibility (EMC) 

(2004/108/EC)

Models 8712D and 8742C - EN 50081-1: 1992, EN 50082-2: 

1995,

Model 8732E - EN 61326: 1997: A1 + A2 + A3

Installed signal wiring should not be run together and should not 

be in the same cable tray as AC power wiring. 

Device must be properly grounded or earthed according to local 

electric codes.

To improve protection against signal interference, shielded cable is 

recommended.

Low Voltage Directive (93/68/EEC)

Model 8712D and Model 8742C - EN 61010 -1: 1995

Low Voltage Directive (2006/95/EC)

Model 8732E - EN 61010 -1: 2001

Other important guidelines 

Only use new, original parts. 

To prevent the process medium escaping, do not unscrew or 

remove process flange bolts, adapter bolts or bleed screws during 

operation. 

Maintenance shall only be done by qualified personnel. 

CE CE Marking 

Compliance with all applicable European Union Directives. 

(Note: CE Marking is not available on Rosemount 8712H).

IECEx Directive

Rosemount Inc. complies with the IECEx Directive.

For Rosemount 8732E transmitters:

Complies with Essential Health and Safety Requirements: 

IEC 60079-0 : 2004

IEC 60079-1 : 2007-04

IEC 60079-11 : 2006

IEC 60079-26 : 2006

IEC 60079-7 : 2006-07

IEC 61241-0 : 2004

IEC 61241-1 : 2004
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HAZARDOUS LOCATIONS PRODUCT APPROVALS OFFERING

The Rosemount 8700 Series Magnetic Flowmeters offer many different hazardous locations certifications. The 

table below provides an overview of the available hazardous area approval options. Equivalent hazardous 

locations certifications for flowtube sensor and transmitter must match in integrally mounted magnetic flowmeter 

systems. Remote mounted magnetic flowmeter systems do not require matched hazardous location certifications. 

For complete information about the hazardous area approval codes listed, see Hazardous Location Certifications 

starting on page 38.

 TABLE 10. Factory Mutual (FM) Approvals Offering

Transmitter 8732E 8712D
(1)

8742C 8712H
(1)

Flowtube 

Sensor 8705 8707 8711 8705 8707 8711 8705 8707 8711 8707

FM Category Hazardous Area Approval Code

Non-Classified Locations

Transmitter NA NA NA NA NA NA NA NA NA N0

Flowtube Sensor NA N0 NA NA N0 NA NA N0 NA N0

Suitable for Class I, Division 1

Explosion-Proof

Trans: Groups C, D T6 E5
(2)

- E5 - - - E5
(2)

- E5 -

Tube: Groups C, D T6 E5
(2)

- E5 - - - E5
(2)

- E5 -

Explosion-Proof with Intrinsically Safe Output

Trans: Groups C, D T6 E5
(2)(3)

- E5
(3)

- - - K5 - K5 -

Tube: Groups C, D T6 E5
(2)

- E5 - - - E5
(2)

- E5 -

Suitable for Class I, Division 2

Non-Flammable Fluids

Trans: Groups A,B,C,D T4 N0 N0 N0 N0 N0 N0 N0 N0 N0 N0

Tube: Groups A,B,C,D T5 N0 N0
(4)

N0 N0 N0
(4)

N0 N0 N0
(4)

N0 N0
(4)

Flammable Fluids

Trans: Groups A,B,C,D T4 N5 N5 N5 N5 N5 N5 N5 N5 N5 N5

Tube: Groups A,B,C,D T5 N5 N5
(4)

N5 N5 N5
(4)

N5 N5 N5
(4)

N5 N5
(4)

Non-Flammable Fluids with Intrinsically Safe Output

Trans: Groups A,B,C,D T4 N0
(3)

N0
(3)

N0
(3)

- - - K0 K0 K0 -

Tube: Groups A,B,C,D T5 N0 N0
(4)

N0 - - - N0 N0
(4)

N0 -

Other Certifications Product Certification Code
(5)

European Pressure 

Equipment Directive 

(PED)

PD - PD PD - PD PD - PD -

CRN CN CN CN CN CN CN CN CN CN CN

NSF 61 Drinking Water
(6)

DW - DW DW - DW DW - DW -

(1) Remote Transmitter Only

(2) Available in line sizes 0.5 in. to 8 in. (15 mm to 200 mm) only

(3) For I.S. Output, Output Code B must be ordered

(4) 8707 Flowtube Sensor has Temp Code - T3C

(5) Product Certification Codes are added to the Flowtube Sensor model number only

(6) Only available with PTFE (all line sizes) or Polyurethane (4 in. or larger) Lining Materials and 316L SST Electrodes
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 TABLE 11. Canadian Standards Association (CSA) Approvals Offering

Transmitter 8732E 8712D
(1)

(1) Remote Transmitter Only

8742C 8712H
(1)

Flowtube 

Sensor 8705 8707 8711 8705 8707 8711 8705 8707 8711 8707

FM Category Hazardous Area Approval Code

Non-Classified Locations

Transmitter NA - NA NA - NA NA - NA -

Flowtube Sensor NA - NA NA - NA NA - NA -

Suitable for Class I, Division 2

Non-Flammable Fluids

Trans: Groups A,B,C,D T4 N0 N0 N0 N0 N0 N0 N0 N0 N0 N0

Tube: Groups A,B,C,D T5 N0 N0
(2)

(2) 8707 Flowtube Sensor has Temp Code - T3C

N0 N0 N0
(2)

N0 N0 N0
(2)

N0 N0
(2)

Other Certifications Product Certification Code
(3)

(3) Product Certification Codes are added to the Flowtube Sensor model number only

European Pressure 

Equipment Directive 

(PED)

PD - PD PD - PD PD - PD -

CRN CN CN CN CN CN CN CN CN CN CN

NSF 61 Drinking Water
(4)

(4) Only available with PTFE (all line sizes) or Polyurethane (4 in. or larger) Lining Materials and 316L SST Electrodes

DW - DW DW - DW DW - DW -
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 TABLE 12. ATEX Approvals Offering

Transmitter 8732E 8712D
(1)

8742C 8712H
(1)

Flowtube 

Sensor 8705 8707 8711 8705 8707 8711 8705 8707 8711 8707

ATEX Category Hazardous Area Approval Code

Non-Hazardous

Trans: LVD and EMC NA - NA NA - NA NA - NA -

Tube: LVD and EMC NA - NA NA - NA NA - NA -

Equipment Category 2

Gas Group IIB

Trans: Ex d IIB T6 ED - ED - - - ED - ED -

Tube: Ex e ia IIC T3...T6 KD
(2)

- KD
(2)

- - - KD
(2)

- KD
(2)

-

Gas Group IIC

Trans: Ex d IIC T6 E1 - E1 - - - E1 - E1 -

Tube: Ex e ia IIC T3...T6 E1 - E1 - - - E1 - E1 -

Gas Group IIB with Intrinsically Safe Output

Trans: Ex de [ia] IIB T6 ED
(3)

- ED
(3)

- - - KD
(2)

- KD
(2)

-

Tube: Ex e ia IIC T3...T6 KD
(2)

- KD
(2)

- - - KD
(2)

- KD
(2)

-

Gas Group IIC with Intrinsically Safe Output

Trans: Ex de [ia] IIC T6 E1
(3)

- E1
(3)

- - - K1 - K1 -

Tube: Ex e ia IIC T3...T6 E1 - E1 - - - E1 - E1 -

Equipment Category 3

Gas Group IIC

Trans: Ex nA nL IIC T4 N1 - N1 N1 - N1 - - - -

Tube: Ex nA [L] IIC T3...T6 N1 - N1 N1 - N1 - - - -

Equipment Category 1 - Dust Environment

Dust Environment Only

Trans: Dust Ignition Proof ND - ND - - - - - - -

Tube: Dust Ignition Proof ND - ND - - - - - - -

Other Certifications Product Certification Code
(4)

European Pressure 

Equipment Directive (PED)

PD - PD PD - PD PD - PD -

CRN CN CN CN CN CN CN CN CN CN CN

NSF 61 Drinking Water
(5)

DW - DW DW - DW DW - DW -

(1) Remote Transmitter Only

(2) With integral mount transmitter, approval is valid for Gas Group IIB

(3) For I.S. Output, Output Code B must be ordered

(4) Product Certification Codes are added to the Flowtube Sensor model number only

(5) Only available with PTFE (all line sizes) or Polyurethane (4 in. or larger) Lining Materials and 316L SST Electrodes
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 TABLE 13. IECEx Approvals Offering

HAZARDOUS LOCATION CERTIFICATIONS

Equivalent Hazardous Location Certifications for flowtube sensor and transmitter must match in integrally-mounted magnetic flowmeter 

systems. Remote-mounted systems do not require matched hazardous location certification option codes.

Transmitter Approval Information

Transmitter 8732E
(1)

Flowtube Sensor 8705 8707 8711

IECEx Category Hazardous Area Approval Code

Non-Hazardous

Trans: LVD and EMC NA - NA

Tube: LVD and EMC NA - NA

Equipment Category 2

Gas Group IIB

Trans: Ex d IIB T6 EF - EF

Gas Group IIC

Trans: Ex d IIC T6 E7 - E7

Gas Group IIB with Intrinsically Safe Output

Trans: Ex de [ia] IIB T6 EF
(2)

- EF
(3)

Gas Group IIC with Intrinsically Safe Output

Trans: Ex de [ia] IIC T6 E1
(3)

- E1
(3)

Equipment Category 3

Gas Group IIC

Trans: Ex nA nL IIC T4 N7 - N7

Equipment Category 1 - Dust Environment

Dust Environment Only

Trans: Dust Ignition Proof NF - NF

Other Certifications Product Certification Code
(3)

European Pressure Equipment Directive (PED) PD - PD

CRN CN CN CN

NSF 61 Drinking Water
(4)

DW - DW

(1) Available in remote mount configuration only. Requires equivalent ATEX approval on the flowtube sensor

(2) For I.S. Output, Output Code B must be ordered

(3) Product Certification Codes are added to the Flowtube Sensor model number only

(4) Only available with PTFE (all line sizes) or Polyurethane (4 in. or larger) Lining Materials and 316L SST Electrodes

 TABLE 14. Transmitter Option Codes

Rosemount 8732E Rosemount 8712D Rosemount 8712H

Rosemount 8742 Transmitter

Approval Codes fieldbus Output IS fieldbus Output

NA • • •

N0 • • • •

N1 • •

N5 • • • •

N7 •

ND •

NF •

E1 • •

E5 • •

E7 •

ED • •

K0 •

K1 •

K5 •

KD
(1)

•

(1) Refer to Table 17 on page 44 for relation between ambient temperature, process temperature, and temperature class.
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North American Certifications

Factory Mutual (FM)

NOTE

For intrinsically safe (IS) outputs on the 8732E output 

option code B must be selected.

IS outputs for Class I, Division 1, Groups A, B, C, D. 

Temp Code – T4 at 60°C

NOTE

For the 8732E transmitters with a local operator 

interface (LOI), the lower ambient temperature limit is 

-20 °C.

N0 Division 2 Approval (All transmitters)

Reference Rosemount Control Drawing 08742-1051 

(8742C) or 08732-1052 (8732E/8742C).

Class I, Division 2, Groups A, B, C, D

Temp Codes – T4 (8712 at 40°C, 8742 at 60°C),

T4 (8732 at 60°C: -50 °C ≤ Ta ≤ 60 °C) 

Dust-ignition proof Class II/III, Division 1, Groups E, F, G

Temp Codes – T4 (8712 at 40°C), T5 (8732 at 60°C), T6 

(8742 at 60°C)

Enclosure Type 4X

K0 Division 2 Approval with 

Intrinsically Safe Output (8742 Only)

Reference Rosemount Control Drawing 08742-1051

Class I, Division 2, Groups A, B, C, D with IS output for 

Class I, Division 1, Groups A, B, C, D. 

Temp Code – T4 at 60°C

Dust-ignition proof Class II/III, Division 1, Groups E, F, G

Temp Code – T6 at 60°C

Enclosure Type 4X

K5 Explosionproof Approval with

Intrinsically Safe Output (8742 only)

Reference Rosemount Control Drawing 08742-1051

Explosion-Proof for Class I, Division 1, Groups C, D with IS 

output for Class I, Division 1, Groups A, B, C, D. 

Temp Code – T4 at 60°C

Dust-ignition proof Class II/III, Division 1, Groups E, F, G

Temp Code – T6 at 60°C

Class I, Division 2, Groups A, B, C, D

Temp Codes – T4 (8742 at 60°C)

Enclosure Type 4X

N5 Division 2 Approval (All Transmitters)

For flowtube sensors with IS electrodes only

Reference Rosemount Control Drawing 08742-1051 

(8742C) or 08732-1052 (8732E).

Class I, Division 2, Groups A, B, C, D

Temp Codes – T4 (8712 at 40°C, 8742 at 60°C), 

T4 (8732 at 60°C: -50 °C ≤ Ta ≤ 60 °C)

Dust-ignition proof Class II/III, Division 1, Groups E, F, G

Temp Codes – T4 (8712 at 40°C), T5 (8732 at 60°C), T6 

(8742 at 60°C)

Enclosure Type 4X

E5 Explosion-Proof Approval (8732 and 8742 only)

Reference Rosemount Control Drawing 08732-1052

Explosion-Proof for Class I, Division 1, Groups C, D

Temp Code – T6 at 60°C

Dust-ignition proof Class II/III, Division 1, Groups E, F, G

Temp Code – T5 at 60°C

Class I, Division 2, Groups A, B, C, D

Temp Codes – T4 (8742 at 60°C), T4 (8732 at 60°C)

Enclosure Type 4X

Canadian Standards Association (CSA)

NOTE

For intrinsically safe (IS) outputs on the 8732E output 

option code B must be selected.

IS outputs for Class I, Division 1, Groups A, B, C, D. 

Temp Code – T4 at 60°C

N0 Division 2 Approval

Reference Rosemount Control Drawing 08732-1051 

(8732E or 8742C only)

Class I, Division 2, Groups A, B, C, D

Temp Codes – T4 (8732 at 60°C: -50 °C ≤ Ta ≤ 60 °C), 

T4 (8742 at 60°C)

Dust-ignition proof Class II/III, Division 1, Groups E, F, G

Temp Codes – T4 (8712 at 40°C), T5 (8732 at 60°C), T6 

(8742 at 60°C)

Enclosure Type 4X

K0 Division 2 Approval with 

Intrinsically Safe Output (8742 Only)

Reference Rosemount Control Drawing 08742-1052

Class I, Division 2, Groups A, B, C, D with IS output for 

Class I, Division 1, Groups A, B, C, D. Temp Code – T4 at 

60°C

Dust-ignition proof Class II/III, Division 1, Groups E, F, G

Temp Code – T6 at 60°C

Enclosure Type 4X
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European Certifications

NOTE

For intrinsically safe (IS) outputs on the 8732E output 

option code B must be selected.

IS outputs for Ex de [ia] IIB or IIC T6

E1 ATEX Flameproof 

Hydrogen gas group

8732 - Certificate No.: KEMA 07ATEX0073 X  II 2G

Ex de IIC or Ex de [ia] IIC T6 (-20°C ≤ Ta ≤ +57°C)

with LOI T6 (-20°C ≤ Ta ≤ +57°C)

8742 - Certificate No.: 03ATEX2159X  II 2G

EEx de IIB + H
2
 T6 (-20°C ≤ Ta ≤ +65°C)

V
max 

= 250 V AC or 42 V DC

 0575

ED ATEX Flameproof

8732 - Certificate No.: KEMA 07ATEX0073 X  II 2G

Ex de IIB or Ex de [ia] IIB T6 (-20°C ≤ Ta ≤ +57°C)

with LOI T6 (-20°C ≤ Ta ≤ +57°C)

V
max 

= 250 V AC or 42 V DC

 0575

ND ATEX Dust

8732 - Certificate No.: KEMA 06ATEX0006  II 1D

max ΔT = 40 °K
(1)

Amb. Temp. Limits: (-20 °C ≤ Ta ≤ + 65 °C)

V
max 

= 250 V AC or 42 V DC

IP 66

 0575

SPECIAL CONDITIONS FOR SAFE USE 

(KEMA 07ATEX0073 X): 

If the Rosemount 8732 Flow Transmitter is used integrally with the 

Rosemount 8705 or 8711 Flowtube Sensors, it shall be assured 

that the mechanical contact areas of the Flowtube Sensor and 

Flow Transmitter comply with the requirements for flat joints 

according to standard EN/IEC 60079-1 clause 5.2.

The relation between ambient temperature, process temperature, 

and temperature class is to be taken from the table under (15 - 

description) above. (See Table 17)

The electrical data is to be taken from the summary under (15 - 

electrical data) above. (See Table 16)

If the Rosemount 8732 Flow Transmitter is used integrally with the 

Junction Box, it shall be assured that the mechanical contact 

areas of the Junction Box and Flow Transmitter comply with the 

requirements for flanged joints according to standard EN/IEC 

60079-1 clause 5.2.

Per EN60079-1: 2004 the gap of the joint between transmitter and 

remote junction box/flowtube sensor is less than required per table 

1 clause 5.2.2, and is only approved for use with an approved 

Rosemount transmitter and approved junction box/flowtube 

sensor.

INSTALLATION INSTRUCTIONS:

The cable and conduit entry devices and blanking elements shall 

be of a certified flameproof type, suitable for the conditions of use 

and correctly installed. With the use of conduit, a certified stopping 

box shall be provided immediately to the entrance of the 

enclosure.

ED 8742 - Certificate No: KEMA03ATEX2159X  II 2G

EEx de IIB T6 (Ta = -20°C to +65°C)

V
max 

= 250 V AC or 50 V DC

 0575

K1 ATEX Flameproof with

Intrinsically Safe Output (8742 only)

Certificate No.: KEMA03ATEX2159x  II 2G

ATEX EEx de [ia] IIC T6 (-20 °C ≤ Ta ≤ +65 °C)

V
max 

= 250 V AC or 50 V DC

 0575

See Table 12 for Electrical Parameters

KD ATEX Flameproof with 

Intrinsically Safe Output (8742 only)

Certificate No: KEMA03ATEX2159X  II 2G

EEx de [ia] IIB T6 (Ta = -20°C to +65°C)

V
max 

= 250 V AC or 50 V DC

 0575

See Table 16 for Electrical Parameters

SPECIAL CONDITIONS FOR SAFE USE (X) (03ATEX2159X): 

The relation between ambient temperature, process temperature 

and temperature class is to be taken from the table under (15 - 

description) above. (See Table 17).

If the Rosemount 8742C Flow Transmitter is used integrally with 

the Junction Box, it shall be assured that the mechanical contact 

areas of the Junction Box and Flow Transmitter comply with the 

requirements for flanged joints according to standard EN 50018, 

clause 5.2.

INSTALLATION INSTRUCTIONS: 

The cable and conduit entry devices and the closing elements 

shall be of a certified increased safety type, suitable for the 

conditions of use and correctly installed.

At ambient temperatures above 50°C, the flow meter shall be used 

with heat resistant cables with a temperature rating of at least 

90°C.

A Junction Box in type of explosion protection increased safety “e” 

may be attached to the base of the Rosemount 8732E or 8742C 

Flow Transmitter, permitting remote mounting of the Rosemount 

8705 and 8711 Flowtube Sensors.

Ambient temperature range of the Junction Box: -20 °C to +65 °C.

The Junction Box is classified as II 2 G Ex e IIB T6 and certified 

under KEMA 07ATEX0073 X and KEMA 03ATEX2052X.

(1) Max surface temperature is 40 °C above the ambient 

temperature conditions. Tmax = 100 °C
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N1 ATEX Type n

8712D - ATEX Certificate No: BASEEFA 05ATEX0170X

EEx nA nL IIC T4 (Ta = -50 °C to + 60 °C)

V
max 

= 42 V DC

 0575

8732 - ATEX Certificate No: BASEEFA 07ATEX0203X

Ex nA nL IIC T4 (Ta = -50 °C to + 60 °C)

V
max 

= 42 V DC

 0575

Remote Junction Box

8742 - Certificate No.: KEMA 03ATEX2052x  II 2G

ATEX EEx e 
(1)

 T6 (Ta = -20 °C to +65 °C)

When installed per drawing 08732-1050

After de-energizing, wait 10 minutes before opening cover

 0575

(1)  
IIB + H

2 
for E1, K1

IIB for ED, KD

8732 - Certificate No.: KEMA 07ATEX0073 X  II 2G

ATEX Ex e 
(1)

 T6 (Ta = -20 °C to +57 °C)

When installed per drawing 08732-1060

After de-energizing, wait 10 minutes before opening cover

 0575

(1)  
IIC for E1

IIB for ED

International Certifications

NOTE

For intrinsically safe (IS) outputs on the 8732E output 

option code B must be selected.

IS outputs for Ex de [ia] IIB or IIC T6

E7 IECEx Flameproof 

8732 - Certificate No.: KEM 07.0038X

Ex de IIC or Ex de [ia] IIC T6 (-20 °C ≤ Ta ≤ +57 °C)

V
max 

= 250 V AC or 42 V DC

EF IECEx Flameproof

8732 - Certificate No.: KEM 07.0038X

Ex de IIB or Ex de [ia] IIB T6 (-20 °C ≤ Ta ≤ +57 °C)

V
max 

= 250 V AC or 42 V DC

NF IECEx Dust

8732 - Certificate No.: KEM 07.0038X

Ex tD A20 IP66 T 100 °C

T6 (-20 °C ≤ Ta ≤ +57 °C)

V
max 

= 250 V AC or 42 V DC

SPECIAL CONDITIONS FOR SAFE USE (KEM 07.0038X): 

If the Rosemount 8732 Flow Transmitter is used integrally with the 

Rosemount 8705 or 8711 Flowtube Sensors, it shall be assured 

that the mechanical contact areas of the Flowtube Sensor and 

Flow Transmitter comply with the requirements for flat joints 

according to standard EN/IEC 60079-1 clause 5.2.

The relation between ambient temperature, process temperature, 

and temperature class is to be taken from the table under (15 - 

description) above. (See Table 17)

The electrical data is to be taken from the summary under (15 - 

electrical data) above. (See Table 16)

If the Rosemount 8732 Flow Transmitter is used integrally with the 

Junction Box, it shall be assured that the mechanical contact 

areas of the Junction Box and Flow Transmitter comply with the 

requirements for flanged joints according to standard EN/IEC 

60079-1 clause 5.2.

INSTALLATION INSTRUCTIONS:

The cable and conduit entry devices and blanking elements shall 

be of a certified flameproof type, suitable for the conditions of use 

and correctly installed. With the use of conduit, a certified stopping 

box shall be provided immediately to the entrance of the 

enclosure.

N7 IECEx Type n

8712D - Certificate No: IECEx BAS 07.0036X

EEx nA nL IIC T4 (Ta = -50 °C to + 60 °C)

V
max 

= 42 V DC

8732 - Certificate No: IECEx BAS 07.0062X

Ex nA nL IIC T4 (Ta = -50 °C to + 60 °C)

V
max 

= 42 V DC

Remote Junction Box

8732 - Certificate No.: KEM 07.0038X

IECEx Ex e 
(1)

 T6 (Ta = -20 °C to + 57 °C)

When installed per drawing 08732-1070

After de-energizing, wait 10 minutes before opening cover

(1)  
IIC for E7

IIB for EF
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Flowtube Sensor Approval Information

North American Certifications

Factory Mutual (FM)

N0 Division 2 Approval for 

Non-Flammable Fluids (All Flowtube Sensors)

Class I, Division 2, Groups A, B, C, D

Temp Code – T5 (8705/8711 at 60°C)

Temp Code – T3C (8707 at 60°C)

Dust-Ignition proof Class II/III, Division 1, Groups E, F, G

Temp Code – T6 (8705/8711 at 60°C)

Temp Code – T3C (8707 at 60°C)

Enclosure Type 4X

N0 for 8721 Hygienic Flowtube Sensor

Factory Mutual (FM) Ordinary Location; 

CE Marking; 3-A Symbol Authorization #1222;

EHEDG Type EL

N5 Division 2 Approval for Flammable Fluids

(All Flowtube Sensors)

Class I, Division 2, Groups A, B, C, D

Temp Code – T5 (8705/8711 at 60°C)

Temp Code – T3C (8707 at 60°C)

Dust-Ignition proof Class II/III, Division 1, Groups E, F, G

Temp Code – T6 (8705/8711 at 60°C)

Temp Code – T3C (8707 at 60°C)

Enclosure Type 4X

E5 Explosion-Proof (8705 and 8711 Only)

Explosion-Proof for Class I, Division 1, Groups C, D

Temp Code – T6 at 60°C

Dust-Ignition proof Class II/III, Division 1, Groups E, F, G

Temp Code – T6 at 60°C

Class I, Division 2, Groups A, B, C, D

Temp Code – T5 at 60°C

Enclosure Type 4X

Canadian Standards Association (CSA)

N0 Suitable for Class I, Division 2, Groups A, B, C, D

Temp Code – T5 (8705/8711 at 60°C)

Temp Code – T3C (8707 at 60°C)

Dust-Ignition proof Class II/III, Division 1, Groups E, F, G

Enclosure Type 4X

N0 for 8721 Hygienic Flowtube Sensor

Canadian Standards Association (CSA) Ordinary Location;

CE Marking; 3-A Symbol Authorization #1222;

EHEDG Type EL

 TABLE 15. Flowtube Sensor Option Codes
(1)

Approval 

Codes

Rosemount 8705 Flowtube 

Sensor

Rosemount 8707 Flowtube 

Sensor

Rosemount 8711 Flowtube 

Sensor

Rosemount 8721

Flowtube 

Sensors

For 

Non-flammable 

Fluids

For Flammable 

Fluids

For 

Non-flammable 

Fluids

For Flammable 

Fluids

For 

Non-flammable 

Fluids

For Flammable 

Fluids

For 

Non-flammable 

Fluids

NA • •

N0 • • •

ND • • • • • • •

N1 • • • •

N5 • • • • • •

N7 • • • •

ND • • • •

NF • • • •

E1 • • • •

E5
(2)

• • • •

CD
(3)

• •

KD
(3)

• •

(1) CE Marking is standard on Rosemount 8705, 8711, and 8721. No hazardous location certifications are available on the Rosemount 570TM.

(2) Available in line sizes up to 8 in. (200 mm) only.

(3) Refer to Table 17 on page 44 for relation between ambient temperature, process temperature, and temperature class.
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European Certifications

ND ATEX Dust

8732 - Certificate No.: KEMA 06ATEX0006  II 1D max 

T = 40 °K(1) Amb. Temp. Limits: (-20 °C = Ta = +65 °C)

Vmax = 40 V DC (pulsed)

IP 66

CE 0575

N1 ATEX Non-Sparking/Non-incendive (8705/8711 Only)

Certificate No: KEMA02ATEX1302X  II 3G

EEx nA [L] IIC T3... T6

Ambient Temperature Limits -20 to 65°C

SPECIAL CONDITIONS FOR SAFE USE (X):

The relation between ambient temperature, process temperature 

and temperature class is to be taken from the table under 

(15-description) above. - (See Table 13) The electrical data is to be 

taken from the summary under (15-electrical data above). (See 

Table 12)

E1, ATEX Increased Safety (Zone 1) 

CD with IS Electrodes (8711 only)

Certificate No: KEMA03ATEX2052X  II 1/2G

EEx e ia IIC T3... T6 (Ta = -20 to +60°) (See Table 17)

 0575

V
max 

= 40 V DC (pulsed)

SPECIAL CONDITIONS FOR SAFE USE (X):

If the Rosemount 8732 Flow Transmitter is used integrally with the 

Rosemount 8705 or Rosemount 8711 Flowtube Sensors, it shall 

be assured that the mechanical contact areas of the Flowtube 

Sensor and Flow Transmitter comply with the requirements for flat 

joints according to standard EN 50018, clause 5.2. The relation 

between ambient temperature, process temperature and 

temperature class is to be taken from the table under 

(15-description) above. - (See Table 11) The electrical data is to be 

taken from the summary under (15-electrical data above). (See 

Table 12)

INSTALLATION INSTRUCTIONS:

At ambient temperature above 50°C, the flowmeter shall be used 

with heat resistant cables with a temperature rating of at least 

90°C.

A fuse with a rating of maximum 0,7 A according to IEC 60127-1 

shall be included in the coil excitation circuit if the flowtube sensors 

are used with other flow transmitters (e.g. Rosemount 8712).

E1, ATEX Increased Safety (Zone 1) 

KD with IS Electrodes (8705 only)

Certificate No. KEMA 03ATEX2052X  II 1/2G

EEx e ia IIC T3... T6 (Ta = -20 to 60°C) (See Table 17)

 0575

V
max 

= 40 V DC (pulsed)

SPECIAL CONDITIONS FOR SAFE USE (X):

If the Rosemount 8732 Flow Transmitter is used integrally with the 

Rosemount 8705 or Rosemount 8711 Flowtube Sensors, it shall 

be assured that the mechanical contact areas of the Flowtube 

Sensor and Flow Transmitter comply with the requirements for flat 

joints according to standard EN 50018, clause 5.2. The relation 

between ambient temperature, process temperature and 

temperature class is to be taken from the table under 

(15-description) above. - (See Table 11) The electrical data is to be 

taken from the summary under (15-electrical data above). (See 

Table 12)

INSTALLATION INSTRUCTIONS:

At ambient temperature above 50°C, the flowmeter shall be used 

with heat resistant cables with a temperature rating of at least 

90°C.

A fuse with a rating of maximum 0,7 A according to IEC 60127-1 

shall be included in the coil excitation circuit if the flowtube sensors 

are used with other flow transmitters (e.g. Rosemount 8712).
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 TABLE 16. Electrical Data

Rosemount 8732 Flow Transmitter

Power supply: 250 V AC, 1 A or 50 Vdc, 2,5 A, 20 W maximum

Pulsed output circuit: 30 V DC (pulsed), 0,25 A, 7,5 W maximum

4-20 mA output circuit: 30 V DC, 30 mA, 900 mW maximum

Rosemount 8705 and 8711 Flowtube Sensors

Coil excitation circuit: 40 V DC (pulsed), 0,5 A, 20 W maximum

Electrode circuit: in type of explosion protection intrinsic safety EEx ia IIC, U
i
 = 5 V, l

i
 = 0.2 mA, P

i
 = 1 mW, U

m
 = 250 V

Rosemount 8742C Flow Transmitter (EEx de version):

Power supply: 250 V AC, 1 A, 40 VA or 50 Vdc, 2,5 A, 15 W maximum

Foundation fieldbus output: 30 V DC, 30 mA, 1 W maximum

Rosemount 8742C Flow Transmitter (EEx de [ia] version):

Power supply: 250 V AC, 1 A, 40 VA or 50 V DC, 2,5 A, 15 W maximum

Foundation fieldbus output:

(terminals + and -)

in type of explosion protection intrinsic safety EEx, only for connection to a certified intrinsically safe 

circuit, with the following maximum values:

U
i
 = 30 V

I
i
 = 380 mA

P
i
 = 5,32 W

C
i
 = 4,4 nF

L
i
 = 0 mH

 TABLE 17. Relation between ambient temperature, process temperature, and temperature class
(1)

Meter Size (Inches) Maximum Ambient Temperature Maximum Process Temperature Temperature Class

1
/2 115°F (65°C) 239°F (115°C) T3

1 149°F (65°C) 248°F (120°C) T3

1 95°F (35°C) 95°F (35°C) T4

1
1
/2 149°F (65°C) 257°F (125°C) T3

1
1
/2 122°F (50°C) 148°F (60°C) T4

2 149°F (65°C) 257°F (125°C) T3

2 149°F (65°C) 167°F (75°C) T4

2 104°F (40°C) 104°F (40°C) T5

3 - 36 149°F (65°C) 266°F (130°C) T3

3 - 36 149°F (65°C) 194°F (90°C) T4

3 - 36 131°F (55°C) 131°F (55°C) T5

3 - 36 104°F (40°C) 104°F (40°C) T6

6 115°F (65°C) 275°F(135°C) T3

6 115°F (65°C) 230°F (110°C) T4

6 115°F (65°C) 167°F (75°C) T5

6 140°F (60°C) 140°F (60°C) T6

8-60 115°F (65°C) 284°F (140°C) T3

8-60 115°F (65°C) 239°F (115°C) T4

8-60 115°F (65°C) 176°F (80°C) T5

8-60 115°F (65°C) 156°F (69°C) T6

(1) This table is applicable for CD and KD option codes only.
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 TABLE 18. Relation between the maximum ambient temperature, the maximum process temperature, 

and the temperature class
(1)

Maximum Ambient 

Temperature

Maximum process temperature °F (°C) per temperature class

T3 T4 T5 T6

0.5 in. flowtube sensor size

149°F (65°C) 297°F (147°C) 138°F (59°C) 54°F (12°C) 18°F (-8°C)

140°F (60°C) 309°F (154°C) 151°F (66°C) 66°F (19°C) 28°F (-2°C)

131°F (55°C) 322°F (161°C) 163°F (73°C) 79°F (26°C) 41°F (5°C)

122°F (50°C) 334°F (168°C) 176°F (80°C) 90°F (32°C) 54°F (12°C)

113°F (45°C) 347°F (175°C) 189°F (87°C) 102°F (39°C) 66°F (19°C)

104°F (40°C) 351°F (177°C) 199°F (93°C) 115°F (46°C) 79°F (26°C)

95°F (35°C) 351°F (177°C) 212°F (100°C) 127°F (53°C) 90°F (32°C)

86°F (30°C) 351°F (177°C) 225°F (107°C) 138°F (59°C) 102°F (39°C)

77°F (25°C) 351°F (177°C) 237°F (114°C) 151°F (66°C) 115°F (46°C)

68°F (20°C) 351°F (177°C) 248°F (120°C) 163°F (73°C) 127°F (53°C)

1.0 in. flowtube sensor size

149°F (65°C) 318°F (159°C) 158°F (70°C) 72°F (22°C) 34°F (1°C)

140°F (60°C) 331°F (166°C) 171°F (77°C) 84°F (29°C) 46°F (8°C)

131°F (55°C) 343°F (173°C) 183°F (84°C) 97°F (36°C) 59°F (15°C)

122°F (50°C) 351°F (177°C) 196°F (91°C) 109°F (43°C) 72°F (22°C)

113°F (45°C) 351°F (177°C) 207°F (97°C) 122°F (50°C) 84°F (29°C)

104°F (40°C) 351°F (177°C) 219°F (104°C) 135°F (57°C) 97°F (36°C)

95°F (35°C) 351°F (177°C) 232°F (111°C) 145°F (63°C) 109°F (43°C)

86°F (30°C) 351°F (177°C) 244°F (118°C) 158°F (70°C) 122°F (50°C)

77°F (25°C) 351°F (177°C) 257°F (125°C) 171°F (77°C) 135°F (57°C)

68°F (20°C) 351°F (177°C) 270°F (132°C) 183°F (84°C) 145°F (63°C)

1.5 in. flowtube sensor size

149°F (65°C) 297°F (147°C) 160°F (71°C) 88°F (31°C) 55°F (13°C)

140°F (60°C) 307°F (153°C) 171°F (77°C) 97°F (36°C) 66°F (19°C)

131°F (55°C) 318°F (159°C) 181°F (83°C) 108°F (42°C) 77°F (25°C)

122°F (50°C) 329°F (165°C) 192°F (89°C) 118°F (48°C) 88°F (31°C)

113°F (45°C) 340°F (171°C) 203°F (95°C) 129°F (54°C) 97°F (36°C)

104°F (40°C) 351°F (177°C) 214°F (101°C) 140°F (60°C) 108°F (42°C)

95°F (35°C) 351°F (177°C) 223°F (106°C) 151°F (66°C) 118°F (48°C)

86°F (30°C) 351°F (177°C) 234°F (112°C) 160°F (71°C) 129°F (54°C)

77°F (25°C) 351°F (177°C) 244°F (118°C) 171°F (77°C) 140°F (60°C)

68°F (20°C) 351°F (177°C) 255°F (124°C) 181°F (83°C) 151°F (66°C)

Continued on Next Page
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2.0 in. flowtube sensor size

149°F (65°C) 289°F (143°C) 163°F (73°C) 95°F (35°C) 66°F (19°C)

140°F (60°C) 300°F (149°C) 172°F 78(°C) 104°F (40°C) 75°F (24°C)

131°F (55°C) 309°F (154°C) 183°F (84°C) 115°F (46°C) 84°F (29°C)

122°F (50°C) 318°F (159°C) 192°F (89°C) 124°F (51°C) 95°F (35°C)

113°F (45°C) 329°F (165°C) 201°F (94°C) 135°F (57°C) 104°F (40°C)

104°F (40°C) 338°F (170°C) 212°F (100°C) 144°F (62°C) 115°F (46°C)

95°F (35°C) 349°F (176°C) 221°F (105°C) 153°F (67°C) 124°F (51°C)

86°F (30°C) 351°F (177°C) 232°F (111°C) 163°F (73°C) 135°F (57°C)

77°F (25°C) 351°F (177°C) 241°F (116°C) 172°F (78°C) 144°F (62°C)

68°F (20°C) 351°F (177°C) 252°F (122°C) 183°F (84°C) 153°F (67°C)

3 to 60 in. flowtube sensor size

149°F (65°C) 351°F (177°C) 210°F (99°C) 117°F (47°C) 75°F (24°C)

140°F (60°C) 351°F (177°C) 223°F (106°C) 129°F (54°C) 90°F (32°C)

131°F (55°C) 351°F (177°C) 237°F (114°C) 144°F (62°C) 102°F (39°C)

122°F (50°C) 351°F (177°C) 250°F (121°C) 156°F (69°C) 117°F (47°C)

113°F (45°C) 351°F (177°C) 264°F (129°C) 171°F (77°C) 129°F (54°C)

104°F (40°C) 351°F (177°C) 266°F (130°C) 183°F (84°C) 144°F (62°C)

95°F (35°C) 351°F (177°C) 266°F (130°C) 198°F (92°C) 156°F (69°C)

86°F (30°C) 351°F (177°C) 266°F (130°C) 203°F (95°C) 171°F (77°C)

77°F (25°C) 351°F (177°C) 266°F (130°C) 203°F (95°C) 176°F (80°C)

68°F (20°C) 351°F (177°C) 266°F (130°C) 203°F (95°C) 176°F (80°C)

(1) This table is applicable for N1 option codes only.

 TABLE 18. Relation between the maximum ambient temperature, the maximum process temperature, 

and the temperature class
(1)

Maximum Ambient 

Temperature

Maximum process temperature °F (°C) per temperature class

T3 T4 T5 T6
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Dimensional Drawings

FIGURE 6. Rosemount 8732E Transmitter
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FIGURE 7. Rosemount 8712D/H Transmitter
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Dimensions are in inches (millimeters)
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Rosemount 8700 Series

FIGURE 8. Rosemount 8742C Transmitter
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FIGURE 9. Rosemount 8705 and 8707 Flowtube Sensors, Typical of 0.5- through 4-in. (15 through 100 mm) Line Sizes 

FIGURE 10.  Rosemount 8705 and 8707 Flowtube Sensors, Typical of 6- through 36-in. (150 through 900 mm) Line Sizes 
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Notes

Dimensions are in inches (millimeters)

See Table 19 and Table 20 for variable dimensions

W1 Housing Configuration (Sealed, welded housing with pressure relief valve)
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Notes
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See Table 19 and Table 20 for variable dimensions
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separate electrode compartments)
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 TABLE 19. Rosemount 8705 and 8707 Dimensions in Inches (Millimeters) (Dimensions with ASME B16.5 (ANSI) Flanges) 
(1)

Refer to Dimensional Drawings, Figure 9, Figure 10, and Figure 12

Line Size
(2)

 and 

Flange Rating 

Body Height

“H”

Liner Face 

Diameter

“A”

Overall Flowtube 

Sensor Length

“L”
(3)

Flange Diameter

“D” Liner Thickness Inside Diameter

0.5–150

0.5–300 

0.5–600

6.75 (171)

6.75 (171)

6.75 (171)

1.38 (35)

1.38 (35)

1.38 (35)

7.88 (200)

7.88 (200)

8.67 (220)

3.50 (89)

3.75 (95)

3.75 (95)

0.09 (2.3)

0.09 (2.3)

0.09 (2.3)

0.49 (12.5)

0.49 (12.5)

0.49 (12.5)

1–150 

1–300 

1–600

1–900

6.75 (171)

6.75 (171)

6.75 (171)

6.75 (171)

2.00 (51)

2.00 (51)

1.62 (41)

1.62 (41)

7.88 (200)

7.88 (200)

8.67 (220)

9.66 (245)

4.25 (108)

4.88 (124)

4.88 (124)

5.88 (149)

0.09 (2.3)

0.09 (2.3)

0.09 (2.3)

0.13 (3.3)

0.91 (23)

0.91 (23)

0.91 (23)

0.80 (20)

1.5–150 

1.5 –300 

1.5–600

1.5–900

7.10 (180)

7.10 (180)

7.10 (180)

7.10 (180)

2.88 (73)

2.88 (73)

2.88 (73)

2.50 (64)

7.88 (200)

7.88 (200)

8.63 (219)

9.52 (242)

5.00 (127)

6.12 (155)

6.12 (155)

7.00 (178)

0.12 (3.1)

0.12 (3.1)

0.13 (3.3)

0.13 (3.3)

1.44 (37)

1.44 (37)

1.36 (35)

1.25 (32)

2–150 

2–300 

2–600

2–900

7.10 (180)

7.10 (180)

7.10 (180)

7.10 (180)

3.62 (92)

3.62 (92)

3.62 (92)

3.25 (83)

7.88 (200)

7.88 (200)

8.78 (223)

10.26 (261)

6.00 (152)

6.50 (165)

6.50 (165)

8.50 (216)

0.12 (3.1)

0.12 (3.1)

0.13 (3.3)

0.13 (3.3)

1.91 (49)

1.91 (49)

1.82 (46)

1.69 (43)

3–150 

3–300 

3–600

3–900

8.10 (206)

8.10 (206)

8.10 (206)

8.10 (206)

5.00 (127)

5.00 (127)

5.00 (127)

4.63 (118)

7.88 (200)

8.63 (219)

12.4 (315)

12.8 (326)

7.50 (191)

8.25 (210)

8.25 (210)

9.50 (241)

0.15 (3.8)

0.15 (3.8)

0.13 (3.3)

0.13 (3.3)

2.96 (75)

2.96 (75)

2.76 (70)

2.37 (60)

4–150 

4–300 

4–600

4–900

8.45 (215)

8.45 (215)

8.45 (215)

8.45 (215)

6.19 (157)

6.19 (157)

6.19 (157)

5.81 (148)

9.84 (250)

10.88 (276)

12.83 (326)

13.89 (353)

9.00 (229)

10.00 (254)

10.75 (273)

11.50 (292)

0.15 (3.8)

0.15 (3.8)

0.13 (3.3)

0.13 (3.3)

3.96 (101)

3.96 (101)

3.72 (95)

3.37 (86)

6–150 

6–300 

6–600

6–900

9.45 (240)

9.45 (240)

9.45 (240)

9.45 (240)

8.50 (216)

8.50 (216)

8.50 (216)

8.00 (203)

11.81 (300)

13.06 (332)

14.23 (361)

15.51 (394)

11.00 (279)

12.50 (318)

14.00 (356)

15.00 (381)

0.19 (4.8)

0.19 (4.8)

0.19 (4.8)

0.16 (4.1)

5.98 (152)

5.69 (144)

5.69 (144)

4.86 (123)

8–150 

8–300 

8–600

8–900

10.42 (265)

10.42 (265)

10.42 (265)

10.42 (265)

10.62 (270)

10.62 (270)

10.62 (270)

10.00 (254)

13.78 (350)

15.60 (396)

16.72 (428)

18.47 (469)

13.50 (343)

15.00 (381)

16.50 (419)

18.50 (470)

0.19 (4.8)

0.17 (4.3)

0.17 (4.3)

0.17 (4.3)

7.94 (202)

7.64 (194)

7.64 (194)

6.65 (169)

10–150 

10–300 

10–600

11.78 (299)

11.78 (299)

11.78 (299)

12.75 (324)

12.75 (324)

12.75 (324)

15.00 (381)

17.13 (435)

19.54 (496)

16.00 (406)

17.50 (444)

20.00 (508)

0.26 (6.5)

0.26 (6.5)

0.26 (6.5)

9.87 (251)

9.48 (241)

9.21 (234)

12–150 

12–300 

12.86 (327)

12.86 (327)

15.00 (381)

15.00 (381)

18.00 (457)

20.14 (512)

19.00 (483)

20.50 (52)

0.26 (6.7)

0.26 (6.7)

11.87 (301)

11.48 (292)

14–150 

14–300 

13.92 (354)

13.92 (354)

16.25 (413)

16.25 (413)

20.91 (531)

23.16 (588)

21.00 (533)

23.00 (584)

0.19 (4.8)

0.19 (4.8)

13.16 (334)

12.79 (325)

16–150 

16–300 

14.93 (379)

14.93 (379)

18.50 (470)

18.50 (470)

23.88 (607)

26.13 (664)

23.50 (597)

25.50 (648)

0.19 (4.8)

0.19 (4.8)

15.12 (384)

14.75 (375)

18–150 

18–300

16.19 (411)

16.19 (411)

21.00 (533)

21.00 (533)

27.00 (686)

30.12 (765)

25.00 (635)

28.00 (711)

0.19 (4.8)

0.19 (4.8)

17.09 (434)

16.35 (415)

20–150 

20–300 

17.20 (437)

17.20 (437)

23.00 (584)

23.00 (584)

29.78 (756)

33.04 (839)

27.50 (698)

30.50 (774)

0.19 (4.8)

0.19 (4.8)

18.96 (482)

18.21 (463)

24–150 

24–300 

19.48 (495)

19.48 (495)

27.25 (692)

27.25 (692)

35.75 (908)

39.38 (1000)

32.00 (813)

36.00 (914)

0.19 (4.8)

0.19 (4.8)

22.94 (583)

22.06 (560)

30 

36 

22.23 (565)

26.10 (663)

33.80 (859)

40.27 (1023)

37.00 (940)

40.63 (1032)

38.75 (984)

46.00 (1168)

0.19 (4.8)

0.19 (4.8)

28.75 (730)

35.00 (889)

(1) AS2129 Table D and E flange dimensions match ANSI 150# dimensions.

(2) 30- and 36-in. AWWA C207 Table 2 Class D rated to 150 psi at 150 °F.

(3) When 2 grounding rings are specified, add 0.25 in. (6.35 mm) for 0.50- through 14-in. (15 through 350 mm) flowtube sensors, add 0.50 in. (12.7 mm) for 

16-in. (400 mm) and larger. When lining protectors are specified, add 0.25 in. (6.35 mm) for ½- through 12-in. (15 through 300 mm) flowtube sensors, add 

0.50 in. (12.7 mm) for 14- through 36-in. (350 through 900 mm) flowtube sensors.
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 TABLE 20. Rosemount 8705 Flowtube Sensor Dimensions with EN 1092-1 (DIN) Flanges in Millimeters (Inches)

Line Size
(1)

 

and Flange

Rating

Body Height

“H” 

Liner Face

Diameter

“A”

Overall Flowtube 

Sensor Length 

“L”
(2)

Flange Diameter 

“D” Liner Thickness Inside Diameter

15 mm PN 10–40 171 (6.75) 45 (1.77) 200 (7.88) 95 (3.74) 2.3 (0.09) 12.5 (.49)

25 mm PN 10–40 171 (6.75) 68 (2.68) 200 (7.88)  115 (4.53) 2.3 (0.09) 23.1 (.91)

40 mm PN 10–40 180 (7.10) 88 (3.46) 200 (7.87)  150 (5.91) 3.1 (0.12) 37 (1.44)

50 mm PN 10–40 180 (7.10) 102 (4.02) 200 (7.87)  165 (6.50) 3.1 (0.12) 49 (1.91)

80 mm PN 10–40 206 (8.10) 138 (5.43) 200 (7.87)  200 (7.87) 3.8 (0.15) 75.2 (2.96)

100 mm PN 10–16 215 (8.45) 162 (6.38) 250 (9.84)  220 (8.66) 3.8 (0.15) 100.6 (3.96)

100 mm PN 25–40 215 (8.45) 162 (6.38) 250 (9.84)  235 (9.25) 3.8 (0.15) 100.6 (3.96)

150 mm PN 10 240 (9.45) 212 (8.35) 300 (11.81)  285 (11.22) 4.7 (0.19) 152 (5.98)

150 mm PN 16 240 (9.45) 215 (8.46) 300 (11.81)  220 (8.66) 4.7 (0.19) 152 (5.98)

150 mm PN 25 240 (9.45) 218 (8.58) 300 (11.81)  300 (11.81) 4.7 (0.19) 152 (5.98)

150 mm PN 40 240 (9.45) 218 (8.58) 332 (13.07)  300 (11.81) 4.7 (0.19) 144 (5.67)

200 mm PN 10 265 (10.42) 268 (10.55) 350 (13.78)  240 (13.39) 4.9 (0.19) 202 (7.94)

200 mm PN 16 265 (10.42) 268 (10.55) 350 (13.78)  340 (13.39) 4.9 (0.19) 202 (7.94)

200 mm PN 25 265 (10.42) 278 (10.94) 350 (13.78)  360 (14.17) 4.9 (0.19) 202 (7.94)

200 mm PN 40 265 (10.42) 285 (11.22) 396 (15.60)  375 (14.76) 4.3 (0.17) 194 (7.64)

250 mm PN 10 299 (11.78) 320 (12.60) 381 (15.00)  395 (15.55) 6.6 (0.26) 251 (9.88)

250 mm PN 16 299 (11.78) 320 (12.60) 381 (15.00)  405 (15.94) 6.6 (0.26) 251 (9.88)

250 mm PN 25 299 (11.78) 335 (13.19) 381 (15.00)  425 (16.73) 6.6 (0.26) 251 (9.88)

250 mm PN 40 299 (11.78) 345 (13.58) 435 (17.13)  450 (17.72) 6.6 (0.26) 240 (9.45)

300 mm PN 10 327 (12.86) 370 (14.57) 457 (18.00)  445 (17.52) 6.6 (0.26) 302 (11.87)

300 mm PN 16 327 (12.86) 378 (14.88) 457 (18.00)  460 (18.11) 6.6 (0.26) 302 (11.87)

300 mm PN 25 327 (12.86) 395 (15.55) 457 (18.00)  485 (19.09) 6.6 (0.26) 302 (11.87)

300 mm PN 40 327 (12.86) 410 (16.14) 512 (20.14)  515 (20.28) 6.6 (0.26) 292 (11.48)

350 mm PN 10 354 (13.92) 430 (16.93) 531 (20.91)  505 (19.88) 4.8 (0.19) 334 (13.16)

350 mm PN 16 354 (13.92) 438 (17.24) 531 (20.91)  520 (20.47) 4.8 (0.19) 334 (13.16)

350 mm PN 25 354 (13.92) 450 (17.72) 531 (20.91)  555 (21.85) 4.8 (0.19) 334 (13.16)

350 mm PN 40 354 (13.92) 465 (18.31) 588 (23.16)  580 (22.83) 4.8 (0.19) 12.79 (325)

400 mm PN 10 379 (14.93) 482 (18.98)  607 (23.88)  565 (22.24) 4.8 (0.19) 384 (15.12)

400 mm PN 16 379 (14.93) 490 (19.29)  607 (23.88) 580 (22.83) 4.8 (0.19) 384 (15.12)

400 mm PN 25 379 (14.93) 505 (19.88)  607 (23.88) 620 (24.41) 4.8 (0.19) 384 (15.12)

400 mm PN 40 379 (14.93) 535 (21.06) 664 (26.13) 660 (25.98) 4.8 (0.19) 375 (14.75)

450 mm PN 10 411 (16.19) 532 (20.94) 682 (26.85) 615 (24.20) 4.8 (0.19) 438 (17.24)

450 mm PN 16 411 (16.19) 550 (21.65) 682 (26.85) 640 (25.20) 4.8 (0.19) 438 (17.24)

450 mm PN 25 411 (16.19) 555 (21.85) 682 (26.85) 670 (26.38) 4.8 (0.19) 438 (17.24)

450 mm PN 40 411 (16.19) 560 (22.05) 761 (29.97) 685 (26.97) 4.8 (0.19) 419 (16.49)

500 mm PN 10 437 (17.20) 585 (23.03) 756 (29.78) 670 (26.38) 4.8 (0.19) 482 (18.96)

500 mm PN 16 437 (17.20) 610 (24.02) 756 (29.78) 715 (28.15) 4.8 (0.19) 482 (18.96)

500 mm PN 25 437 (17.20) 615 (24.21) 756 (29.78) 730 (28.74) 4.8 (0.19) 482 (18.96)

500 mm PN 40 437 (17.20) 615 (24.21) 839 (33.04) 755 (29.72) 4.8 (0.19) 463 (18.21)

600 mm PN 10 495 (19.48) 685 (26.97) 908 (35.75) 780 (30.71) 4.8 (0.19) 583 (22.94)

600 mm PN 16 495 (19.48) 725 (28.54) 908 (35.75) 840 (33.07)) 4.8 (0.19) 583 (22.94)

600 mm PN 25 495 (19.48) 720 (28.35) 908 (35.75) 845 (33.27) 4.8 (0.19) 581 (22.87)

Dimensions with EN 1092-1 (DIN) Flanges

(1) Consult factory for larger line sizes.

(2) When 2 grounding rings are specified, add 6.35 mm (0.25 in.) for 15 mm through 350 mm (½- through 14 in.) flowtube sensors or 12.7 mm (0.50 in.) for 

400 mm (16 in.) and larger. When lining protectors are specified, add 6.35 mm (0.25 in.) for 15 mm through 300 mm (½- through 12-in.) flowtube sensors, 

12.7 mm (0.50 in.) for 350 mm through 900 mm (14- through 36-in.) flowtube sensors.
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FIGURE 11. Rosemount 8711 Dimensional Drawings (0.15-in. through 1-in. line sizes)
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FIGURE 12. Rosemount 8711 Dimensional Drawings (1.5-in. through 8-in. line sizes)
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FIGURE 13. Dimensional Drawings of Rosemount 8721 Flowtube Sensors Typical of 1 through 4inch (25 through 100mm) line 

sizes.

 TABLE 21. Rosemount 8711 Flowtube Sensor Dimensions and Weight

Nominal

Line Size

Inches (mm)

Flowtube Sensor Housing Dimensions Flowtube Sensor 

Length

“D” Inside Diameter

Weight

lb (kg)“A” Max. “B” “C”

0.15
(1)

0.30
(1)

(4)

(8)

4.00

4.00

(102)

(102)

5.44

5.44

(138)

(138)

3.56

3.56

(90)

(90)

2.17

2.17

(55)

(55)

.150

.300

(4)

(7)

4

4

(2)

(2)

0.5

1

1.5

(15)

(25)

(40)

4.00

4.31

4.42

(102)

(109)

(112)

5.44

6.06

7.41

(138)

(154)

(188)

3.56

4.50

3.28

(90)

(114)

(83)

2.17

2.17

2.73

(55)

(55)

(69)

.593

.970

1.50

(15)

(24)

(38)

4

5

5

(2)

(2)

(2)

2

3

4

(50)

(80)

(100)

4.64

5.26

5.87

(118)

(134)

(149)

7.94

9.19

10.41

(202)

(233)

(264)

3.91

5.16

6.38

(99)

(131)

(162)

3.26

4.68

5.88

(83)

(119)

(149)

1.92

2.79

3.70

(50)

(76)

(99)

7

13

22

(3)

(6)

(10)

6

8

(150)

(200)

6.97

8.00

(177)

(2003)

12.60

14.66

(320)

(372)

8.56

10.63

(217)

(270)

6.87

8.86

(174)

(225)

5.825

7.875

(148)

(200)

35

60

(16)

(27)

(1) 0.15 and 0.30 in. (4 and 8 mm) flowtube sensors mount between ½-in. (13 mm) flanges.

4.02 (102)

2.00 (50.8)

1.8

(46)2.6

(66)

C

B

A

1
/2-14NPT Conduit 

Connections

5.00 (127)

Grounding Clamp

D

E

IDF Code B

 TABLE 22. Rosemount 8721 Dimensions in Inches (Millimeters). Refer to Dimensional Drawing Figure 13.

Line Size

Flowtube Sensor 

Dimensions A Body Diameter B

Flowtube Sensor 

Height C Body Length D IDF Length E

1
/2 (15) 0.62 (15.8) 2.87 (73.0) 5.51 (140.0) 2.13 (54.0) 3.66 (93.0)

1 (25) 0.87 (22.2) 2.87 (73.0) 5.51 (140.0) 2.13 (54.0) 3.66 (93.0)

1
1
/2 (40) 1.37 (34.9) 3.50 (88.9) 6.14 (155.9) 2.40 (61.0) 3.96 (100.5)

2 (50) 1.87 (47.6) 4.00 (101.5) 6.63 (168.5) 2.83 (72.0) 4.41 (112.0)

2
1
/2 (65) 2.38 (60.3) 4.53 (115.0) 7.17 (182.0) 3.58 (91.0) 5.23 (133.0)

3 (80) 2.87 (73.0) 5.57 (141.5) 8.21 (208.5) 4.41 (112.0) 5.98 (152.0)

4 (100) 3.84 (97.6) 6.98 (177.0) 9.61 (244.0) 5.20 (132.0) 6.77 (172.0)
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FIGURE 14. Dimensional Drawings of Rosemount 8721 Flowtube Sensors Typical of 1 through 4inch (25 through 100mm) line 

sizes

F

J

K

Weld Nipple Option

G

NOTE

Dimensions are in inches (millimeters)

Tri-Clamp

 TABLE 23. Rosemount 8721 Process Connection Lay Length in Inches (Millimeters). Refer to Figure 14.

Line Size

Weld Nipple 

Length F

Weld Nipple 

Tube ID J

Weld Nipple 

Tube OD K

Tri Clamp 

Length G

HP Option

Length G

DIN 11851 

(Met and Imp) 

Length G

DIN 11851 

(Met and Imp)

ID J

DIN 11851 

(Metric)

ID J

1
/2 (15) 5.61 (142) 0.62 (15.75) 0.75 (19.05) 8.31 (211) NA 8.33 (211) 0.62 (15.75) 0.79 (19.99)

1 (25) 5.61 (142) 0.87 (22.2) 1.00 (25.65) 7.85 (199) 9.85 (250) 7.89 (200) 0.85 (21.52) 1.02 (26.01)

1
1
/2 (40) 5.92 (150) 1.37 (34.9) 1.68 (42.7) 8.17 (207) 9.91 (252) 8.53 (217) 1.37 (34.85) 1.50 (38.00)

2 (50) 6.35 (161) 1.87 (47.6) 2.01 (51.05) 8.60 (218) 9.91 (252) 9.10 (231) 1.87 (47.60) 1.97 (50.01)

2
1
/2 (65) 7.18 (182) 2.37 (60.3) 2.51 (63.75) 9.43 (239) 9.91 (252) 10.33 (262) 2.37 (60.30) 2.60 (65.99)

3 (80) 7.93 (201) 2.87 (73.0) 3.01 (76.45) 10.18 (258) 9.91 (252) 11.48 (291) 2.87 (72.97) 3.19 (81.03)

4 (100) 9.46 (240) 3.84 (97.6) 4.01 (101.85) 11.70 (297) NA 13.72 (349) 3.84 (97.61) 3.94 (100.00)

Line Size

DIN 11864-1

Length G

DIN 11864-2

Length G

SMS 1145 

Length G

Cherry-Burrell 

I-Line Length G

1
/2 (15) NA NA NA NA

1 (25) 8.98 (228.0) 8.86 (225.0) 6.87 (174) 7.17 (182)

1
1
/2 (40) 9.72 (247.0) 9.57 (243.0) 7.50 (190) 7.80 (198)

2 (50) 10.16 (258.0) 10.00 (254.0) 7.93 (201) 8.42 (214)

2
1
/2 (65) 11.89 (302.0) 11.54 (293.0) 9.07 (230) 9.49 (241)

3 (80) 12.95 (329.0) 12.44 (316.0) 9.82 (249) 10.37 (263)

4 (100) 14.57 (370.0) 14.21 (361.0) 11.67 (296) 12.15 (309)
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FIGURE 15. 

FIGURE 16. 

J

G

DIN 11851 (Imperial) Code D

J K

G

DIN 11851 (Metric) Code E
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FIGURE 17. 

FIGURE 18. 

J

G

11864-1

J

G

11864-2
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FIGURE 19. 

FIGURE 20. 

J

G

SMS1145 Code H

J

G

Cherry Burrell I-Line Code J
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NOTE

The Rosemount 8732E Connector Type is 

compatible with the Rosemount 8742.

FIGURE 21. Rosemount 8714D Calibration Standard

2.69

(68.3)

4.13

(104.9)

7.19

(182.6)

Rosemount 8732E 

Connector Type

Rosemount 8712D Connector Type

Note: 

The Rosemount 8714D is shipped with 

both the 8712D and 8732E Connector 

Types
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Magnetic Flowmeter Sizing

Flowmeter Sizing

Because of its effect on flow velocity, flowtube sensor 

size is an important consideration. It may be 

necessary to select a magnetic flowmeter that is 

larger or smaller than the adjacent piping to ensure 

the fluid velocity is in the specified measuring range 

of the flowtube sensor. Suggested guidelines and 

examples for sizing normal velocities in different 

applications are listed in Table 24, Table 25, and 

Table 26. Operation outside these guidelines may 

also give acceptable performance.

To convert flow rate to velocity, use the appropriate 

factor listed in Table 25 and the following equation:

 TABLE 24. Sizing Guidelines

Application Velocity Range (ft/s)

Velocity Range 

(m/s)

Normal Service 2–20 0.6–6.1

Abrasive Slurries 3–10 0.9–3.1

Non-Abrasive 

Slurries

5–15 1.5–4.6

Example: SI Units

Magmeter Size: 100 mm (factor from Table 25 = 492.0)

Normal Flow Rate: 800 L/min

Example: English Units

Magmeter Size: 4 in. (factor from Table 25 = 39.679)

Normal Flow Rate: 300 GPM

Velocity =

Flow Rate

Factor

Velocity =

Velocity = 1.7 m/s

800 (L/min)

492.0

Velocity =

Velocity = 7.56 ft/s

300 (gpm)

39.679

 TABLE 25. Line Size vs. Conversion Factor

Nominal Line Size

Inches (mm)

Gallons Per Minute 

Factor

Liters Per 

Minute Factor

0.15 (4) 0.055 0.683

0.30 (8) 0.220 2.732

½ (15) 0.947 11.745

1 (25) 2.693 33.407

1½ (40) 6.345 78.69

2 (50) 10.459 129.7

3 (80) 23.042 285.7

4 (100) 39.679 492.0

6 (150) 90.048 1,116

8 (200) 155.94 1,933

10 (250) 245.78 3,048

12 (300) 352.51 4,371

14 (350) 421.70 5,229

16 (400) 550.80 6,830

18 (450) 697.19 8,645

20 (500) 866.51 10,745

24 (600) 1,253.2 15,541

30 (750) 2,006.0 24,877

36 (900) 2,935.0 36,398
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Upstream/Downstream Piping Length

To ensure specification accuracy over widely varying 

process conditions, install the flowtube sensor with a 

minimum of five straight pipe diameters upstream 

and two straight pipe diameters downstream from the 

electrode plane. See Figure 22. This procedure 

should adequately allow for disturbances created by 

elbows, valves, and reducers.

FIGURE 22. Upstream and Downstream Straight Pipe 

Diameters

Installations with reduced straight runs from 0 to five 

pipe diameters are possible. In reduced straight pipe 

run installations, performance will shift to as much as 

0.5% of rate. Reported flow rates will still be highly 

repeatable.

Flowtube Sensor Grounding

A reliable ground path is required between the 

flowtube sensor and the process fluid. Optional 

grounding rings, grounding electrodes, and lining 

protectors are available with 8700 Series flowtube 

sensors to ensure proper grounding. See Table 31 

and Table 32.

 TABLE 26. Line Size vs. Velocity/Rate

Nominal 

Line Size in 

Inches 

(mm)

Minimum/Maximum Flow Rate

Gallons per Minute Liters per Minute

at 0.04 ft/s

(Low-flow 

Cutoff)

at 1 ft/s

(Min Range 

Setting) at 3 ft/s

at 39 ft/s

(Max Range 

Setting)

at 0.012 m/s

(Low-flow 

Cutoff)

at 0.3 m/s

(Min Range 

Setting) at 1 m/s

at 12 m/s

(Max Range 

Setting)

.15 (4) 0.002 0.055 0.16 2.14 0.01 0.21 0.68 8.16

.30 (8) 0.009 0.220 0.66 8.58 0.03 0.83 2.73 32.76

1
/2 (15) 0.038 0.947 2.84 36.93 0.14 3.58 11.74 140.88

1 (25) 0.108 2.694 8.08 105.07 0.41 10.18 33.40 424.80

1
1
/2 (40) 0.254 6.345 19.03 247.46 0.96 23.98 78.69 944.28

2 (50) 0.418 10.459 31.37 407.90 1.58 39.54 129.7 1,556

3 (80) 0.922 23.042 69.12 898.64 3.49 87.10 285.7 3,428

4 (100) 1.588 36.679 119.0 1430.4 6.00 138.6 492.0 5,904

6 (150) 3.600 90.048 270.1 3511.8 13.61 340.3 1,116 13,400

8 (200) 6.240 155.94 467.7 6081.7 23.59 589.4 1,933 23,204

10 (250) 9.840 245.78 737.3 9585.4 37.20 929.0 3,048 36,576

12 (300) 14.200 352.51 1,059 13,747 53.68 1,332 4,371 52,548

14 (350) 16.800 421.70 1,265 16,446 63.50 1,594 5,230 62,755

16 (400) 22.000 550.80 1,652 21,481 83.16 2,082 6,830 81,964

18 (450) 27.800 697.19 2,091 27,190 105.0 2,635 8,646 103,750

20 (500) 34.600 866.51 2,599 33,793 130.7 3,275 10,740 128,948

24 (600) 50.200 1,253.2 3,759 48,874 189.7 4,737 15,540 186,496

30 (750) 80.200 2,006.0 6,018 78,234 303.1 7,582 24,880 298,527

36 (900) 117.40 2,935.0 8,805 114,465 443.7 11,094 36,390 436,779

Flow

5 Pipe Diameters 2 Pipe Diameters
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Product Selection Guide

Several flowtube sensor types, liner types, electrode materials, electrode types, grounding options, and 

transmitters are available for the Rosemount 8700 Series Magnetic Flowmeter System to ensure compatibility with 

virtually any application and installation. See Table 29 for information on liner types, Table 30 for information on 

electrodes materials and electrode types, Table 31 and Table 32 for grounding options and installation, and 

Table 27 for transmitter selection. Other material options not mentioned here are available. Contact your local sales 

representative for alternative material selection. For further guidance on selecting materials, refer to the Magnetic 

Flowmeter Material Selection Guide located on Rosemount.com (Technical Data Sheet Number 

00816-0100-3033). For more information regarding product offering and ordering information, refer to “Ordering 

Information” on page 65 in this product data sheet.

 TABLE 27. Transmitter Selection  TABLE 28. Flowtube Sensor Selection

Transmitter General Characteristics

8732E
• Ideal for integral mount transmitter installations

• Advanced Diagnostics (DA1 and DA2 Suites) 

available

• Optical Switch LOI

• Optional DI/DO available

8712D
• Remote mount transmitter

• Easy to use LOI with dedicated configuration 

buttons

• Advanced Diagnostics (DA1 Suite) available

8712H
• Remote mount transmitter

• High-Signal Pulsed DC for use with the 

High-Signal 8707 Flowtube Sensor

• Ideal for noisy applications - mining/pulp 

stock/other slurries

• 115 V AC power only

• Not CE Marked

8742C
• FOUNDATION fieldbus transmitter

• Integral or remote mount

• Advanced Diagnostics (D01 Suite) available

Flowtube 

Sensor General Characteristics

8705
• Standard Process Flowtube Sensor

• Flanged Process Connections

• Welded, sealed coil housing

•
1
/2-in. (15mm) to 36-in. (900mm)

• Pulse DC Technology

• Standard, grounding, and bulletnose 

electrodes available

8707
• High Signal Flowtube Sensor

• Flanged Process System Flowtube Sensor

• Welded, sealed coil housing

• 3-in. (80mm) to 36-in. (900mm)

• High current pulsed DC technology ideal for 

high noise applications

• Standard, grounding, and bulletnose 

electrodes available

8711
• Wafer (flangeless) design

• Economical, compact, and lightweight 

alternative to flanged flowtube sensors

• 0.15-in. (4mm) to 8-in. (200mm)

• Pulsed DC technology

• Standard, grounding, and bulletnose 

electrodes available

8721
• Hygienic flowtube sensor

• Designed for food, beverage, and 

pharmaceutical applications

• 3-A and EHEDG certified

•
1
/2-in. (15mm) to 4-in. (100mm)

• Pulsed DC technology

• Variety of industry standard process 

connections

• Suitable for CIP/SIP
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 TABLE 29. Lining Material Selection  TABLE 30. Electrode Selection

Liner Material General Characteristics

PFA
• Best chemical resistance

• Better abrasion resistance than PTFE

• Best high temperature capabilities

• -20 to 350°F (-29 to 177°C)

PTFE
• Highly chemical resistant

• Excellent high temperature capabilities

• -20 to 350°F (-29 to 177°C)

ETFE
• Excellent chemical resistance

• Better abrasion resistance than PTFE

• -20 to 300°F (-29 to 149°C)

Polyurethane
• Excellent abrasion resistance for slurries 

with small and medium particles

• Limited chemical resistance

• 0 to 140°F (-18 to 60°C)

• Typically applied in clean water

Neoprene
• Very good abrasion resistance for small 

and medium particles

• Better chemical resistance than 

polyurethane

• 0 to 185°F (-18 to 85°C)

• Typically applied in water with chemicals, 

and sea water

Linatex Rubber
• Very good abrasion resistance for large 

particles

• Limited chemical resistance especially in 

acids

• Softer material than polyurethane and 

neoprene

• 0 to 158°F (-18 to 70°C)

• Typically applied in mining slurries

Electrode Material General Characteristics

316L Stainless Steel
• Good corrosion resistance

• Good abrasion resistance

• Not recommended for sulfuric or 

hydrochloric acids

Nickel Alloy 276 

(UNS N10276)

• Better corrosion resistance

• High strength

• Good in slurry applications

• Effective in oxidizing fluids

Tantalum
• Excellent corrosion resistance

• Not recommended for hydrofluoric 

acid, fluorosilic acid, or sodium 

hydroxide

80% Platinum
• Best chemical resistance

• Expensive material

• not recommended for aquaregia

Titanium
• Better chemical resistance

• Better abrasion resistance

• Good for sea water applications

• Not recommended for hydrofluoric or 

sulfuric acid

Electrode Type General Characteristics

Standard 

Measurement

• Lowest cost

• Good for most applications

Standard 

Measurement + 

Grounding (Also see 

Table 31 and 

Table 32 for 

grounding options 

and installation

• Low cost grounding option especially 

for large line sizes

• Minimum conductivity of 100 

microsiemens/cm

• Not recommended for electrolysis or 

galvanic corrosion applications

Bulletnose
• Slightly more expensive

• Best option for coating processes

ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 1256 of 2338



Product Data Sheet

00813-0100-4727, Rev RA

December 2007Rosemount 8700 Series

64

 TABLE 31. Grounding Options

 TABLE 32. Grounding Installation

Grounding Options General Characteristics

No Grounding Options 

(grounding straps)

• Acceptable for conductive unlined 

pipe

• Grounding straps provided at no cost

Grounding Electrodes
• Same material as measurement 

electrodes

• Sufficient grounding option when 

process fluid conductivity is greater 

than 100 microsiemens/cm

• Not recommended in electrolysis 

applications, galvanic corrosion 

applications, or applications where 

the electrodes may coat.

Grounding Rings
• Low conductivity process fluids

• Cathodic or electrolysis applications 

that may have stray currents in or 

around the process

• Variety of materials for process fluid 

compatibility

Lining Protectors
• Protect upstream edge of flowtube 

sensor from abrasive fluids

• Permanently installed on flowtube 

sensor

• Protect liner material from over 

torquing of flange bolts

• Provide ground path and eliminate 

need for grounding rings or 

grounding electrode

Type of Pipe

Grounding Options 

No Grounding Option (Straps Only)

Grounding 

Rings Grounding Electrode Lining Protectors

Conductive Unlined Pipe Acceptable Not Required Not Required Acceptable (Not Required)

Conductive Lined Pipe Not Acceptable Acceptable Acceptable Acceptable

Non-Conductive Pipe Not Acceptable Acceptable Acceptable Acceptable
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Rosemount 8700 Series

Ordering Information

ROSEMOUNT 8732E ORDERING INFORMATION

Model Product Description

8732E Magnetic Flowmeter Transmitter

Code Transmitter Style

S Standard

Code Transmitter Mount

T Integral Mount

R Remote Mount for 2 in. pipe or panel (includes CS mounting bolts and 316L SST bracket)

Code Transmitter Power Supply

1 AC Power Supply (90 to 250 V AC, 50-60Hz)

2 DC Power Supply (12 to 42 V DC)

Code Outputs

A 4-20 mA Digital Electronics (HART Protocol)

B 4-20 mA Digital Electronics (HART Protocol) with Intrinsically Safe Output
(1)

Code Conduit Entry

2 Conduits

1
1
/2 - 14 NPT, 2 Conduit Entries

2 CM20, 2 Conduit Entries
(2)

3 PG 13.5, 2 Conduit Entries
(2)

3 Conduits

4
1
/2 - 14 NPT, 3 Conduit Entries

5 CM20, 3 Conduit Entries
(2)

6 PG 13.5, 3 Conduit Entries
(2)

Code Safety Approvals
(3)

NA CE Marking, no hazardous location approval

FM & CSA

N0 FM Class 1 Div 2 for non-flammable: CSA Class 1 Div 2

N5 FM Class 1 Div 2 for flammable fluids

E5 FM Class 1 Div 1, explosion-proof

ATEX

E1 ATEX flameproof Ex de IIC, and ATEX Dust Approval

ED ATEX flameproof Ex de IIB T6, and ATEX Dust Approval 

N1 ATEX Type n Ex nA nL IIC and ATEX Dust Approval
(4)

ND ATEX Dust Approval

IECEx

E7 IECEx flameproof Ex de IIC, and IECEx Dust Approval 

EF IECEx flameproof Ex de IIB T6, and IECEx Dust Approval 

N7 IECEx Type n Ex nA nL IIC and IECEx Dust Approval
(4)

NF IECEx Dust Approval

Continued On Next Page
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Code Options

PlantWeb Product/Process Diagnostics

DA1 Magmeter HART Diagnostic Suite 1: Includes High Process Noise and Ground/Wiring Fault Detection

DA2 Magmeter HART Diagnostic Suite 2: Includes 8714i Calibration Verification

Discrete Input/Discrete Output

AX DI/DO, see page 11 for more details
(5)

 
(6)

Other Options

C1 Custom Configuration (CDS Required)

D1 High Accuracy Calibration (0.15% of rate for matched tube and transmitter)
(7)

 

DT Heavy Duty Tagging

M4 Local Operator Interface

B6 316L Stainless Steel 4-bolt Kit for 2-in. Remote Pipe Mount

GE M12, 4-Pin, Male Connector (Eurofast)

GM A Size Mini, 4-Pin, Male Connector (Minifast)

GT A Size, Spade Terminal Mini, 5-pin, Male Connector (Minifast)

C4 Analog Output Levels Compliant with NAMUR Recommendations NE43, 18-January-1994, and High Alarm Level

CN Analog Output Levels Compliant with NAMUR Recommendations NE43, 18-January-1994, and Low Alarm Level

QIG Language

YA Danish

YD Dutch

YF French

YG German

YH Finnish

YI Italian

YN Norwegian

YP Portuguese

YS Spanish

YR Russian

YW Swedish

Typical Model Number: 8732E S T 1 A 1 N0 DA1 DA2 M4

(1) I.S. Output must be externally powered

(2) Adapter are used for this conduit entry type

(3) All product, ordered with or without Safety approvals, is compliant with local CE Marking and C-tick requirements unless specifically noted as a special

(4) For DC Transmitter Power Supply (Code = 2) Only

(5) Not available with intrinsically safe outputs (output option B)

(6) Not available with conduit entry codes 1, 2 or 3

(7) D1 Option Code must be ordered with flowtube sensor and transmitter
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Rosemount 8700 Series

ROSEMOUNT 8712D ORDERING INFORMATION

Model Product Description

8712D Magnetic Flowmeter Transmitter

Code Transmitter Style

R Remote (2-in. pipe or surface mounting)

Code Power Supply Voltage

03 12–42 V DC

12 90-250 V AC, 50–60 Hz

Code Product Certifications

NA No Hazardous Area Approval; CE Marking

FM & CSA 

N0 Factory Mutual (FM) Class I, Division 2 Approval for nonflammable fluids;

Canadian Standards Association (CSA) Class I, Division 2 Approval; CE Marking

N5 Factory Mutual (FM) Class I, Division 2 Approval for flammable fluids

ATEX

N1 ATEX Type n Ex nA nL IIC and ATEX Dust Approval
(1)

(1) For DC Transmitter Power Supply (Code = 03) Only

Code Options

DA1 Magmeter HART Diagnostic Suite 1: Includes High Process Noise, Ground/Wiring Fault Detection, and Transmitter Verification

B6 Stainless Steel 4-bolt Kit for 2-in. Pipe Mount

C1 Custom Configuration (Completed CDS required with order)

C4 Analog Output Levels Compliant with NAMUR recommendations NE43, 18-January-1994, and high alarm level
(2)

(2) NAMUR compliant operation and the Alarm latch options are preset at the factory and can not be changed to standard operation in the field

CN Analog Output Levels Compliant with NAMUR recommendations NE43, 18-January-1994,and low alarm level
(2)

D1 High Accuracy Calibration (0.15% of rate for matched tube and transmitter)
(3)

(3) D1 Option Code must be ordered with flowtube sensor and transmitter

M4 Local Operator Interface (LOI)

J1 CM 20 conduit adapter

J2 PG 13.5 conduit adapter

Code Quick Installation Guide (QIG) Language Options (Default is English)

YA Danish QIG

YD Dutch QIG

YF French QIG

YG German QIG

YH Finnish QIG

YI Italian QIG

YN Norwegian QIG

YP Portuguese QIG

YR Russian QIG

YS Spanish QIG

YW Swedish QIG

Typical Model Number: 8712D R 12 N 0  M 4
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ROSEMOUNT 8712H ORDERING INFORMATION

Model Product Description

8712H High-Signal Magnetic Flowmeter Transmitter (For use with 8707 High-Signal Flowtube Sensor only.)

Code Transmitter Style

R Remote (2-in. pipe or surface mounting)

Code Power Supply Voltage

12 115 V AC, 50–60 Hz

Code Product Certifications

N0 Factory Mutual (FM) Class I, Division 2 Approval for nonflammable fluids;

Canadian Standards Association (CSA) Class I, Division 2 Approval

N5 Factory Mutual (FM) Class I, Division 2 Approval for flammable fluids

Code Options

B6 Stainless Steel 4-bolt Kit for 2-in. Pipe Mount

C1 Custom Configuration (Completed CDS required with order)

D1 High Accuracy Calibration [0.25% of rate from 3 to 30 ft/s (0.9 to 10 m/s)] matched flowtube sensor and transmitter system
(1)

(1) D1 Option Code must be selected for both flowtube sensor and transmitter.

M4 Local Operator Interface (LOI)

Code Quick Installation Guide (QIG) Language Options (Default is English)

YA Danish QIG

YD Dutch QIG

YF French QIG

YG German QIG

YH Finnish QIG

YI Italian QIG

YN Norwegian QIG

YP Portuguese QIG

YS Spanish QIG

YW Swedish QIG

Typical Model Number: 8712H R 12 N 0  M 4
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Rosemount 8700 Series

ROSEMOUNT 8742C ORDERING INFORMATION 

Model Product Description

8742C Magnetic Flowmeter Transmitter with FOUNDATION fieldbus (flowtube sensor ordered separately)

Code Transmitter Output

F FOUNDATION fieldbus protocol, comes with standard Analog Input Integrator Function block and Backup LAS

Code Power Supply Voltage

AC 90–250 V AC, 50–60 Hz

DC 15-50 V DC

Code Product Certifications

N0 Factory Mutual (FM) Class I, Division 2, Class II/III Division 1, approval for nonflammable fluids;

Canadian Standards Association (CSA) Class I, Division 2 Approval

CE Marking;

NA No Hazardous Area Approval; CE Marking

N5 Factory Mutual (FM) Class I, Division 2, Class II/III Division 1, approval for flammable fluids

E1 ATEX EEx d IIB + H2 T6, Flameproof Approval for Hydrogen gas

E5
(1)

Factory Mutual (FM) Class I, Division 1, Class II/III Division 1, explosion proof approval

ED ATEX EEx d IIB T6, Flame-proof approval

K0 Factory Mutual (FM) Class I, Division 2, Class II/III Division 1, approval and

Canadian Standards Association (CSA) Class 1, Division 2, 

Class II/III Division 1 with intrinsically safe fieldbus output

K1 ATEX EEx de [ia] IIB + H2 T6

flameproof approval for hydrogen gas with intrinsically safe fieldbus output and FISCO compliant

K5
(1)

Factory Mutual (FM) Class I, Division 1, Explosion Proof with intrinsically safe fieldbus and FISCO output

KD ATEX EEx d [ia] IIB T6, Flame-proof approval with intrinsically safe fieldbus output and FISCO compliant

Code Options

PlantWeb Software Functions

D01 Product and process diagnostics: grounding/wiring diagnostic, electrode fault diagnostic, 

and high process noise detection
(2)

D11 Product diagnostic: grounding/wiring diagnostic and electrode fault diagnostic
(2)

D21 Process diagnostic: high process noise detection
(2)

Transmitter Options

B4 Remote Mount for 2” Pipe Mount Bracket (transmitter junction box, 316L SST mounting bracket, and galvanized bolts 

included)

B6 Remote Mount for 2” Pipe Mount Bracket (transmitter junction box, 316L SST mounting bracket and bolts included)

C1 Custom Configuration (completed configuration data sheet (CDS) required with order)

D1 High Accuracy Calibration (0.2% of rate for matched tube and transmitter)
(3)

DT Heavy Duty Tagging

J1 CM 20 Conduit Adapter

J2 PG 13.5 Conduit Adapter

M5 Local Display

Conduit Electrical Connector

GE
(4)

M12, 4-pin, Male Connector (Eurofast
®

) 

GM
(4)

A size Mini, 4-pin, Male Connector (Minifast
®

)

GN
(4)

GM with EEx d

Continued on Next Page
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Code Quick Installation Guide (QIG) Language Options (Default is English)

YA Danish QIG

YD Dutch QIG

YF French QIG

YG German QIG

YH Finnish QIG

YI Italian QIG

YN Norwegian QIG

YP Portuguese QIG

YR Russian QIG

YS Spanish QIG

YW Swedish QIG

Typical Model Number: 8742C F AC N 0  D 0 1

(1) Only available with Rosemount 8711 Integral Mount flowtube sensor

(2) Only one diagnostic selection can be specified for the 8742C transmitter.

(3) D1 Option Code must be ordered with flowtube sensor and transmitter

(4) Not available with certain hazardous location certifications. Contact a Rosemount representative for details
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Rosemount 8700 Series

ROSEMOUNT 8705 ORDERING INFORMATION

Code Product Description Availability

8705 Magnetic Flowmeter Flowtube Sensor •

Code Lining Material

A PFA
(1)

•

T PTFE
(2)

•

F ETFE
(3)

•

P Polyurethane
(4)

•

N Neoprene
(5)

•

L Linatex
(6)

•

Code Electrode Material

S 316L Stainless Steel •

H Nickel Alloy 276 (UNS N10276) •

T Tantalum •

P 80% Platinum - 20% Iridium •

N Titanium •

Electrode Material (From Above)

Code Electrode Type Code S Code H Code T Code P Code N

A 2 Electrodes - Standard • • • • •

B 2 Electrodes - Bullet Nose • •

E 3rd Grounding Electrode • • • • •

Lining Material (From Above)

Code Line Size Code A Code T Code F Code P

Code 

N and L

005 1/2 in • • • NA NA

010 1 in • • • • •

015 1 1/2 in • • • • •

020 2 in. • • • • •

030 3 in. • • • • •

040 4 in. • • • • •

060 6 in. • • • • •

080 8 in. • • • • •

100 10 in. • • • • •

120 12 in. • • • • •

140 14 in • • • • •

160 16 in. NA • • • •

180 18 in NA • NA • •

200 20 in NA • NA • •

240 24 in NA • NA • •

300 30 in NA • NA • •

360 36 in NA • NA • •

Code Flange Material and Type

C Carbon Steel Raised Face Slip-On

S Stainless Steel (304) Raised Face Slip-On

P Stainless Steel (316) Raised Face Slip-On

Continued on Next Page
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Code Flange Type and Rating Availability

1 ASME B16.5 ANSI Class 150 (30 and 36 in. AWWA C207 Table 2 Class D Flat 

Face) Refer to Table 33 on page 74 

for Flange Material Code C

Refer to Table 34 on page 74

for Flange Material Codes S and P

2 MSS SP44 Class 150 (30 and 36 in. line sizes only)

3 ASME B16.5 (ANSI) Class 300

6 ASME B16.5 (ANSI) Class 600 (Maximum Pressure: 1000 psig)
(7)

7 ASME B16.5 (ANSI) Class 600
(8)

9 ASME B16.5 (ANSI) Class 900
(8)(9)

D EN 1092-1 (DIN) PN 10

Refer to Table 35 on page 75

for Flange Material Code C and S

(Not available with Flange Material Code P)

E EN 1092-1 (DIN) PN 16

F EN 1092-1 (DIN) PN 25

H EN 1092-1 (DIN) PN 40

K AS2129 Table D
(10)

L AS2129 Table E
(10)

Code Electrode Housing Configuration

W0 Sealed, Welded Housing
(11)

W1 Sealed, Welded Housing with Pressure Relief

W3 Sealed, Welded Housing with Separate Electrode Compartments

Code Hazardous Area Approvals

NA CE Marked, No Hazardous Area Approval

FM & CSA

N0 FM Class 1 Div 2 for Non-Flammable fluids; CSA Class 1 Div 2

N5 FM Class 1 Div 2 for Flammable fluids

E5
(12)

FM Class 1 Div 1, Explosion Proof

ATEX

E1 ATEX Ex e ia IIC T3… T6, Increased Safety Approval (with I.S. electrodes)

KD ATEX Ex e ia IIB T3… T6, Increased Safety Approval (with I.S. electrodes)

N1 ATEX Ex nA [L] IIC Type n Approval

ND ATEX Dust Approval

Code Options

Certifications

PD Pressure Equipment Directive Certification (PED, per 97/23/EC)

DW NSF Drinking Water Certification
(13)

Optional Grounding Rings
(14)

G1 (2) 316L SST Ground Rings

G2 (2) Nickel Alloy 276 (UNS N10276) Ground Rings
(15)

G3 (2) Titanium Ground Rings
(15)

G4 (2) Tantalum Ground Rings
(16)

G5 (1) 316L SST Ground Rings

G6 (1) Nickel Alloy 276 (UNS N10276) Ground Rings
(15)

G7 (1) Titanium Ground Rings
(15)

G8 (1) Tantalum Ground Rings
(16)

Continued on Next Page
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Optional Lining Protectors
(14)

L1 (2) 316L SST Lining Protectors

L2 (2) Nickel Alloy 276 (UNS N10276) Lining Protectors
(15)

L3 (2) Titanium Lining Protectors
(15)

H1 Lay-length matching 8701 using spool piece
(15)

H2 Lay-length matching 8701
(17)

H5 Lay-length matching Foxboro 2800 using spool piece
(18)

H7 Lay-length ABB CopaX and MagX using spool piece
(15)

Other Options

B3 Integral Mount with 8732 and 8742

D1 High Accuracy Calibration (0.15% of rate for matched tube and transmitter)
(19)

DT Heavy Duty Tagging

TA High Temperature Permeable Fluid Option (Contains vent holes provided for permeable fluids such as nitric acid, hydrofluoric acid, 

or sodium hydroxide at high temperatures)

Q4 Calibration Certificate per ISO 10474 3.1B

Q8 Material Traceability 3.1B

Q9 Material Traceability Electrode only 3.1B

Q66 Welding Procedure Qualification Record Documentation

Q67 Welding Performance Qualification Record Documentation

Q70 Weld Examination Inspection Certificate, ISO 10474 3.1B

Typical Model Number: 8705 T SA 040 C1 W0 N0

(1) Available in 
1

/2 in. to 12 in. line sizes ANSI 150, ANSI 300, and DIN Flanges. Available in 14 in. ANSI 150 only. Not available with electrode housing code 

W3.

(2) Available in 
1

/2 in. to 36 in. line sizes ANSI 150, ANSI 300, and DIN Flanges. Available in 1 in. to 10 in. ANSI 600 Derated only.

(3) Available in 
1

/2 in. to 14 in. line sizes ANSI 150, ANSI 300, and DIN Flanges. Available in 16 in. ANSI 150 only. Available in 1 to 10 in. ANSI 600 Derated only.

(4) Available in 1 in. to 24 in. line sizes ANSI 150, ANSI 300, and DIN Flanges. Available in 30 and 36 in. AWWA Class 125 and ANSI 150. Available in 1 in. 

to 24 in. ANSI 600 full rated. Available in 1 to 12 in. ANSI 900, ANSI 1500, and ANSI 2500.

(5) Available in 1 in. to 24 in. line sizes ANSI 150, ANSI 300, and DIN Flanges. Available in 30 and 36 in. ANSI 150 only. Available in 1 to 24 in. ANSI 600 full 

rated. Available in 1 in. to 12 in. ANSI 900 only.

(6) Available in 1 in. to 24 in. line sizes ANSI 150, ANSI 300, and DIN Flanges. Available in 30 and 36 in. AWWA Class 125 and ANSI 150. Available in 1 to 

24 in. ANSI 600 full rated. Available in 1 in. to 12 in. ANSI 900 only.

(7) Electrode type options limited to two measurement electrodes or two measurement electrodes + third grounding electrode

(8) Electrode type options limited to two measurement electrodes only

(9) Lining protectors not available

(10) Liner material options limited to T, P, or F; cannot be ordered with ground rings, lining protectors, or H(x) options

(11) Available with ANSI 150, ANSI 300, and DIN flanges.

(12) Available in flowtube sensor line sizes 0.5 through 8 in. (15 through 200 mm)

(13) Only available with PTFE (all line sizes) or Polyurethane (4 in. and larger) Liner Materials with 316L SST Electrode Material

(14) Grounding Rings and Lining Protectors provide the same fluid grounding function. Lining Protectors available in PTFE and ETFE only

(15) Available in flowtube sensor line sizes 0.5 through 12 in. (15 through 300 mm) 

(16) Available in flowtube sensor line sizes 0.5 through 8 in. (15 through 200 mm) 

(17) Available in flowtube sensor line sizes 0.5 through 16 in. (15 through 400 mm)

(18) Available in flowtube sensor line sizes 3 through 18 in. (80 through 450 mm)

(19) D1 Option Code must be ordered with flowtube sensor and transmitter
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 TABLE 33. Rosemount 8705 Carbon Steel ASME B16.5 (ANSI) Flange Rating Availability

 TABLE 34. Rosemount 8705 Stainless Steel ASME B16.5 (ANSI) Flange Rating Availability

Line Size 

Code

Line Size

Inches

(mm)

Class 150 

(C1)

Class 150 

(C2)

Class 300 

(C3)

Class 600 

(C6)

Class 600 

(C7)

Class 900 

(C9)

Class 1500 

(JM)

Class 2500 

(JN)

005 0.5 (15) • NA • • NA NA NA NA

010 1 (25) • NA • • • • • •

015 1.5 (40) • NA • • • • • •

020 2 (50) • NA • • • • • •

030 3 (80) • NA • • • • • •

040 4 (100) • NA • • • • • •

060 6 (150) • NA • • • • • •

080 8 (200) • NA • • • • • •

100 10 (250) • NA • • • • • •

120 12 (300) • NA • NA • • • •

140 14 (350) • NA • NA • NA NA NA

160 16 (400) • NA • NA • NA NA NA

180 18 (450) • NA • NA • NA NA NA

200 20 (500) • NA • NA • NA NA NA

240 24 (600) • NA • NA • NA NA NA

300
(1)

(1) AWWA C207 Table 2 Class D Flat Face Flange for option C1 Only

30 (750) • • NA NA NA NA NA NA

360
(1)

36 (900) • • NA NA NA NA NA NA

Line 

Size 

Code

Line Size

Inches

(mm)

Class 150 

(S1)

Class 150 

(S2)

Class 300 

(S3)

Class 600 

(S6)

Class 600 

(S7)

Class 900 

(S9)

Class 150 

(P1)

Class 150 

(P2)

Class 300 

(P3)

005 0.5 (15) • NA • • NA NA • NA •

010 1 (25) • NA • • • • • NA •

015 1.5 (40) • NA • • • • • NA •

020 2 (50) • NA • • • • • NA •

030 3 (80) • NA • • • • • NA •

040 4 (100) • NA • • • • • NA •

060 6 (150) • NA • • • • • NA •

080 8 (200) • NA • • • • • NA •

100 10 (250) • NA • • • • • NA •

120 12 (300) • NA • NA • • • NA •

140 14 (350) • NA • NA • NA • NA •

160 16 (400) • NA • NA • NA • NA •

180 18 (450) • NA • NA • NA • NA •

200 20 (500) • NA • NA • NA • NA •

240 24 (600) • NA • NA • NA • NA •

300
(1)

(1) AWWA C207 Table 2 Class D Flat Face Flange for option S1 or P1 Only

30 (750) • • NA NA NA NA • • NA

360
(1)

36 (900) • • NA NA NA NA • • NA
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 TABLE 35. Rosemount 8705 EN 1092-1 (DIN) Flange Rating Availability

Line 

Size 

Code

Line Size

Inches

(mm)

Carbon 

Steel 

PN 10 

(CD)

Carbon 

Steel 

PN 16 

(CE)

Carbon 

Steel 

PN 25 

(CF)

Carbon 

Steel 

PN 40 

(CH)

Carbon 

Steel 

Table D

(CK)

Carbon 

Steel 

Table E

(CL)

Stainless 

Steel 

PN 10 

(SD)

Stainless 

Steel 

PN 16 

(SE)

Stainless 

Steel 

PN 25 

(SF)

Stainless 

Steel 

PN 40 

(SH)

005 0.5 (15) NA NA NA • • • NA NA NA •

010 1 (25) NA NA NA • • • NA NA NA •

015 1.5 (40) NA NA NA • • • NA NA NA •

020 2 (50) NA NA NA • • • NA NA NA •

030 3 (80) NA NA NA • • • NA NA NA •

040 4 (100) NA • NA • • • NA • NA •

060 6 (150) NA • NA • • • NA • NA •

080 8 (200) • • • • • • • • • •

100 10 (250) • • • • • • • • • •

120 12 (300) • • • • • • • • • •

140 14 (350) • • • • • • • CF CF CF

160 16 (400) • • • • • • • CF CF CF

180 18 (450) • • • • • • • CF CF CF

200 20 (500) • • • • • • • CF CF CF

240 24 (600) • • • • • CF • CF CF CF
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ROSEMOUNT 8707 ORDERING INFORMATION

Code Product Description Availability

8707 High-Signal Magnetic Flowmeter Flowtube Sensor •

Code Lining Material

A PFA •

T PTFE •

F ETFE •

P Polyurethane •

N Neoprene •

L Linatex •

Code Electrode Material

S 316L Stainless Steel •

H Nickel Alloy 276 (UNS N10276) •

T Tantalum •

P 80% Platinum - 20% Iridium

N Titanium •

Electrode Material (From Above)

Code Electrode Type Code S Code H Code T Code P Code N

A 2 Electrodes - Standard • • • • •

B 2 Electrodes - Bullet Nose • •

E 3rd Grounding Electrode
(1)

• • • • •

Lining Material (From Above)

Code Line Size Code A Code T Code F Code P

Code 

N and L

030 3 in. • • • • •

040 4 in. • • • • •

060 6 in. • • • • •

080 8 in. • • • • •

100 10 in. • • • • •

120 12 in. • • • • •

140 14 in NA • • • •

160 16 in. NA • • • •

180 18 in NA • NA • •

200 20 in NA • NA • •

240 24 in NA • NA • •

300 30 in NA • NA • •

360 36 in NA • NA • •

Code Flange Material

C Carbon Steel

S Stainless Steel (304)

Code Flange Type and Rating Availability

1 ASME B16.5 (ANSI) RF Class 150

2 MSS SP44 Class 150

3 ASME B16.5 (ANSI) RF Class 300

Code Electrode Housing Configuration

W0 Sealed, Welded Housing

W1 Sealed, Welded Housing with Pressure Relief

W3 Sealed, Welded Housing with Separate Electrode Compartments

Code Hazardous Area Approvals

NA No Hazardous Area Approval Required; CE Marking

N0 FM Class 1 Div 2 for Non-Flammable fluids; CSA Class 1 Div 2

N5 FM Class 1 Div 2 for Flammable fluids

Continued on Next Page
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Code Options

Optional Grounding Rings
(2)

G1 (2) 316L SST Ground Rings

G2 (2) Nickel Alloy 276 (UNS N10276) Ground Rings
(3)

G3 (2) Titanium Ground Rings
(3)

G4 (2) Tantalum Ground Rings
(4)

G5 (1) 316L SST Ground Rings

G6 (1) Nickel Alloy 276 (UNS N10276) Ground Rings
(3)

G7 (1) Titanium Ground Rings
(3)

G8 (1) Tantalum Ground Rings
(4)

Optional Lining Protectors
(2)

L1 (2) 316L SST Lining Protectors

L2 (2) Nickel Alloy 276 (UNS N10276) Lining Protectors
(3)

L3 (2) Titanium Lining Protectors
(3)

Other Options

H1 Lay-length matching 8701 using spool piece
(3)

H2 Lay-length matching 8701
(5)

H5 Lay-length matching Foxboro 2800 using spool piece
(6)

H7 Lay-length ABB CopaX and MagX using spool piece
(3)

B3 Integral Mount with 8732 and 8742

D1 High Accuracy Calibration
(7)

D2 Dual Flowtube Sensor Calibration Numbers for Rosemount 8732E, 8712D, and 8742C Transmitters

DT Heavy Duty Tagging

Q4 Calibration Certificate per ISO 10474 3.1B

Q8 Material Traceability 3.1B

Q9 Material Traceability Electrode only 3.1B

Q66 Welding Procedure Qualification Record Documentation

Q67 Welding Performance Qualification Record Documentation

Q70 Weld Examination Inspection Certificate, ISO 10474 3.1B

Typical Model Number: 8707 T SA 040 C1 W0 N0

(1) Available for 10 in. (250 mm) and larger line size only

(2) Grounding Rings and Lining Protectors provide the same fluid grounding function. Lining Protectors available in PTFE and ETFE only

(3) Available in flowtube sensor line sizes 3 through 12 in. (15 through 300 mm) 

(4) Available in flowtube sensor line sizes 3 through 8 in. (15 through 200 mm) 

(5) Available in flowtube sensor line sizes 3 through 16 in. (15 through 400 mm)

(6) Available in flowtube sensor line sizes 3 through 18 in. (15 through 450 mm)

(7) D1 Option Code must be ordered with flowtube sensor and transmitter. Accuracy with 8712H transmitter is 0.25% of rate from 3 to 30 ft/sec (1 to 10 m/sec). 

Accuracy with 8732E or 8712D transmitters is 0.15% of rate. Accuracy with 8742C transmitter is 0.2% of rate.
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 TABLE 36. Rosemount 8707 ASME B16.5 (ANSI) Flange Rating Availability

Line Size Code

Line Size

Inches

(mm)

Carbon Steel 

Class 150 

(C1)

Carbon Steel

Class 150 

(C2)

Carbon Steel

Class 300 

(C3)

Stainless Steel

Class 150

(S1)

Stainless Steel 

Class 300

(S3)

030 3 (80) • NA • • •

040 4 (100) • NA • • •

060 6 (150) • NA • • •

080 8 (200) • NA • • •

100 10 (250) • NA • • •

120 12 (300) • NA • • •

140 14 (350) • NA • • •

160 16 (400) • NA • • •

180 18 (450) • NA • • •

200 20 (500) • NA • • •

240 24 (600) • NA • • •

300
(1)

(1) AWWA C207 Table 2 Class D Flat Face Flange for option C1 Only

30 (750) • • NA • NA

360
(1)

36 (900) • NA NA • NA
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ROSEMOUNT 8711 ORDERING INFORMATION

Model Product Description

8711 Magnetic Flowmeter Wafer Flowtube Sensor

Code Lining Material

A PFA
(1)

T ETFE
(2)

S PTFE
(3)

Code Electrode Material

S 316L Stainless Steel

H Nickel Alloy 276 (UNS N10276)

T Tantalum

P 80% Platinum - 20% Iridium

N Titanium

Code Electrode Type

A 2 Electrodes - Standard

B 2 Electrodes - Bullet Nose

E 3rd Grounding Electrode - Standard

Code Line Size

15F 0.15 in. (4 mm)

30F 0.3 in. (8 mm)

005 ½ in. (15 mm)

010 1in. (25 mm)

015 1½ in. (40mm)

020 2 in. (50mm)

030 3 in. (80 mm)

040 4 in. (100 mm)

060 6 in. (150 mm)

080 8 in. (200 mm)

Code Transmitter Mounting Configuration

R Remote

U Integral, mounted to Rosemount 8732E/8742C Transmitter

Continued on Next Page
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Code Mounting Kit

Expanded Kit: Includes two alignment rings (where applicable), threaded SST studs, and nuts

1 ASME B16.5 (ANSI) Class 150

2 EN 1092-1 (DIN) PN 10/16
(4)

3 ASME B16.5 (ANSI) Class 300

4 EN 1092-1 (DIN) PN 25/40
(5)

Standard Kit: Includes two alignment rings (where applicable)

5 ASME B16.5 (ANSI) Class 150

6 EN 1092-1 (DIN) PN 10/16
(4)

7 ASME B16.5 (ANSI) Class 300

8 EN 1092-1 (DIN) PN 25/40
(5)

Code Hazardous Area Approval

NA No Hazardous Area Approval Required; CE Marking

FM & CSA

N0 FM Class 1 Div 2 for Non-Flammable fluids; CSA Class 1 Div 2

N5 FM Class 1 Div 2 for Flammable fluids

E5 FM Class 1 Div 1, Explosion Proof

ATEX

E1 ATEX Ex e ia IIC T3… T6, Increased Safety Approval (with I.S. electrodes)

KD ATEX Ex e ia IIB T3… T6, Increased Safety Approval (with I.S. electrodes)

N1 ATEX Ex nA [L] IIC Type n Approval

ND ATEX Dust Approval

Code Options

Certifications

PD Pressure Equipment Directive Certification (PED, per 97/23/EC)

DW NSF Drinking Water Certification
(6)

Optional Grounding Rings

G1 (2) 316L SST Ground Rings

G2 (2) Nickel Alloy 276 (UNS N10276) Ground Rings

G3 (2) Titanium Ground Rings

G4 (2) Tantalum Ground Rings

Other Options

D1 High Accuracy Calibration (0.15% of rate for matched tube and transmitter)
(7)

DT Heavy Duty Tagging

Q4 Calibration Certificate per ISO 10474 3.1B

Q8 Material Traceability 3.1B

Q9 Material Traceability Electrode only 3.1B

Q66 Welding Procedure Qualification Record Documentation
(8)

Q67 Welding Performance Qualification Record Documentation
(8)

Q70 Weld Examination Inspection Certificate, ISO 10474 3.1B
(8)

Typical Model Number: 8711 TSA 020 R 5 N0 

(1) Available with 0.15 and 0.30 in. (4 and 8 mm) line sizes only

(2) Not available with 0.15 and 0.30 in. (4 and 8 mm) line sizes

(3) Not available with 0.15 and 0.30 in. (4 and 8 mm) line sizes

(4) 8 in. (200 mm) has a PN 10 mounting kit only

(5) 8 in. (200 mm) has a PN 25 mounting kit only

(6) Only available with PTFE Liner Material with 316L SST Electrode Material

(7) D1 Option Code must be ordered with flowtube sensor and transmitter

(8) 6 and 8 in. (150 and 200 mm) line sizes only
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ROSEMOUNT 8721 ORDERING INFORMATION

Model Product Description

8721 Sanitary Magnetic Flowmeter

Code Lining Material

A PFA

Code Electrode Material

S 316L SST (standard)

H Nickel Alloy 276 (UNS N10276)

P 80% Platinum-20% Iridium

Code Electrode Construction

A Standard measurement electrodes

Code Line Sizes

005 15 mm (
1
/2 in.)

010 25 mm (1 in.)

015 40 mm (1
1
/2 in.)

020 50 mm (2.0 in.)

025 65 mm (2
1
/2 in.)

030 80 mm (3.0 in.)

040 100 mm (4.0 in.)

Code Transmitter Mounting Configuration

R Remote, for use with 8712, or remote version of 8732/8742 transmitter

U Integral, mounted to 8732/8742 transmitter

X Flowtube Sensor only (does not include terminal junction box)

Code Process Connection Type

A Tri-Clamp 
(1)

B IDF Sanitary screw type 
(2)

C ANSI Weld Nipple 
(2)

D DIN 11851 (Imperial)

E DIN 11851 (Metric)

F DIN 11864-1 form A

G DIN 11864-2 form A

H SMS Connection

J Cherry-Burrell I-Line

K DIN 11850 Weld Nipple

Code Process Gasket Material 

1 Silicone gasket seal

2 EPDM

4 Viton

8 EPDM Compression - limiting 
(3)

9 Viton Compression - limiting 
(3)

X No gasket (User supplied; only applicable with Process Connection B)

Continued On Next Page
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Code Product Certifications

NA CE Marking; 3A; EHEDG Type EL
(3)

; no hazardous location approvals

N0 Factory Mutual (FM) Ordinary Location; CSA; CE Marking; 3-A; EHEDG Type EL
(3)

Code Options

AH Electropolished process connection surface finish < 15μinch Ra (0.38μm Ra)

D1 High Accuracy Calibration [0.25% of rate from 3-30 ft/s (0.9-10 m/s)] matched flowtube sensor and transmitter system

D3 High Velocity Calibration Verification. Calibration verified at 1, 3, 10 and 20 ft/sec (0.3. 1, 3, and 6 m/s)

HD DanFoss Lay Length

HP Process Data PD340 (Alfa-Laval PD340) 250mm lay length and Tri-Clamp process connections

J1 CM20 Conduit Adapter (Applies to Transmitter Mount Option “R” only)

J2 PG13.5 Conduit Adapter (Applies to Transmitter Mount Option “R” only)

Q4 Inspection Certification for Calibration Data

Q8 Material Traceability Certificate per ISO 10474 3.1B (product contact surfaces)

SJ 304 Stainless Steel terminal junction box (Remote configuration only)

Typical Model Number: 8721 A S A 020 U A 1 N0

(1) Tri-Clamp specification per BPE-2002

(2) IDF Specification per BS4825 Part 4

(3) EHEDG Document 8 requires mechanical compression limiting, provided by Compression - limiting gaskets for line sizes 1- 4 in. only.
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Rosemount 8700 Series

ROSEMOUNT 8714D ORDERING INFORMATION

Model Description

8714DQ4 Reference Calibration Standard
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Tagging

The flowtube sensor and transmitter will be tagged, 

at no charge, in accordance with customer 

requirements.

Transmitter tag character height is 

0.125 in. (3.18 mm).

Flowtube Sensor tag: 40 character maximum.

Transmitter tag: see Configuration Data Sheet for 

character maximum.

Ordering Procedure 

To order, select the desired flowtube sensor and/or 

transmitter by specifying model codes from the 

ordering table.

For remote transmitter applications, note the cable 

specification requirements. 

Flowtube Sensors and transmitters must be selected 

from Product Data Sheet 00813-0100-4727.

Standard Configuration 

Unless the Configuration Data Sheet is completed, 

the transmitter will be shipped as follows:

The Rosemount 8732E and the 8742C Transmitter 

are factory-calibrated with the attached flowtube 

sensor size and appropriate calibration number.

Cable Requirements for Remote 

Transmitters

Remote transmitter installations require equal 

lengths of signal and coil drive cables. Integrally 

mounted transmitters are factory wired and do not 

require interconnecting cables. 

Lengths from 5 to 1,000 feet (1.5 to 300 meters) may 

be specified, and will be shipped with the flowtube 

sensor. Cable longer than 100 feet (30 meters) is not 

recommended for high-signal systems.

Custom Configuration (Option Code C1)

If Option Code C1 is ordered, the Configuration Data 

Sheet (CDS) must be submitted at the time of order.

Engineering Units: ft/sec

4 mA (1 V DC): 0

20 mA (5 V DC): 30

Tube Size: 3-in.

Empty Pipe: Off

Flowtube Sensor Calibration 

Number:

1000005010000000

Description Length P/N

Signal Cable (20 AWG)

Belden 8762, Alpha 2411 

equivalent

ft

m

08712-0061-0001

08712-0061-0003

Coil Drive Cable 

(14 AWG) Belden 8720, 

Alpha 2442 equivalent

ft

m

08712-0060-0001

08712-0060-0003

Combination Signal and 

Coil Drive Cable 

(18 AWG)
(1)

(1) Combination signal and coil drive cable is not recommended for 

high-signal magmeter system. For remote mount installations, 

combination signal and coil drive cable should be limited to less 

than 330 ft (100 m).

ft

m

08712-0752-0001

08712-0752-0003
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Rosemount 8700 Series

Configuration Data Sheets

ROSEMOUNT 8732E CONFIGURATION DATA SHEET

CONFIGURATION DATA SHEET

(Unless otherwise specified, transmitter will be shipped as ★Default Factory Configuration).

Customer: 
————————————————————————

P.O No:       
————————————————————————

Transmitter Model No: 
——————————————————

Line Item: 
————————————————————————

Transmitter Tag Name: 

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|

Transmitter Tag (Software):     |
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

| (8 characters maximum)

Descriptor: |
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

| (16 characters maximum) Date (day/month/year): |
—

|
—

|   |
—

|
—

|   |
—

|
—

|

 

Message: 

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

| (32 characters maximum)

OUTPUT INFORMATION (Minimum Information Necessary for Startup)

Fluid Description = _______________________________________________________________________________________

Units =

Volumetric Units Mass Units
(1)

Velocity Units □ Special (Fill out the information in the box below. 

Examples on back side.)□ ACFD □ USBPD (Beer) □ lb/day □ ★ft/sec

□ ft3/day □ USBPH (Beer) □ lb/hr □ m/sec

□ ACFH □ USBPM (Beer) □ lb/min

□ ft3/hr □ USBPS (Beer) □ lb/sec

□ ACFM □ IMPBPD □ kg/day

□ ft3/min □ IMPBPH □ kg/hr

□ ACFS □ USGPD □ kg/min

□ ft3/sec □ USGPH □ kg/sec

□ MMACFD □ USGPM □ g/hr

□ m3/day □ USGPS □ g/min

□ m3/hr □ IMPGPD □ g/sec

□ m3/min □ IMPGPH □ ton/day

□ m3/sec □ IMPGPM □ ton/hr

□ MMACMD □ IMPGPS □ ton/min

□ cc/day □ L/day □ ton/sec

□ cc/hr □ L/hr □ Ton (M)/day

□ cc/min □ L/min □ Ton (M)/hr Density/Density Ratio Value
(2)

 = 

____________________ (★62.4)

Density Units

□ ★lb/ft3 □ kg/m3

□ cc/sec □ L/sec □ Ton (M)/min

□ USBPD □ Ton (M)/sec

□ USBPH

□ USBPM

□ USBPS 

20 mA (Full Scale) Value = ★ 30 ft/sec __________

4mA (Zero) Value = ★ 0.0 ft/sec __________

Damping = ★ 2.0 seconds __________

Flowrate Display □ ★ Eng Units 

 and % span

□ Eng Units and 

 Gross Total

□ % Span and   

Gross Total

Totalizer Display □ ★ Net and Gross □ Forward and 

 Reverse

Continued On Next Page

➀Volume Units = |
—

|
—

|
—

|
—

| 

(4 characters)

➁Base Units

□ Gallons Imp. Gallons

□ Liters Cubic Meters

□ Feet Meters

➂Conversion No. __________________

➃Time Base

□ Hours Minute

□ Day Second

➄Rate Units = |
—

|
—

|
—

|
—

| 

(4 characters)
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Continued from Previous Page

Hardware Jumpers Local Display Language:

A) Write Protect □★ Off □ On □ ★ English □ Spanish

B) Analog Loop Power □★ Internal □ External □ French □ German

C) Pulse Output: Internal or 

External

□ Internal □ ★External □ Portuguese

D) Alarm Option □★ High □ Low

Flowtube Sensor Size = 
————

.15 – 60” ★ 3”

Flowtube Sensor Calibration No.: |
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
 
16 Digits from flowtube sensor ★ 1000005010000000

SPECIAL UNITS – OUTPUT INFORMATION EXAMPLE

(If applicable, complete the information on the front as shown in the examples below).

Example 1:

User wants Barrels per day 

(1 Barrel = 31 gallons):

➀Vol Unit = BARL

➁Base Units = Gallons

➂Conversion No. = 31.0

➃Time Base = Day

➄Rate Units = B/DY

Example 2:

User wants Kgs per minute 

(Density = 1.05 Kg/Liter with 1 Kg = 0.9524 liters):

➀Vol Unit = Kg

➁Base Units = Liters

➂Conversion No. = 0.9524

➃Time Base = Minute

➄Rate Units = Kg/m

Basic Diagnostics Information

Empty Pipe 

□ Enable

□ Disable★

Trigger Level _________ 100★

Empty Pipe Counts ________ 5★

Electronics Temperature

□ Enable

□ Disable★

Advanced Diagnostics Information (Requires DA1 Option)

High Process Noise

□ Enable★

□ Disable

Grounding/Wiring 

Faults

□ Enable★

□ Disable

NOTE

If DA1 is selected in the model code, Empty Pipe and Electronics 

Temp Diagnostics will also be enabled.

8714i Meter Verification Diagnostic (Requires DA2 Option)

Test Criteria:

Empty Pipe: _______ (★5%)

Flowing Full: _______ (★3%)

Full, No Flow: _______ (★2%)

NOTE

The Test Criteria value sets the pass fail value for the meter calibration 

verification check. This value must be an integer value between 1 and 

10%.

Digital Input / Digital Output Information (Requires AX Option)

Digital Input Digital Output

□ Enable★ □ Enable★

□ Disable □ Disable

Digital Input Configuration Digital Output Configuration

□ Positive Zero Return (PZR)★ □ Empty Pipe★

□ Totalizer Reset □ Zero Flow

□ Transmitter Reset □ Reverse Flow

□ Transmitter Fault

Continued On Next Page
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Rosemount 8700 Series

AUXILIARY OUTPUT INFORMATION (Not Required for Typical Start-up)

Pulse Scaling: Operation Mode:

□ ★.03 ft □ ★ Normal

□ 1 Pulse =  
—————

 units □ Filter (Operating Mode for 8712H is not available.)

Low Flow Cutoff: Coil Pulse Mode:

_________ ★ 0.04 ft/sec □ ★ 5 Hz (Default)

Pulse Width: □ 37.5 Hz

_________ ★ 0.5 m/s Signal Processing:

□ ★ Off

□ On

_________ ★ 90 No. Samples

_________ ★ 2 Max.% Limit %

_________ ★ 2 Time Limit Sec

FLOWTUBE SENSOR INFORMATION (Data Only – Does Not Affect Transmitter Output)

SST Flowtube Sensor Tag No.: 
——————————————————————

 

Flowtube Sensor Serial No: |
—

|
—

|
—

|
—

|
—

|
—

|
—

| (7 characters maximum)

Enter either the Rosemount flowtube sensor model number or select one option from each of the following groups of options:

Flowtube Sensor Model No.
—————————————————————

Or:

Electrode Material:

□ ★316 SST 

□ Titanium

□ Alloy-20

□ Nickel Alloy 276 (UNS 

N10276)
®

□ Tantalum

□ Platinum-Iridium

□ Special

Electrode Type:

□ ★ Standard

□ Bullet □ Standard, plus Grounding

□ Special

Flange Material:

□ ★Carbon Steel □ 304 SST

□ Special

Liner Material:

□ ★ PTFE

□ ETFE

□ Polyurethane

□ Neoprene

□ Special

□ ★ 4–20 mA and scaled pulse with simultaneous digital signal based on HART
®

 protocol

□ Burst mode of HART digital process variable

Burst mode output options:

□ Primary variable in engineering units.

□ Primary variable in percent of range.

□ All dynamic variables in engineering units.

□ All dynamic variables in engineering units and the primary variable mA value.

□ Multidrop Communications
(3)

Choose transmitter address (1-15)
(4)

: 
———————

(1) Mass units require a process density. Standard/Normal units require a density ratio.

(2) Required for mass or standard/normal flow units.

(3) This option fixes the transmitter’s analog output at 4 mA.

(4) Default transmitter address is 1 if multidrop communication is selected.
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ROSEMOUNT 8712D CONFIGURATION DATA SHEET

CONFIGURATION DATA SHEET

(Unless otherwise specified, transmitter will be shipped as ★Default Factory Configuration).

Customer: 
————————————————————————

P.O No:       
————————————————————————

Transmitter Model No: 
——————————————————

Line Item: 
————————————————————————

Transmitter Tag Name: 

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|

Transmitter Tag (Software):     |
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

| (8 characters maximum)

Descriptor: |
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

| (16 characters maximum) Date (day/month/year): |
—

|
—

|   |
—

|
—

|   |
—

|
—

|

 

Message: 

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

| (32 characters maximum)

OUTPUT INFORMATION (Minimum Information Necessary for Startup)

Fluid Description = _______________________________________________________________________________________

Units =

Volumetric Units Mass Units
(1)

Velocity Units □ Special (Fill out the information in the box below. 

Examples on back side.)□ ACFD □ USBPD (Beer) □ lb/day □ ★ft/sec

□ ft3/day □ USBPH (Beer) □ lb/hr □ m/sec

□ ACFH □ USBPM (Beer) □ lb/min

□ ft3/hr □ USBPS (Beer) □ lb/sec

□ ACFM □ IMPBPD □ kg/day

□ ft3/min □ IMPBPH □ kg/hr

□ ACFS □ USGPD □ kg/min

□ ft3/sec □ USGPH □ kg/sec

□ MMACFD □ USGPM □ g/hr

□ m3/day □ USGPS □ g/min

□ m3/hr □ IMPGPD □ g/sec

□ m3/min □ IMPGPH □ ton/day

□ m3/sec □ IMPGPM □ ton/hr

□ MMACMD □ IMPGPS □ ton/min

□ cc/day □ L/day □ ton/sec

□ cc/hr □ L/hr □ Ton (M)/day

□ cc/min □ L/min □ Ton (M)/hr Density/Density Ratio Value
(2)

 = 

____________________ (★62.4)

Density Units

□ ★lb/ft3 □ kg/m3

□ cc/sec □ L/sec □ Ton (M)/min

□ USBPD □ Ton (M)/sec

□ USBPH

□ USBPM

□ USBPS 

20 mA (Full Scale) Value = ★ 30 ft/sec __________

4mA (Zero) Value = ★ 0.0 ft/sec __________

Damping = ★ 2.0 seconds __________

Flowrate Display □ ★ Eng Units 

 and % span

□ Eng Units and 

 Gross Total

□ % Span and   

Gross Total

Totalizer Display □ ★ Net and Gross □ Forward and 

 Reverse

Continued On Next Page

➀Volume Units = |
—

|
—

|
—

|
—

| 

(4 characters)

➁Base Units

□ Gallons Imp. Gallons

□ Liters Cubic Meters

□ Feet Meters

➂Conversion No. __________________

➃Time Base

□ Hours Minute

□ Day Second

➄Rate Units = |
—

|
—

|
—

|
—

| 

(4 characters)
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Hardware Switches
A) Write Protect □★ Off □ On

B) Analog Loop Power □★ Internal □ External

C) Alarm Option □★ High □ Low

Flowtube Sensor Size = 
——

.15 – 60” ★ 3”

Flowtube Sensor Calibration No.: |
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
 
16 Digits from flowtube sensor ★ 1000005010000000

SPECIAL UNITS – OUTPUT INFORMATION EXAMPLE

(If applicable, complete the information on the front as shown in the examples below).

Example 1:

User wants Barrels per day 

(1 Barrel = 31 gallons):

➀Vol Unit = BARL

➁Base Units = Gallons

➂Conversion No. = 31.0

➃Time Base = Day

➄Rate Units = B/DY

Example 2:

User wants Kgs per minute 

(Density = 1.05 Kg/Liter with 1 Kg = 0.9524 liters):

➀Vol Unit = Kg

➁Base Units = Liters

➂Conversion No. = 0.9524

➃Time Base = Minute

➄Rate Units = Kg/m

Basic Diagnostics Information

Empty Pipe 

□ Enable

□ Disable★

Trigger Level _________ 100★

Empty Pipe Counts ________ 5★

Electronics Temperature

□ Enable

□ Disable★

Advanced Diagnostics Information (Requires DA1 Option)

High Process Noise

□ Enable★

□ Disable

Grounding/Wiring 

Faults

□ Enable★

□ Disable

NOTE

If DA1 is selected in the model code, Empty Pipe and 

Electronics Temp Diagnostics will also be enabled.

AUXILIARY OUTPUT INFORMATION (Not Required for Typical 

Start-up)

Pulse Scaling: Operation Mode:

□ ★.03 ft □ ★ Normal

□ 1 Pulse =  
—————

 units □ Filter (Operating Mode for 8712H is not available.)

Auxiliary Output Control: Coil Pulse Mode:

□ ★ Zero Flow □ ★ 5 Hz 

(Default)

□ Reverse Flow □ 37.5 Hz

Low Flow Cutoff: Signal Processing:

_________ ★ 0.04 ft/sec □ ★ Off

Pulse Width: □ On

_________ ★ 0.5 m/s _________ ★ 90 No. Samples

_________ ★ 2 Max.% Limit %

_________ ★ 2 Time Limit Sec

Continued On Next Page
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FLOWTUBE SENSOR INFORMATION (Data Only – Does Not Affect Transmitter Output)

SST Flowtube Sensor Tag No.: 
——————————————————————

 

Flowtube Sensor Serial No: |
—

|
—

|
—

|
—

|
—

|
—

|
—

| (7 characters maximum)

Enter either the Rosemount flowtube sensor model number or select one option from each of the following groups of options:

Flowtube Sensor Model No.
—————————————————————

Or:

Electrode Material:

□ ★316 SST 

□ Titanium

□ Alloy-20

□ Nickel Alloy 276 (UNS 

N10276)
®

□ Tantalum

□ Platinum-Iridium

□ Special

Electrode Type:

□ ★ Standard

□ Bullet □ Standard, plus Grounding

□ Special

Flange Material:

□ ★Carbon Steel □ 304 SST

□ Special

Liner Material:

□ ★ PTFE

□ ETFE

□ Polyurethane

□ Neoprene

□ Special

□ ★ 4–20 mA, scaled pulse, and auxiliary output with simultaneous digital signal based on HART
®

 protocol

□ Burst mode of HART digital process variable

Burst mode output options:

□ Primary variable in engineering units.

□ Primary variable in percent of range.

□ All dynamic variables in engineering units.

□ All dynamic variables in engineering units and the primary variable mA value.

□ Multidrop Communications
(3)

Choose transmitter address (1-15)
(4)

: 
———————

(1) Mass units require a process density. Standard/Normal units require a density ratio.

(2) Required for mass or standard/normal flow units.

(3) This option fixes the transmitter’s analog output at 4 mA.

(4) Default transmitter address is 1 if multidrop communication is selected.
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ROSEMOUNT 8712H CONFIGURATION DATA SHEET

CONFIGURATION DATA SHEET

(Unless otherwise specified, transmitter will be shipped as ★Default Factory Configuration).

Customer: 
————————————————————————

P.O No:       
————————————————————————

Transmitter Model No: 
——————————————————

Line Item: 
————————————————————————

Transmitter Tag Name: 

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|

Transmitter Tag (Software):     |
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

| (8 characters maximum)

Descriptor: |
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

| (16 characters maximum) Date (day/month/year): |
—

|
—

|   |
—

|
—

|   |
—

|
—

|

 

Message: 

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

| (32 characters maximum)

OUTPUT INFORMATION (Minimum Information Necessary for Startup)

Fluid Description = _______________________________________________________________________________________

Units = □ ★ Ft/Sec

□ Gal/Sec □ Gal/Min □ Gal/Hr □ Gal/Day □ Special (Fill out the information in the box 

below. Examples on back side.)□ Liters/Sec □ Liters/Min □ Liters/Hr □ Liters/Day

□ Imp. Gal/Sec □ Imp. Gal/Min □ Imp. Gal/Hr □ Imp. Gal/Day

□ CuMeters/Sec □ CuMeters/Min □ CuMeters/Hr □ CuMeters/Day

□ Meters/Sec

20 mA (Full Scale) Value = ★ 30 ft/sec __________

4mA (Zero) Value = ★ 0.0 ft/sec __________

Damping = ★ 2.0 seconds __________

Flowrate Display □ ★ Eng Units 

 and % span

□ Eng Units and 

 Gross Total

□ % Span and   

Gross Total

Totalizer Display □ ★ Net and Gross □ Forward and  

Reverse

Hardware Jumpers
A) Write Protect □★ Off □ On

B) Analog Loop Power □★ Internal □ External

C) Alarm Option □★ High □ Low

Flowtube Sensor Size = 
——

3” – 36” ★ 3”

Flowtube Sensor Calibration No.: |
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
 
16 Digits from flowtube sensor ★ 1000005010000000

SPECIAL UNITS – OUTPUT INFORMATION EXAMPLE

(If applicable, complete the information on the front as shown in the examples below).

Example 1:

User wants Barrels per day 

(1 Barrel = 31 gallons):

➀Vol Unit = BARL

➁Base Units = Gallons

➂Conversion No. = 31.0

➃Time Base = Day

➄Rate Units = B/DY

Example 2:

User wants Kgs per minute 

(Density = 1.05 Kg/Liter with 1 Kg = 0.9524 liters):

➀Vol Unit = Kg

➁Base Units = Liters

➂Conversion No. = 0.9524

➃Time Base = Minute

➄Rate Units = Kg/m

Continued On Next Page

➀Volume Units = |
—

|
—

|
—

|
—

| 

(4 characters)

➁Base Units

□ Gallons Imp. Gallons

□ Liters Cubic Meters

□ Feet Meters

➂Conversion No. __________________

➃Time Base

□ Hours Minute

□ Day Second

➄Rate Units = |
—

|
—

|
—

|
—

| 

(4 characters)
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AUXILIARY OUTPUT INFORMATION (Not Required for Typical Start-up)

Empty Pipe Functionality: Operation Mode:

□ ★ Off □ ★ Normal

□ On □ Filter

Pulse Scaling: Signal Processing:

□ ★.03 ft □ ★ Off

□ 1 Pulse =  
—————

 units □ On

Auxiliary Output Control: _________ ★ 90 No. Samples

□ ★ Zero Flow _________ ★ 2 Max.% Limit %

□ Reverse Flow _________ ★ 2 Time Limit Sec

Low Flow Cutoff:

_________ ★ 0.1 ft/sec

Pulse Width:

_________ ★ 0.5 m/s

□ Multidrop Communications
(1)

Choose transmitter address (1-15)
(2)

: 
———————

FLOWTUBE SENSOR INFORMATION (Data Only – Does Not Affect Transmitter Output)

SST Flowtube Sensor Tag No.: 
——————————————————————

 

Flowtube Sensor Serial No: |
—

|
—

|
—

|
—

|
—

|
—

|
—

| (7 characters maximum)

Enter either the Rosemount flowtube sensor model number or select one option from each of the following groups of options:

Flowtube Sensor Model No.
—————————————————————

Or:

Electrode Material:

□ ★316 SST 

□ Titanium

□ Alloy-20

□ Nickel Alloy 276 (UNS 

N10276)
®

□ Tantalum

□ Platinum-Iridium

□ Special

Electrode Type:

□ ★ Standard

□ Bullet □ Standard, plus Grounding

□ Special

Flange Material:

□ ★Carbon Steel □ 304 SST

□ Special

Liner Material:

□ ★ PTFE

□ ETFE

□ Polyurethane

□ Neoprene

□ Special

□ ★ 4–20 mA, scaled pulse, and auxiliary output with simultaneous digital signal based on HART
®

 protocol

□ 4–20 mA and auxiliary output with simultaneous digital signal based on HART protocol (Rosemount 8732E only)

□ Burst mode of HART digital process variable

Burst mode output options:

□ Primary variable in engineering units.

□ Primary variable in percent of range.

□ All dynamic variables in engineering units.

□ All dynamic variables in engineering units and the primary variable mA value.

(1) This option fixes the transmitter’s analog output at 4 mA.

(2) Default transmitter address is 1 if multidrop communication is selected.
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ROSEMOUNT 8742C CONFIGURATION DATA SHEET.

CONFIGURATION DATA SHEET

Unless otherwise specified, transmitter will be shipped as ★ (default factory configuration)

Customer:
———————————————————————

P.O. No.: 
——————————————

Transmitter Model No.:
——————————————————

Item:
————————————————

Transmitter Tag (software): 

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|

Descriptor: |
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

| 

(32 characters maximum)

OUTPUT INFORMATION (Minimum Information Necessary for Startup)

Fluid Description:
————————————————————

Hardware Jumpers

Units = A) Write Protect □★ Off □ On

□ ★ Ft./Sec □ Ft/Min □ Ft/Hr □ Ft/d B) Simulate □★ Off □ On

□ m/Sec □ m/Min □ m/Hr □ m/d

□ Gal/Sec □ Gal/Min □ Gal/Hr □ Gal/d Flowtube Sensor Size = 
————— 

0.15 – 60” ★ 3”

□ m
3
/Sec □ m

3
/Min □ m3

/Hr □ m3
/d

□ cm
3
/Sec □ cm

3
/Min □ cm

3
/Hr □ cm

3
/d Flowtube Sensor Calibration No. = ★ 1000005010000000

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

| 

□ Ft
3
/Sec □ Ft

3
/Min □ Ft

3
/Hr □ Ft

3
/d

□ Liters/Sec □ Liters/Min □ Liters/Hr □Liters/d

□ Igal/Sec □ Igal/Min □ Igal/Hr □ Igal/d

□ bbl*/Sec □ bbl/Min □ bbl/Hr □ bbl/d SST Flowtube Sensor Tag No.:
————————————————

□ cF/Sec □ cF/Min □ cF/Hr □ cF/d

□ lb/Sec □ lb/Min □ lb/Hr □ lb/d Damping:
———————————————————————

★ minimum 0 seconds□ kg/Sec □ kg/Min □ kg/Hr □ kg/d

□ ton/Sec □ ton/Min □ ton/Hr □ ton/d

□ ston/Sec □ ston/Min □ ston/Hr □ ston/d Density: 
——————————————

□ ★ 62.4 lb/ft
3

*bbl = 31.5 gal US (119 liters) □ kg/m
3

(required for mass units only, mass units in italics)

AUXILIARY OUTPUT INFORMATION (Normally Not Required for Typical Start-up)

Coil Pulse Mode: □ ★ 5 Hz □ 37.5 Hz

Empty pipe functionality: □★ Off □ On Low Flow Cutoff
—————

ft/sec ★ 0.04 

(minimum of 0 ft/sec for low flow cutoff)

Local Display Language: □ ★ English □ Spanish

□ French □ German

Continued On Next Page
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FLOWTUBE SENSOR INFORMATION (Data Only – Does Not Affect Transmitter Output)

Flowtube Sensor Serial No.: |
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

|
—

| 

(32 characters maximum)

Enter either the Rosemount flowtube sensor model number or select one option from each of the following groups of options:

Flowtube Sensor Model No.:
—————————————————————

Or:

Electrode Material: Flange Material:

□ ★ 316 SST □ Tantalum □ 304 SST □★ Carbon Steel

□ Titanium □ Platinum-Iridium □ 316L SST □ Wafer

□ Alloy-20 □ Hastelloy
®

 C-276 □ Other

□ Other

Flange Type:

Electrode Type: □ ★ ASME B16.5 (ANSI) Class 150 □ DIN PN 10

□ ★ Standard □ Removable □ ASME B16.5 (ANSI) Class 300 □ DIN PN 16

□ Bulletnose □ Other □ ASME B16.5 (ANSI) Class 600 □ DIN PN 25

□ Standard and Grounding Electrodes □ ASME B16.5 (ANSI) Class 900 □ DIN PN 40

□ Wafer □ DIN PN 64

□ Other

Liner Material:

□ ★ PTFE

□ ETFE

□ PFA

□ Polyurethane

□ Natural Rubber

□ Linatex
®

 Rubber

□ Neoprene

□ Other
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Quick Installation Guide
00825-0100-4664, Rev AA
March 2009 Rosemount 8712 / 8700 Series

Start

Step 1: Pre-Installation
Step 2: Handling
Step 3: Mounting
Step 4: Installation 

(Flanged Sensors)
(Wafer Sensors)
(Sanitary Sensors)

Step 5: Grounding
Step 6: Wiring
Step 7: Basic Configuration

End

Rosemount 8712E Magnetic Flowmeter System 
(Transmitter and Sensor)
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2

©  2009 Rosemount Inc. All rights reserved. All marks property of owner.

IMPORTANT NOTICE
This document provides basic installation guidelines for the Rosemount® 8712. It does 
not provide instructions for detailed configuration, diagnostics, maintenance, service, 
troubleshooting, explosion-proof, flame-proof, or intrinsically safe (I.S.) installations. 
Refer to the Rosemount 8712 reference manual (document number 00809-0100-4664) 
for more instructions. The manual and this QIG are also available electronically on 
www.rosemount.com.

WARNING
Failure to follow these installation guidelines could result in death or serious 
injury:
Installation and servicing instructions are for use by qualified personnel only. Do not 
perform any servicing other than that contained in the operating instructions, unless 
qualified. Verify that the operating environment of the sensor and transmitter is consistent 
with the appropriate FM, CSA, ATEX, or IECEx approval.
Do not connect a Rosemount 8712 to a non-Rosemount sensor that is located in an 
explosive atmosphere.

WARNING
The sensor liner is vulnerable to handling damage. Never place anything through the 
sensor for the purpose of lifting or gaining leverage. Liner damage can render the sensor 
useless.
To avoid possible damage to the sensor liner ends, do not use metallic or spiral-wound 
gaskets. If frequent removal is anticipated, take precautions to protect the liner ends. 
Short spool pieces attached to the sensor ends are often used for protection.
Correct flange bolt tightening is crucial for proper sensor operation and life. All bolts must 
be tightened in the proper sequence to the specified torque limits. Failure to observe 
these instructions could result in severe damage to the sensor lining and possible sensor 
replacement.

Emerson Process 
Management
Rosemount Inc.
12001 Technology Drive
Eden Prairie, MN USA 55344
T (US) (800) 999-9307
T (Intnl) (952) 906-8888
F (952) 949-7001

Emerson Process 
Management Flow
Neonstraat 1 
6718 WX Ede
The Netherlands 
T +31 (0)318 495555
F +31(0) 318 495556 

Emerson Process 
Management Asia Pacific 
Private Limited
1 Pandan Crescent
Singapore 128461
T (65) 6777 8211
F (65) 6777 0947/65 6777 0743

Emerson FZE
P.O. Box 17033
Jebel Ali Free Zone
Dubai UAE
Tel +971 4 811 8100
Fax +971 4 886 5465
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STEP 1: PRE-INSTALLATION
Before installing the Rosemount 8712 Magnetic Flowmeter Transmitter, there are several 
pre-installation steps that should be completed to make the installation process easier:

• Identify the options and configurations that apply to your application
• Set the hardware switches if necessary
• Consider mechanical, electrical, and environmental requirements

Mechanical Considerations
The mounting site for the Rosemount 8712 transmitter should provide enough room for 
secure mounting, easy access to conduit ports, full opening of the transmitter covers, and 
easy readability of the LOI screen (see Figure 1).
The Rosemount 8712 is mounted separately from the sensor, it is not subject to limitations 
that might apply to the sensor.
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Figure 1.  Rosemount 8712 Dimensional Drawing
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NOTE
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Environmental Considerations
To ensure maximum transmitter life, avoid excessive heat and vibration. Typical problem 
areas:

• warm-climate installations in direct sunlight
• outdoor installations in cold climates

Remote mounted transmitters may be installed in the control room to protect the electronics 
from the harsh environment and provide easy access for configuration or service.
Remotely mounted Rosemount 8712 transmitters require external power so there must be 
access to a suitable power source.

Installation Procedures
Rosemount 8712 installation includes both detailed mechanical and electrical installation 
procedures. 

Mount the Transmitter
At a remote site the transmitter may be mounted on a pipe up to two inches in diameter or 
against a flat surface.
Pipe Mounting
To mount the transmitter on a pipe: 
1. Attach the mounting plate to the pipe using the mounting hardware.
2. Attach the 8712 to the mounting plate using the mounting screws.

Identify Options and Configurations
The standard application of the 8712 includes a 4–20 mA output and control of the sensor 
coils and electrodes. Other applications may require one or more of the following 
configurations or options:

• Multidrop Communications
• Digital Output
• Digital Input
• Pulse Output

Additional options may apply. Be sure to identify those options and configurations that apply 
to your situation, and keep a list of them nearby for consideration during the installation and 
configuration procedures.

Hardware Jumpers/Switches
The 8712 electronics board is equipped with three user-selectable hardware switches. 
These switches set the Failure Alarm Mode, Internal/External Analog Power, and 
Transmitter Security. The standard configuration for these switches when shipped from the 
factory are as follows:

Changing Hardware Switch Settings
In most cases, it is not necessary to change the setting of the hardware switches. If you 
need to change the switch settings, complete the steps outlined in the manual.

Failure Alarm Mode: HIGH

Internal/External Analog Power: INTERNAL

Transmitter Security: OFF
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Electrical Considerations
Before making any electrical connections to the Rosemount 8712, consider local and plant 
electrical standards and be sure to have the proper power supply, conduit, and other 
accessories necessary to comply with these standards.

STEP 2: HANDLING
Handle all parts carefully to prevent damage. Whenever possible, transport the system to 
the installation site in the original shipping containers. PTFE-lined sensors are shipped with 
end covers that protect it from both mechanical damage and normal unrestrained distortion. 
Remove the end covers just before installation.

Figure 2.  Rosemount 8705 Sensor Support for Handling

½- through 4-Inch Sensors 6-Inch and Larger Sensors
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STEP 3: MOUNTING
Upstream/Downstream Piping
To ensure specification accuracy over widely varying process conditions, install the sensor a 
minimum of five straight pipe diameters upstream and two pipe diameters downstream from 
the electrode plane (see Figure 3).

Installations with reduced straight runs from 0 to five pipe diameters are possible. In reduced 
straight pipe run installations, performance will shift to as much as 0.5% of rate. Reported 
flow rates will still be highly repeatable.

Flow Direction
The sensor should be mounted so the FORWARD end of the flow arrow, shown on the 
sensor identification tag, points in the direction of flow through the sensor.

Sensor Orientation
The sensor should be installed in a position that ensures the sensor remains full during 
operation. Vertical installation allows upward process fluid flow and keeps the 
cross-sectional area full, regardless of flow rate. Horizontal installation should be restricted 
to low piping sections that are normally full. In these cases, orient the electrode plane to 
within 45 degrees of horizontal.

Figure 3.  Upstream and Downstream Straight Pipe Diameters

5 Pipe Diameters 2 Pipe Diameters

Flow
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The electrodes in the Rosemount 8705 sensor are properly orientated when the two 
measurement electrodes are in the 3 and 9 o’clock positions, as shown on the right of 
Figure 4.
The electrodes in the Rosemount 8711 are properly orientated when the top of the sensor is 
either vertical or horizontal, as shown in Figure 5. Avoid any mounting orientation that 
positions the top of the sensor at 45° from the vertical or horizontal position.

Figure 4.   Sensor Orientation

Figure 5.  Rosemount 8711 Mounting Position

FLOW

FLOW

45° Electrode Plane

45° Electrode Plane
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STEP 4: INSTALLATION
Flanged Sensors
Gaskets
The sensor requires a gasket at each of its connections to adjacent devices or piping. The gasket 
material selected must be compatible with the process fluid and operating conditions. Metallic or 
spiral-wound gaskets can damage the liner. Gaskets are required on each side of a 
grounding ring. All other applications (including sensors with lining protectors or a grounding 
electrode) require only one gasket on each end connection. 

Flange Bolts
NOTE
Do not bolt one side at a time. Tighten each side simultaneously. Example: 
1. Snug left
2. Snug right
3. Tighten left
4. Tighten right
Do not snug and tighten the upstream side and then snug and tighten the downstream side. 
Failure to alternate between the upstream and downstream flanges when tightening bolts 
may result in liner damage.
Suggested torque values by sensor line size and liner type are listed in Table 1 for ASME 
B16.5 (ANSI) and Table 2 for DIN flanges. Consult the factory if the flange rating of the 
sensor is not listed. Tighten flange bolts on the upstream side of the sensor in the 
incremental sequence shown in Figure 6 to 20% of the suggested torque values. Repeat the 
process on the downstream side of the sensor. For sensors with more or less flange bolts, 
tighten the bolts in a similar crosswise sequence. Repeat this entire tightening sequence at 
40%, 60%, 80%, and 100% of the suggested torque values or until the leak between the 
process and sensor flanges stop. 
If leakage has not stopped at the suggested torque values, the bolts can be tightened in 
additional 10% increments until the joint stops leaking, or until the measured torque value 
reaches the maximum torque value of the bolts. Practical consideration for the integrity of 
the liner often leads the user to distinct torque values to stop leakage due to the unique 
combinations of flanges, bolts, gaskets, and sensor liner material.
Check for leaks at the flanges after tightening the bolts. Failure to use the correct tightening 
methods can result in severe damage. Sensors require a second tightening 24 hours after 
the initial installation. Over time, sensor liner materials may deform under pressure.
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Figure 6.  Flange Bolt Torquing Sequence

Table 1.  Suggested Flange Bolt Torque Values for Rosemount 8705 and 8707 High-Signal Sensors

PTFE/ETFE/PFA liners
Polyurethane/Neoprene/Linatex 

liner
Size 
Code Line Size

Class 150
(pound-feet)

Class 300
(pound-feet)

Class 150
(pound-feet)

Class 300
(pound-feet)

005 0.5 inch (15 mm) 8 8 - -
010 1 inch (25 mm) 8 12 - -
015 1.5 inch (40 mm) 13 25 7 18
020 2 inch (50 mm) 19 17 14 11
030 3 inch (80 mm) 34 35 23 23
040 4 inch (100 mm) 26 50 17 32
060 6 inch (150mm) 45 50 30 37
080 8 inch (200 mm) 60 82 42 55
100 10 inch (250 mm) 55 80 40 70
120 12 inch (300 mm) 65 125 55 105
140 14 inch (350 mm) 85 110 70 95
160 16 inch (400 mm) 85 160 65 140
180 18 inch (450 mm) 120 170 95 150
200 20 inch (500 mm) 110 175 90 150
240 24 inch (600 mm) 165 280 140 250
300 30 inch (750 mm) 195 415 165 375
360 36 inch (900 mm) 280 575 245 525

1
5

3

7

8

4

6
2

8-bolt
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Table 2.  Flange Bolt Torque and Bolt Load Specifications for 8705
PTFE/ETFE liner

 Size 
Code

PN10 PN 16 PN 25 PN 40

Line Size
(Newton-

meter) (Newton)
(Newton-

meter) (Newton)
(Newton-

meter) (Newton)
(Newton-

meter) (Newton)
005 0.5-inch 

(15 mm)
10 4400

010 1 inch
(25 mm)

20 10100

015 1.5 inch 
(40 mm)

50 16100

020 2 inch
(50 mm)

60 20100

030 3 inch 
(80 mm)

50 16800

040 4 inch 
(100 mm)

50 17800 70 19600

060 6 inch 
(150mm)

90 24700 130 28700

080 8 inch
(200 mm)

130 35200 90 19700 130 29200 170 34400

100 10 inch 
(250 mm)

100 28000 130 28300 190 38000 250 44800

120 12 inch 
(300 mm)

120 32000 170 38400 190 38600 270 47700

140 14 inch 
(350 mm)

160 43800 220 49500 320 57200 410 68100

160 16 inch 
(400 mm)

220 50600 280 56200 410 68100 610 92900

180 18 inch 
(450 mm)

190 43200 340 68400 330 55100 420 64000

200 20 inch 
(500 mm)

230 51100 380 68900 440 73300 520 73900

240 24 inch 
(600 mm)

290 58600 570 93600 590 90100 850 112000
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Table 2. (continued) Flange Bolt Torque and Bolt Load Specifications for 8705

Wafer Sensors
Gaskets
The sensor requires a gasket at each of its connections to adjacent devices or piping. The gasket 
material selected must be compatible with the process fluid and operating conditions. Metallic or 
spiral-wound gaskets can damage the liner. Gaskets are required on each side of a 
grounding ring.

Alignment and Bolting
1. On 1.5 - through 8-inch (40 through 200 mm) line sizes, place centering rings over each 

end of the sensor. The smaller line sizes, 0.15- through 1-inch (4 through 25 mm), do not 
require centering rings. On the 4- and 6-inch PN 10–16, insert the sensor with rings first 
and then insert the studs. The slots on this ring scenario are located on the inside of the 
ring.

2. Insert studs for the bottom side of the sensor between the pipe flanges. Stud 
specifications are listed in Table 3. 

NOTE
Using carbon steel bolts on smaller line sizes, 0.15- through 1-inch (4 through 25 mm), 
rather than the required stainless steel bolts, will degrade performance.

Size 
Code Line Size

Polyurethane, Linatex, and Neoprene Liners
PN 10 PN 16 PN 25 PN 40

(Newton-
meter) (Newton)

(Newton-
meter) (Newton)

(Newton-
meter) (Newton)

(Newton-
meter) (Newton)

010 1 inch 
(25 mm)

20 7040

015 1.5 inch 
(40 mm)

30 10700

020 2 inch
(50 mm)

40 13400

030 3 inch
(80 mm)

30 11100

040 4 inch 
(100 mm)

40 11700 50 13200

060 6 inch 
(150mm)

60 16400 90 19200

080 8 inch 
(200 mm)

90 23400 60 13100 90 19400 110 22800

100 10 inch 
(250 mm)

70 18600 80 18800 130 25400 170 29900

120 12 inch 
(300 mm)

80 21300 110 25500 130 25800 180 31900

140 14 inch 
(350 mm)

110 29100 150 33000 210 38200 280 45400

160 16 inch 
(400 mm)

150 33700 190 37400 280 45400 410 62000

180 18 inch 
(450 mm)

130 28700 230 45600 220 36800 280 42700

200 20 inch 
(500 mm)

150 34100 260 45900 300 48800 350 49400

240 24 inch 
(600 mm)

200 39200 380 62400 390 60100 560 74400
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3. Place the sensor between the flanges. Make sure that the centering rings are properly 
placed in the studs. The studs should be aligned with the markings on the rings that 
correspond to the flange you are using.

4. Insert the remaining studs, washers, and nuts.
5. Tighten to the torque specifications shown in Table 4 on page 13. Do not overtighten the 

bolts or the liner may be damaged.

Flange Bolts
Tighten flange bolts in crosswise sequence. Always check for leaks at the flanges after 
tightening the flange bolts. All sensors require a second torquing 24 hours after initial flange 
bolt tightening. 

Table 3.  Stud Specifications
Nominal Sensor Size Stud Specifications

0.15 – 1 inch (4 – 25 mm) 316 SST ASTM A193, Grade B8M Class 1 threaded mounted studs
1.5 – 8 inch (40 – 200 mm) CS, ASTM A193, Grade B7, threaded mounting studs

Figure 7.  Gasket Placement with Centering Rings

Table 4.  Rosemount 8711 Torque Specifications
Size Code Line Size Pound-feet Newton-meter

15F 0.15 inch (4 mm) 5 7
30F 0.30 inch (8 mm) 5 7
005 0.5 inch (15 mm) 5 7
010 1 inch (25 mm) 10 14
015 1.5 inch (40 mm) 15 20
020 2 inch (50 mm) 25 34
030 3 inch (80 mm) 40 54
040 4 inch (100 mm) 30 41
060 6 inch (150 mm) 50 68
080 8 inch (200 mm) 70 95

Centering
Rings

Installation, 
Studs Nuts 

and Washers

Customer-supplied 
Gasket

FLOW
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Sanitary Sensors
Gaskets
The sensor requires a gasket at each of its connections to adjacent devices or piping. The 
gasket material selected must be compatible with the process fluid and operating conditions. 
Gaskets are supplied between the IDF fitting and the process connection fitting, such as a 
Tri-Clamp fitting, on all Rosemount 8721 Sanitary sensors except when the process 
connection fittings are not supplied and the only connection type is an IDF fitting.

Alignment and Bolting
Standard plant practices should be followed when installing a magmeter with sanitary 
fittings. Unique torque values and bolting techniques are not required.

Figure 8.  Rosemount 8721 Sanitary Installation

User supplied clamp

User supplied gasket
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STEP 5: GROUNDING
Use Table 5 to determine which process grounding option to follow for proper installation. 
The sensor case should be earth grounded in accordance with national and local electrical 
codes. Failure to do so may impair the protection provided by the equipment.

Table 5.  Process Grounding Installation
Process Grounding Options

Type of Pipe
Grounding 

Straps
Grounding 

Rings
Grounding 
Electrode

Lining 
Protectors

Conductive 
Unlined Pipe

See Figure 9 Not Required Not Required See Figure 10

Conductive Lined 
Pipe

Insufficient 
Grounding

See Figure 10 See Figure 9 See Figure 10

Non-Conductive 
Pipe

Insufficient 
Grounding

See Figure 11 See Figure 12 See Figure 11

Figure 9.  Grounding Straps or Grounding Electrode in Lined Pipe

Figure 10.  Grounding with Grounding Rings or Lining Protectors

Grounding Rings or Lining 
Protectors
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Figure 11.  Grounding with Grounding Rings or Lining Protectors

Figure 12.  Grounding with Grounding Electrode

Grounding Rings or Lining 
Protectors
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STEP 6: WIRING
Conduit Ports and Connections
Both the sensor and transmitter junction boxes have ports for 1/2-inch NPT conduit 
connections with optional CM20 or PG 13.5 connections available. These connections 
should be made in accordance with national, local, and plant electrical codes. Unused ports 
should be sealed with metal plugs. Proper electrical installation is necessary to prevent 
errors due to electrical noise and interference. Separate conduits are not necessary for the 
coil drive and electrode cables, but a dedicated conduit line between each transmitter and 
sensor is required. Shielded cable must be used for best results in electrically noisy 
environments. When preparing all wire connections, remove only the insulation required to 
fit the wire completely under the terminal connection. Removal of excessive insulation may 
result in an unwanted electrical short to the transmitter housing or other wire connections.
For flanged and sanitary sensors installed into an application requiring IP68 protection, 
sealed cable glands, conduit, and conduit plugs that meet IP68 ratings are required.

Conduit Cables
Run the appropriate size cable through the conduit connections in your magnetic flowmeter 
system. Run the power cable from the power source to the transmitter. Run the coil drive 
and electrode cables between the sensor and transmitter. Prepare the ends of the coil drive 
and electrode cables as shown in Figure 14. Limit the unshielded wire length to 1-inch on 
both the electrode and coil drive cables. Excessive lead length or failure to connect cable 
shields can create electrical noise resulting in unstable meter readings.

• Installed signal wiring should not be run together and should not be in the same cable 
tray as AC or DC power wiring.

• Device must be properly grounded or earthed according to local electric codes.
• Rosemount combination cable model number 08712-0752-0001 (ft) or 

08712-0752-0003 (m) is required to be used to meet EMC requirements.

Powering the Transmitter
This wiring section covers supplying power to the transmitter, the connections between the 
sensor and the transmitter, and the 4-20 mA loop.
Connect power to the transmitter according to national, local, and plant electrical 
requirements. For ac power applications, connect ac Neutral to terminal N and connect ac 
Line to terminal L1. For dc power applications, properly connect the positive and negative 
terminals. Units powered by 12-42 V dc power supply may draw up to 1 amp of current. In 
addition, follow the supply wire and disconnect requirements on the next page.
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Supply Wire Requirements
Use 12 to 18 AWG wire rated for the proper temperature of the application. For connections 
in ambient temperatures above 140 °F (60 °C), use a wire rated for 176 °F (80 °C). For 
ambients greater than 176 °F (80 °C), use a wire rated for 230 °F (110 °C). For DC powered 
transmitters with extended power cable lengths, verify that there is a minimum of 12 V DC at 
the terminals of the transmitter.
Disconnects
Connect the device through an external disconnect or circuit breaker. Clearly label the 
disconnect or circuit breaker and locate it near the transmitter and per local electrical codes.

Installation Category
The installation category for the 8712 is (Overvoltage) Category II.

Overcurrent Protection
The Rosemount 8712 Flowmeter Transmitter requires overcurrent protection of the supply 
lines. Maximum ratings of overcurrent devices are as follows:

Connect 4–20 mA Loop External Power Source
The 4–20 mA output loop signal may be powered internally or externally. The default 
position of the internal/external analog power switch is in the internal position. The 
user-selectable power supply switch is located on the electronics board.
Internal
The 4–20 mA analog power loop may be powered from the transmitter itself. Resistance in 
the loop must be 600 ohms or less. If a HART Field Communicator or control system will be 
used, it must be connected across a minimum of 250 ohms resistance in the loop.

Figure 13.  Power Supply Current

Table 6.  Overcurrent Ratings
Power System Fuse Rating Manufacturer
90-220 V AC 250 V; 2 Amp, Quick Acting Bussman AGCI or Equivalent

42 V DC 50 V, 3 Amp, Quick Acting Bussman AGCI or Equivalent
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External
HART multidrop installations require a 10–30 V DC external analog power source. If a HART 
Field Communicator or control system is to be used, it must be connected across a 
minimum of 250 ohms resistance in the loop.
To connect external power to the 4–20 mA loop, connect -DC to Terminal 8 and +DC to 
Terminal 7.
NOTE
To connect any of the other output options (pulse output and/or digital input/output), consult 
the comprehensive product manual.

Transmitter to Sensor Wiring
A single dedicated conduit run for the coil drive and electrode cables is needed between a 
sensor and a remote transmitter. Bundled cables in a single conduit are likely to create 
interference and noise problems in your system. Use one set of cables per conduit run.

Figure 14.  Cable Preparation Detail

Cable Shield

1.00
(26)

NOTE
Dimensions are in inches (millimeters).

ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 1308 of 2338



Quick Installation Guide
00825-0100-4664, Rev AA

March 2009Rosemount 8712 / 8700 Series

20

Figure 15.  Conduit Preparation

Remote transmitter installations require equal lengths of signal and coil drive cables. 
Lengths from 5 to 1,000 feet (1.5 to 300 meters) may be specified, and will be shipped with 
the sensor.
When connecting the remote cables, be sure to connect the signal cables (20 AWG) to 
terminals 17, 18 and 19. The coil drive cable (14 AWG) should be used to connect terminals 
1, 2 and ground. Table 8 below shows the required wiring connections. Figure 16 shows the 
terminal block connections at the sensor and transmitter.

Table 8.  Remote Wiring Connections Using Individual Coil and Signal Cable

Correct Incorrect

Table 7.  Cable Requirements
Description Length Part Number
Signal Cable (20 AWG) Belden 8762, Alpha 
2411 equivalent

ft
m

08712-0061-0001
08712-0061-0003

Coil Drive Cable (14 AWG) Belden 8720, 
Alpha 2442 equivalent

ft
m

08712-0060-0001
08712-0060-0013

Combination Signal and Coil Drive Cable (18 
AWG)(1)

(1) For remote mount installations, combination signal and coil drive cable should be limited to less than 
330 ft. (100 m)

ft
m

08712-0752-0001
08712-0752-0003

Transmitter Terminal Sensor Terminal Wire Gauge Wire Color
1 1 14 White
2 2 14 Black
Ground Ground 14 Shield
17 17 20 Shield 
18 18 20 Black
19 19 20 White

Coil Drive 
and
Electrode 
CablesPower Power

OutputsOutputs

Coil Drive 
and
Electrode 
CablesPower

Outputs

Power

Outputs
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Sensor to Remote Mount Transmitter Connections

Table 9.  Length of Annealed Copper (cu) Wires

Table 10.  Length of Hand-drawn Copper (cu) Wires

Figure 16.  Remote Mount Wiring Diagram

Types of Power 
Supply Wires

Maximum Length of the Wire for Each Corresponding Power 
Supply Source

Wire 
Gauge

Annealed Cu 
milliohms/ft 

(milliohms/m)

42 V Supply
ft (m)

30 V Supply
ft (m)

20 V Supply
ft (m)

12.5 V Supply 
ft (m)

20 0.01015
(0.033292)

1478
(451)

887
(270)

394
(120)

25
(8)

18 0.006385
(0.020943)

2349
(716)

1410
(430)

626
(191)

39
(12)

16 0.004016
(0.013172)

3735
(1139)

2241
(683)

996
(304)

62
(19)

14 0.002525
(0.008282)

5941
(1811)

3564
(1087)

1584
(483)

99
(30)

12 0.001588
(0.005209)

9446
(2880)

5668
(1728)

2519
(768)

157
(48)

10 0.000999
(0.003277)

15015
(4578)

9009
(2747)

4004
(1221)

250
(76)

Types of Power 
Supply Wires

Maximum Length of the Wire for Each Corresponding Power 
Supply Source

Wire 
Gauge

Annealed Cu 
milliohms/ft 

(milliohms/m)

42 V Supply
ft (m)

30 V Supply 
ft (m)

20 V Supply 
ft (m)

12.5 V Supply 
ft (m)

18 0.00664
(0.021779)

2259
(689)

1355
(413)

602
(184)

38
(11)

16 0.004176
(0.013697)

3592
(1095)

2155
(657)

958
(292)

60
(18)

14 0.002626
(0.008613)

5712
(1741)

3427
(1045)

1523
(464)

95
(29)

12 0.001652
(0.005419)

9080
(2768)

5448
(1661)

2421
(738)

151
(46)

10 0.01039
(0.003408)

14437
(4402)

8662
(2641)

3850
(1174)

241
(73)
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Step 7: Basic Configuration
Once the magnetic flowmeter is installed and power has been supplied, the transmitter must 
be configured through the basic setup. These parameters can be configured through either 
a local operator interface or a HART communication device. A table of all the parameters 
are on page 23. Descriptions of the more advanced functions are included in the 
comprehensive product manual.

Basic Setup
Tag
Tag is the quickest and shortest way of identifying and distinguishing between transmitters. 
Transmitters can be tagged according to the requirements of your application. The tag may 
be up to eight characters long.

Flow Rate Units
The flow rate units variable specifies the format in which the flow rate will be displayed. Units 
should be selected to meet your particular metering needs.

Line Size
The line size (sensor size) must be set to match the actual sensor connected to the 
transmitter. The size must be specified in inches.

URV (Upper Range Value)
The upper range value (URV) sets the 20 mA point for the analog output. This value is 
typically set to full-scale flow. The units that appear will be the same as those selected under 
the units parameter. The URV may be set between –42 ft/s to 42 ft/s (–12 m/s to 12 m/s). 
There must be at least 1 ft/s (0.3 m/s) span between the URV and LRV.

LRV (Lower Range Value)
The lower range value (LRV) sets the 4 mA point for the analog output. This value is 
typically set to zero flow. The units that appear will be the same as those selected under the 
units parameter. The LRV may be set between –42 ft/s to 42 ft/s (–12 m/s to 12 m/s). There 
must be at least 1 ft/s (0.3 m/s) span between the URV and LRV.

Calibration Number
The sensor calibration number is a 16-digit number used to identify sensors calibrated at the 
Rosemount factory.
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Table 11.  Handheld Fast Keys (HART Handheld Communicator) and LOI Keys

Local Operator Interface
The optional Local Operator Interface (LOI) provides an operator communications center for 
the 8712E. By using the LOI, the operator can access any transmitter function for changing 
configuration parameter settings, checking totalized values, or other functions. The LOI is 
integral to the transmitter housing.

Function HART Fast Keys
Process Variables (PV) 1,1
Primary Variable Value 1,1,1
Primary Variable % 1,1,2
PV Loop Current 1,1,3
Totalizer Set-Up 1,1,4
Totalizer Units 1,1,4,1
Gross Total 1,1,4,2
Net Total 1,1,4,3
Reverse Total 1,1,4,4
Start Totalizer 1,1,4,5
Stop Totalizer 1,1,4,6
Reset Totalizer 1,1,4,7
Pulse Output 1,1,5

Basic Setup 1,3
Tag 1,3,1
Flow Units 1,3,2
PV Units 1,3,2,1
Special Units 1,3,2,2
Volume Unit 1,3,2,2,1
Base Volume Unit 1,3,2,2,2
Conversion Number 1,3,2,2,3
Base Time Unit 1,3,2,2,4
Flow Rate Unit 1,3,2,2,5
Line Size 1,3,3
PV URV 1,3,4
PV LRV 1,3,5
Calibration Number 1,3,6
PV Damping 1,3,7

Review 1,5
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Approved Manufacturing Locations
Rosemount Inc. — Eden Prairie, Minnesota, USA
Fisher-Rosemount Technologias de Flujo, S.A. de C.V. — Chihuahua Mexico
Emerson Process Management Flow — Ede, The Netherlands
Asia Flow Technology Center — Nanjing, China

European Directive Information
The EC declaration of conformity can be found on page 31. The most recent revision can be found 
at www.rosemount.com. 
Type n protection type in accordance with EN 50021, EN 60079-15

• Closing of entries in the device must be carried out using the appropriate EExe or EExn 
metal cable gland and metal blanking plug or any appropriate ATEX approved cable 
gland and blanking plug with IP66 rating certified by an EU approved certification body.

CE Marking
Complies with EN 61326-1 : 2006

C-Tick Marking

Hazardous Locations Certifications
North American Certifications

FM Approvals
N0 Non-incendive for Class I, Division 2, Groups A, B, C, and D non-flammable fluids (T4 

at 40 °C), and Dust-ignition proof Class II/III, Division 1, Groups E, F, and G (T4 at 40 
°C) Hazardous locations; Enclosure Type 4X

N5 Non-incendive for Class I, Division 2, Groups A, B, C, and D flammable fluids (T4 at 40 
°C), and Dust-ignition proof Class II/III, Division 1, Groups E, F, and G (T4 at 40 °C) 
Hazardous locations; Enclosure Type 4X
Requires sensors with N5 Approval

Canadian Standards Association (CSA)
N0 Non-incendive for Class I, Division 2, Groups A, B, C, and D non-flammable fluids (T4 

at 40 °C), and Dust-ignition proof Class II/III, Division 1, Groups E, F, and G (T4 at 40 
°C) Hazardous locations; Enclosure Type 4X
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European Certifications
N1 ATEX Type n

ATEX Certificate No: BASEEFA 05ATEX0170X
EEx nA nL IIC T4 (Ta = -40 °C to + 60 °C)
Vmax = 42 V DC

 0575

Special Conditions for Safe Use (x)
The apparatus is not capable of withstanding the 500V insulation test required by 
Clause 8.1of EN 60079-15: 2003. This must be taken into account when installing the 
apparatus.

International Certifications

IECEx
N7 IECEx Type n

Certificate No: IECEx BAS 07.0036X
Ex nA nL IIC T4 (Ta = -40 °C to + 60 °C)
Vmax = 42 V DC

Special Conditions for Safe Use (x)
The apparatus is not capable of withstanding the 500V insulation test required by 
Clause 6.8.1of IEC 60079-15: 2005. This must be taken into account when installing 
the apparatus.
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Sensor Approval Information

North American Certifications

Factory Mutual (FM)
N0 Non-incendive for Class I, Division 2, Groups A, B, C, and D non-flammable fluids 

(8705/8711 T5 at 60 °C; 8707 T3C at 60 °C), and Dust-ignition proof Class II/III, 
Division 1, Groups E, F, and G (8705/8711 T6 at 60 °C; 8707 T3C at 60 °C) Hazardous 
locations; Enclosure Type 4X

N0 8721 Hygienic Sensor
Factory Mutual (FM) Ordinary Location; 
CE Marking; 3-A Symbol Authorization #1222;
EHEDG Type EL

N5 Non-incendive for Class I, Division 2, Groups A, B, C, and D; with intrinsically safe 
electrodes for use on flammable fluids (8705/8711 T5 at 60 °C; 8707 T3C at 60 °C), 
and Dust-ignition proof Class II/III, Division 1, Groups E, F, and G (8705/8711 T6 at 60 
°C; 8707 T3C at 60 °C) Hazardous locations; Enclosure Type 4X

E5 Explosion proof for Class I, Division 1, Groups C and D (8705/8711 T6 at 60 °C), and 
Dust-ignition proof Class II/III, Division 1, Groups E, F, and G (8705/8711 T6 at 60 °C), 
and non-incendive for Class I, Division 2, Groups A, B, C, and D flammable fluids 
(8705/8711 T5 at 60 °C) Hazardous locations; Enclosure Type 4X

Canadian Standards Association (CSA)
N0 Non-incendive for Class I, Division 2, Groups A, B, C, and D non-flammable fluids 

(8705/8711 T5 at 60 °C; 8707 T3C at 60 °C), and Dust-ignition proof Class II/III, 
Division 1, Groups E, F, and G (8705/8711 T6 at 60 °C; 8707 T3C at 60 °C) Hazardous 
locations; Enclosure Type 4X

N0 8721 Hygienic Sensor
Canadian Standards Association (CSA) Ordinary Location; 
CE Marking; 3-A Symbol Authorization #1222;
EHEDG Type EL

Approval 
Codes

Rosemount 8705 Sensor Rosemount 8707 Sensor Rosemount 8711 Sensor
Rosemount 8721

Sensors
For

Non-flammable 
Fluids

For
Flammable 

Fluids

For
Non-flammable 

Fluids

For
Flammable 

Fluids

For
Non-flammable 

Fluids

For
Flammable 

Fluids

For
Non-flammable 

Fluids
NA • •
N0 • • •
ND • • • •
N1 • • • •
N5 • • • • • •
N7 • • • •
ND • • • •
NF • • • •
E1 • • • •

E5(1)

(1) Available in line sizes up to 8 in. (200 mm) only.

• • • •
KD(2)

(2) Refer to Table 13 on page 28 for relation between ambient temperature, process temperature, and 
temperature class.

• • • •
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European Certifications
ND ATEX Dust Certificate No.: KEMA 06ATEX0006

 II 1D max. ΔT = 40 K IP66 
Amb. Temp. Limits: (-20 °C = Ta = +65 °C)

 0575

Installation Instructions
The cable and conduit entry devices and blanking elements shall be of a certified IP66 
type, suitable for the conditions of use and correctly installed.
At maximum ambient temperatures, or at process temperatures above 60 °C, heat 
resistant cables with a temperature rating of at least 90 °C shall be used.

N1 ATEX Non-Sparking/Non-incendive
Certificate No: KEMA02ATEX1302X 

 II 3G EEx nA [L] IIC T3... T6
Ambient Temperature Limits -20 to 65 °C

SPECIAL CONDITIONS FOR SAFE USE (X):
The relation between ambient temperature, process temperature and temperature 
class is to be taken from Table 12. The electrical data is to be taken from Table 11.

KD ATEX Zone 1 Increased Safety with IS Electrodes
Certificate No. KEMA 03ATEX2052X

 II 1/2G EEx e ia IIC T3... T6 
Ambient Temperature Limits -20 to 60 °C (See Table 13)

 0575
Vmax = 40 V 

Installation Instructions
At ambient temperatures above 50 °C, heat resistant cables with a temperature rating 
of at least 90 °C shall be used.
A fuse with a rating of maximum 0,7 A according to IEC 60127-1 shall be included in 
the coil excitation circuit if the sensors are used with other flow transmitters.
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Table 12.  Electrical Data
Rosemount 8705 and 8711 Sensors
Coil excitation circuit: 40 V DC (pulsed), 0,5 A, 20 W maximum
Electrode circuit: in type of explosion protection intrinsic safety EEx ia IIC, Ui = 5 V, li = 0.2 mA, 

Pi = 1 mW, Um = 250 V

Table 13.  Relation between ambient temperature, process temperature, and temperature class(1)

(1) This table is applicable for KD approval codes only.

Meter Size (Inches) Maximum Ambient Temperature
Maximum Process 

Temperature
Temperature 

Class

1/2 115°F (65°C) 239°F (115°C) T3

1 149°F (65°C) 248°F (120°C) T3
1 95°F (35°C) 95°F (35°C) T4

11/2 149°F (65°C) 257°F (125°C) T3

11/2 122°F (50°C) 148°F (60°C) T4

2 149°F (65°C) 257°F (125°C) T3
2 149°F (65°C) 167°F (75°C) T4
2 104°F (40°C) 104°F (40°C) T5

3 - 36 149°F (65°C) 266°F (130°C) T3
3 - 36 149°F (65°C) 194°F (90°C) T4
3 - 36 131°F (55°C) 131°F (55°C) T5
3 - 36 104°F (40°C) 104°F (40°C) T6

6 115°F (65°C) 275°F(135°C) T3
6 115°F (65°C) 230°F (110°C) T4
6 115°F (65°C) 167°F (75°C) T5
6 140°F (60°C) 140°F (60°C) T6

8-60 115°F (65°C) 284°F (140°C) T3
8-60 115°F (65°C) 239°F (115°C) T4
8-60 115°F (65°C) 176°F (80°C) T5
8-60 115°F (65°C) 156°F (69°C) T6
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Table 14.  Relation between the maximum ambient temperature, the maximum process temperature, and 
the temperature class(1)

Maximum Ambient 
Temperature

Maximum process temperature °F (°C) per temperature class
T3 T4 T5 T6

0.5 in. sensor size
149°F (65°C) 297°F (147°C) 138°F (59°C) 54°F (12°C) 18°F (-8°C)
140°F (60°C) 309°F (154°C) 151°F (66°C) 66°F (19°C) 28°F (-2°C)
131°F (55°C) 322°F (161°C) 163°F (73°C) 79°F (26°C) 41°F (5°C)
122°F (50°C) 334°F (168°C) 176°F (80°C) 90°F (32°C) 54°F (12°C)
113°F (45°C) 347°F (175°C) 189°F (87°C) 102°F (39°C) 66°F (19°C)
104°F (40°C) 351°F (177°C) 199°F (93°C) 115°F (46°C) 79°F (26°C)
95°F (35°C) 351°F (177°C) 212°F (100°C) 127°F (53°C) 90°F (32°C)
86°F (30°C) 351°F (177°C) 225°F (107°C) 138°F (59°C) 102°F (39°C)
77°F (25°C) 351°F (177°C) 237°F (114°C) 151°F (66°C) 115°F (46°C)
68°F (20°C) 351°F (177°C) 248°F (120°C) 163°F (73°C) 127°F (53°C)

1.0 in. sensor size
149°F (65°C) 318°F (159°C) 158°F (70°C) 72°F (22°C) 34°F (1°C)
140°F (60°C) 331°F (166°C) 171°F (77°C) 84°F (29°C) 46°F (8°C)
131°F (55°C) 343°F (173°C) 183°F (84°C) 97°F (36°C) 59°F (15°C)
122°F (50°C) 351°F (177°C) 196°F (91°C) 109°F (43°C) 72°F (22°C)
113°F (45°C) 351°F (177°C) 207°F (97°C) 122°F (50°C) 84°F (29°C)
104°F (40°C) 351°F (177°C) 219°F (104°C) 135°F (57°C) 97°F (36°C)
95°F (35°C) 351°F (177°C) 232°F (111°C) 145°F (63°C) 109°F (43°C)
86°F (30°C) 351°F (177°C) 244°F (118°C) 158°F (70°C) 122°F (50°C)
77°F (25°C) 351°F (177°C) 257°F (125°C) 171°F (77°C) 135°F (57°C)

68°F (20°C) 351°F (177°C) 270°F (132°C) 183°F (84°C) 145°F (63°C)
1.5 in. sensor size

149°F (65°C) 297°F (147°C) 160°F (71°C) 88°F (31°C) 55°F (13°C)
140°F (60°C) 307°F (153°C) 171°F (77°C) 97°F (36°C) 66°F (19°C)
131°F (55°C) 318°F (159°C) 181°F (83°C) 108°F (42°C) 77°F (25°C)
122°F (50°C) 329°F (165°C) 192°F (89°C) 118°F (48°C) 88°F (31°C)
113°F (45°C) 340°F (171°C) 203°F (95°C) 129°F (54°C) 97°F (36°C)
104°F (40°C) 351°F (177°C) 214°F (101°C) 140°F (60°C) 108°F (42°C)
95°F (35°C) 351°F (177°C) 223°F (106°C) 151°F (66°C) 118°F (48°C)
86°F (30°C) 351°F (177°C) 234°F (112°C) 160°F (71°C) 129°F (54°C)
77°F (25°C) 351°F (177°C) 244°F (118°C) 171°F (77°C) 140°F (60°C)
68°F (20°C) 351°F (177°C) 255°F (124°C) 181°F (83°C) 151°F (66°C)

Continued on Next Page
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2.0 in. sensor size
149°F (65°C) 289°F (143°C) 163°F (73°C) 95°F (35°C) 66°F (19°C)
140°F (60°C) 300°F (149°C) 172°F 78(°C) 104°F (40°C) 75°F (24°C)
131°F (55°C) 309°F (154°C) 183°F (84°C) 115°F (46°C) 84°F (29°C)
122°F (50°C) 318°F (159°C) 192°F (89°C) 124°F (51°C) 95°F (35°C)
113°F (45°C) 329°F (165°C) 201°F (94°C) 135°F (57°C) 104°F (40°C)
104°F (40°C) 338°F (170°C) 212°F (100°C) 144°F (62°C) 115°F (46°C)
95°F (35°C) 349°F (176°C) 221°F (105°C) 153°F (67°C) 124°F (51°C)
86°F (30°C) 351°F (177°C) 232°F (111°C) 163°F (73°C) 135°F (57°C)
77°F (25°C) 351°F (177°C) 241°F (116°C) 172°F (78°C) 144°F (62°C)
68°F (20°C) 351°F (177°C) 252°F (122°C) 183°F (84°C) 153°F (67°C)

3 to 60 in. sensor size
149°F (65°C) 351°F (177°C) 210°F (99°C) 117°F (47°C) 75°F (24°C)
140°F (60°C) 351°F (177°C) 223°F (106°C) 129°F (54°C) 90°F (32°C)
131°F (55°C) 351°F (177°C) 237°F (114°C) 144°F (62°C) 102°F (39°C)
122°F (50°C) 351°F (177°C) 250°F (121°C) 156°F (69°C) 117°F (47°C)
113°F (45°C) 351°F (177°C) 264°F (129°C) 171°F (77°C) 129°F (54°C)
104°F (40°C) 351°F (177°C) 266°F (130°C) 183°F (84°C) 144°F (62°C)
95°F (35°C) 351°F (177°C) 266°F (130°C) 198°F (92°C) 156°F (69°C)
86°F (30°C) 351°F (177°C) 266°F (130°C) 203°F (95°C) 171°F (77°C)
77°F (25°C) 351°F (177°C) 266°F (130°C) 203°F (95°C) 176°F (80°C)
68°F (20°C) 351°F (177°C) 266°F (130°C) 203°F (95°C) 176°F (80°C)

(1) This table is applicable for N1 option codes only.

Table 14.  Relation between the maximum ambient temperature, the maximum process temperature, and 
the temperature class(1)

Maximum Ambient 
Temperature

Maximum process temperature °F (°C) per temperature class
T3 T4 T5 T6
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Declaration of Conformity
 
 
 
 
 
 
 
 

EC Declaration of Conformity 
No:  RMD 1031 Rev. E 

FILE ID:  8712 CE Marking Page 1 of 2 8712_RMD1031E.DOC 

We, 
 

Rosemount Inc. 
12001 Technology Drive 
Eden Prairie, MN 55344-3695 
USA 

 
declare under our sole responsibility that the product(s), 
 

Model 8712D and Model 8712E Magnetic Flowmeter 
Transmitters 

 
manufactured by,  
 

Rosemount Inc.   
12001 Technology Drive and 8200 Market Boulevard 
Eden Prairie, MN 55344-3695  Chanhassen, MN 55317-9687 
USA  USA 

 
to which this declaration relates, is in conformity with the provisions of the European 
Community Directives, including the latest amendments, as shown in the attached schedule.   
 
Assumption of conformity is based on the application of the harmonized standards and, when 
applicable or required, a European Community notified body certification, as shown in the 
attached schedule. 
 
 

 
 
 
 

 
 

  
 
 
 
 

Mark Fleigle February 09, 2009 

Vice President Technology and New Products 

(date of issue) (name - printed) 

(function name - printed) 

(signature) 
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Schedule 
EC Declaration of Conformity RMD 1031  Rev. E 

 

FILE ID:  8712 CE Marking Page 2 of 2 8712_RMD1031E.DOC 

LVD Directive (2006/95/EC) 
 

All Models  
EN 61010-1: 2001 

  
 
EMC Directive (2004/108/EC) 

 
All Models  

EN 61326-1: 2006 
 

 
 

ATEX Directive (94/9/EC) 
 

Model 8712D with Power Supply Option “03” and option code “N1”  
Model 8712E with Power Supply Option “2” and option code “N1” 
 

Baseefa05ATEX0170X – Type n Certificate 
Equipment Group II, Category 3 G (EEx nA nL IIC T4) 
EN 60079-15: 2003 

 
 
 
 

ATEX Notified Bodies for EC Type Examination Certificate 
 Baseefa [Notified Body Number: 1180] 

  Rockhead Business Park, Staden Lane  
Buxton, Derbyshire SK17 9RZ 

 United Kingdom 
 
ATEX Notified Body for Quality Assurance 

Det Norske Veritas (DNV) [Notified Body Number: 0575] 
   Veritasveien 1, N-1322 

  Hovik, Norway  
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Product Manual

Model 8712C/U/H
Magnetic Flowmeter
Transmitters

Rosemount, the Rosemount logotype, and SMART FAMILY are registered trademarks of Rosemount Inc.
PlantWeb is a trademark of the Fisher-Rosemount group of companies.
HART is a registered trademark of the HART Communication Foundation.
Hastelloy is a registered trademark of Haynes International.
Teflon and Tefzel are registered trademarks of E.I. du Pont de Nemours & Co.
Ryton is a registered trademark of Phillips Petroleum Co.

Cover Photo: 8712-006AB

Read this manual before working with the product. For personal and system
safety, and for optimum product performance, make sure you thoroughly
understand the contents before installing, using, or maintaining this product.

Within the United States, Rosemount Inc. has two toll-free assistance numbers.

Customer Central:
Technical support, quoting, and order-related questions
1-800-999-9307 (7:00 a.m. to 7:00 p.m. CST)

North American Response Center:
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Section

1-1

1 Introduction

MANUAL SCOPE The Series 8700 Magnetic Flowmeter System combines a Rosemount 
magnetic flowmeter flowtube and Rosemount magnetic flowmeter 
transmitter. This manual covers the Model 8712C/U/H Magnetic 
Flowmeter Transmitter. For specific magnetic flowtube information, 
refer to the Series 8700 Magnetic Flowmeter Flowtubes manual 
(document number 00809-0100-4727).

Section 1: Introduction
• scope of the manual

• brief system and operation description

Section 2: Installation
• step by step instructions for installation and start-up

Section 3: Local Operator Interface
• Local Operator Interface (LOI) 

• configuration information for the Model 8712C/U/H

Section 4: Device Software Functions
• basic software configuration functions 

• special configuration modes

Section 5: Troubleshooting
• troubleshooting tables

• software test procedures

• hardware procedures for diagnosing and repairing problems

Appendix A: HART® Communicator
• operational features of the HART Communicator

• menu tree

• Fast Key Sequence table

• diagnostic messages

Appendix B: Wiring Diagrams
• specific wiring diagrams for the connecting of the 

Model 8712C/U/H to most flowtubes currently available

• generic wiring diagram

Attempting to install and operate the Model 8705, Model 8707 High-Signal, or
Model 8711 Magnetic Flowmeter Flowtubes with the Model 8712, Model 8732, or
Model 8742 Magnetic Flowmeter Transmitter without reviewing the instructions
contained in this manual could result in personal injury or equipment damage.
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Model 8712C/U/H Magnetic Flowmeter Transmitters

1-2

SYSTEM DESCRIPTION A Rosemount Series 8700 Magnetic Flowmeter System measures 
volumetric flow rate by detecting the velocity of a conductive liquid that 
passes through a magnetic field. The system consists of two major 
assemblies: the Model 8705, the Model 8707 High-Signal, or 
Model 8711 Magnetic Flowmeter Flowtube combined with a magnetic 
flowmeter transmitter.

The flowtube is installed in-line with process piping, either vertically or 
horizontally. Coils located on opposite sides of the flowtube create the 
necessary magnetic field. A conductive liquid moving through the 
magnetic field generates a voltage that is detected by two electrodes.

The transmitter drives the coils to generate the magnetic field and 
electronically conditions the voltage detected by the electrodes. The 
transmitter than produces analog and frequency output signals 
proportional to the liquid velocity.
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2 Installation

INTRODUCTION This section covers the installation procedures for the 
Model 8712C/U/H Magnetic Flowmeter Transmitter. See the flowtube 
manual (document number 00809-0100-4727) for specific flowtube 
installation procedures.

SAFETY MESSAGES This symbol is used throughout this manual to indicate that special 
attention to warning information is required.

Instructions and procedures in this section may require special 
precautions to ensure the safety of the personnel performing the 
operations. Please refer to the following safety messages before 
performing any operation in this section.

TRANSMITTER SYMBOLS Caution symbol — check product documentation for details

Protective conductor (grounding) terminal

Failure to follow these installation guidelines could result in death or serious injury:

Installation and servicing instructions are for use by qualified personnel only. Failure to
follow safe installation guidelines or performing any servicing other than that contained
in this manual may result in death or serious injury. Do not perform any servicing other
than that contained in the operating instructions, unless qualified.

Explosions can cause death or serious injury. Verify that the operating
environment of the flowtube and transmitter is consistent with the appropriate FM
or CSA approval.

Do not connect a Model 8712C/U/H to a non-Rosemount flowtube that is located in
an explosive atmosphere.

Failure to comply could result in an electrical spark or an explosion.
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PRE-INSTALLATION Before installing the Model 8712C/U/H Magnetic Flowmeter 
Transmitter, there are several pre-installation steps that should be 
completed to make the installation process easier:

• Identify the options and configurations that apply to 
your application

• Set the hardware switches if necessary

• Consider mechanical, electrical, and environmental requirements

Mechanical Considerations The mounting site for the Model 8712C/U/H transmitter should provide 
enough room for secure mounting, easy access to conduit ports, full 
opening of the transmitter covers, and easy readability of the LOI 
screen (see Figure 2-1). The transmitter should be mounted in an 
upright position.

If the Model 8712C/U/H is mounted separately from the flowtube, it 
is not subject to limitations that might apply to the flowtube. For 
considerations regarding the installation of the flowtube, please 
refer to the flowtube manual (document number 00809-0100-4727).

FIGURE 2-1. Model 8712C/U/H Dimensional Drawing

4.31
(109)LOI Cover

Standard
Cover

LOI Keypad
Cover

3.51
(89)

9.01
(229)

11.15
(283)

2.81
(71)

3.11
(79)

12.02
(305)

0.44
(11)

17.70 (450)

11.37
(289)

Ground Lug

¾–14 NPT
Conduit

Connection
(3 places)

With LOI Cover With Standard
Cover

NOTE
Dimensions are in
inches (millimeters).

87
12

-1
2A

01
A

,8
71

2B
01

A
,8

71
2C

01
A

,8
71

2D
01

A

2.96
(75)

ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 1333 of 2338



2-3

Installation

Environmental
Considerations

To ensure maximum transmitter life, avoid excessive heat and 
vibration. Typical problem areas:

• high-vibration lines with integrally mounted transmitters
• warm-climate installations in direct sunlight

• outdoor installations in cold climates. 

Remote-mounted transmitters may be installed in the control room to 
protect the electronics from the harsh environment and provides easy 
access for configuration or service.

Both remotely and integrally mounted Model 8712C/U/H transmitters 
require external power and there must be access to a suitable power 
source. See Transmitter Input Power on page 2-7.

INSTALLATION
PROCEDURES

Model 8712C/U/H installation includes both detailed mechanical and 
electrical installation procedures. Before undertaking the installation 
instructions outlined below, review the application and related 
considerations and requirements. When you understand the system 
requirements, proceed with installation.

Mount the Transmitter At a remote site the transmitter may be mounted on a pipe up to two 
inches in diameter or against a flat surface. Mounting hardware is 
included with remote-mounted transmitters. 

Pipe Mounting
To mount the transmitter on a pipe: 

1. Attach the mounting plate to the pipe using the 
mounting hardware.

2. Attach the Model 8712C/U/H to the mounting plate using the 
mounting screws.

Surface Mounting
To surface mount the transmitter:

1. Attach the Model 8712C/U/H to the mounting location using the 
mounting screws.

Identify Options and
Configurations

The standard application of the Model 8712C/U/H includes a 4–20 mA 
output and control of the flowtube coils. Other applications may require 
one or more of the following configurations or options:

• Multidrop Communications

• PZR (Positive Zero Return)

• Ultrasonic Control

• Auxiliary Output

• Pulse Output

Additional options may apply. Be sure to identify those options and 
configurations that apply to your situation, and keep a list of them 
nearby for consideration during the installation and configuration 
procedures.

See Safety Messages on page 2-1 for complete warning information.
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Hardware
Jumpers/Switches

The Model 8712C/U/H electronics board is equipped with 
three user-selectable hardware switches (see Figure 2-2). These 
switches set the Failure Alarm Mode, Internal/External Analog Power, 
and Transmitter Security.

Definitions of these switches and their functions are provided below. If 
you determine that the settings must be changed, see below.

Failure Alarm Mode If the Model 8712C/U/H experiences a catastrophic failure in the 
electronics, the current output can be driven high (23.25 mA) or low 
(3.75 mA). The switch is set in the HIGH (23.25 mA) position when it is 
shipped from the factory.

Internal/External Analog Power The Model 8712C/U/H 4–20 mA loop may be powered internally 
or by an external power supply. The internal/external power supply 
jumper determines the source of the 4–20 mA loop power. 
Transmitters are shipped from the factory with the jumper set 
in the INTERNAL position. 

The external power option is required for multidrop communications 
applications. A 10–30 V dc external supply is required and the jumper 
must be reset. For further information on 4–20 mA external power, see 
Connect 4–20 mA Loop External Power Source on page 2-10.

Transmitter Security There is a jumper on the Model 8712C/U/H that allows the user to lock 
out any configuration changes attempted on the transmitter. No 
changes to the configuration are allowed when the jumper is in the ON 
position. The flow rate indication and totalizer functions remain active 
at all times.

With the jumper in the ON position, you may still access and review 
any of the operating parameters and scroll through the available 
choices, but no actual data changes are allowed. Transmitter security is 
set in the OFF position when shipped from factory.

Hardware
Switch

Standard Configuration 
(as shipped from factory)

Failure Alarm Mode: HIGH

Internal/External
Analog Power: INTERNAL

Transmitter Security: OFF
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Changing Hardware
Switch Settings

In most cases, it is not necessary to change the setting of the hardware 
switches. If you need to change the switch settings, complete the steps 
outlined below:

NOTE
The hardware switches are located on the solder side of the electronics 
board and changing their settings requires opening the electronics 
housing. If possible, carry out these procedures away from the plant 
environment in order to protect the electronics.

1. Disconnect power to the transmitter.

2. Loosen the housing door screw and open the housing door.

3. Identify the location of each switch or jumper (see Figure 2-2).

4. Switches: Change the setting of the desired switches with a 
small screwdriver.
Jumpers: Pull the jumper off of its current setting and connect to 
the desired setting.

5. Close the housing door and tighten the housing door screw.

FIGURE 2-2. Model 8712C/U/H Electronics Board and Hardware Switches/Jumpers

Electrical Considerations Before making any electrical connections to the Model 8712C/U/H, 
consider the following standards and be sure to have the proper power 
supply, conduit, and other accessories. 

Failure
Alarm Mode

Internal/External
Analog Power

Transmitter
Security

87
12

-0
13

A
B
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Conduit Connections Both the flowtube and transmitter junction boxes have ports for 
¾–inch NPT conduit connections. If some of these ports are not being 
used, conduit seals will need to be installed. In some cases, conduits 
may also require drainage if there is a possibility of moisture build-up 
in the line.

A dedicated conduit line is required for the coil drive and electrode 
cables that connect the flowtube to the transmitter (see Figure 2-4 on 
page 2-7). Separate conduits are not necessary for the two cables, but a 
dedicated conduit line between each transmitter and flowtube is 
required. Instructions for installation of the conduit begin on page 2-6.

Conduit Installation If ¾-inch NPT conduit is not installed between the flowtube and 
transmitter, install the conduit. 

NOTE
A dedicated conduit line is required between each transmitter and 
flowtube. See page 2-7 for further information on conduit layout 
and design.

1. Install the conduit for operating options used in your application.

2. Connect the ¾-inch NPT conduit to the transmitter and to the 
flowtube in accordance with local or plant electrical codes. 

3. Seal unused ports to prevent moisture or other contamination 
from entering the junction box.

NOTE
Do not overtighten metal plugs used to seal wiring compartment ports; 
overtightening can damage the housing.

Conduit Cables Run the appropriate size cable through the conduit connections in your 
magnetic flowmeter system. 

1. Run the power cable from the power source to the transmitter.

2. Run the coil drive and electrode cables between the flowmeter 
and transmitter.

3. Run any additional cables required for your application and the 
applicable options.

Prepare the ends of the coil drive and electrode cables as shown in 
Figure 2-3. Limit the unshielded wire length to 1-inch on both the 
electrode and coil drive cables.

NOTE
Excessive lead length can cause unwanted transmitter noise.
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FIGURE 2-3. Cable Preparation

FIGURE 2-4. Conduit Preparation

Conduit Cables Cables to be used in the conduit for coil drive and electrode connections 
must meet the standards shown in Table 2-1.

TABLE 2-1. Recommended Cable Specifications
Transmitter Input Power 

1.0
(25)

NOTE
Dimensions are in
inches (millimeters). 87

12
-0

04
1A

Cable Shield

Coil Drive and
Electrode Cables

Coil Drive and
Electrode CablesPower

Outputs

Power

Outputs

Incorrect Correct

Power

Outputs

Power

Outputs

87
05

-0
00

0A
01

A,
00

00
A

01
B

Description Rosemount Part Number

Signal Cable (20 AWG)
Belden 8762, Alpha 2411 equivalent

08712-0061-0001

Coll Drive Cable (14 AWG)
Belden 8720, Alpha 2442 equivalent

08712-0060-0001

Combination Signal and Coil
Drive Cable (18 AWG)(1)

Belden 9368 equivalent

(1) Combination signal and coil drive cable is not recommended for
high-signal magmeter system. For remote mount installations,
combination signal and coil drive cable should be limited to less
than 100 ft (30 m).

08712-0750-0001
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Transmitter Input Power The Model 8712C/U/H transmitter is designed to be powered by 10–30 V 
dc, 115 V ac, or 230 V ac. The seventh and eighth digits in the transmitter 
model number designates the appropriate power supply requirement.

Supply Wire Temperature Rating
Use 12 to 18 AWG wire. For connections in ambient temperatures 
exceeding 60 °C (140 °F), use wire rated to at least 90 °C (194 °F).

Disconnects
Connect the device through an external disconnect or circuit breaker. 
Clearly label the disconnect or circuit breaker and locate it near the 
transmitter.

Requirements for 115 V ac or 230 V ac Power Supply
Wire the transmitter according to local electrical requirements for 
115 V ac or 230 V ac. In addition, follow the supply wire and disconnect 
requirements below:

Requirements for 10–30 V dc Power Supply
Units powered with 10–30 V dc may draw up to 2 amps of current. As a 
result, the input power wire must meet certain gauge requirements. 
Table 2-2 and Table 2-3 show the maximum wire length for 
corresponding supply voltages, wire gauges, and wire type. 

Figure 2-5 shows the surge current for each corresponding supply 
voltage. For combinations not shown, you can calculate the maximum 
distance given the surge current, the voltage of the source, and the 
minimum start-up voltage of the transmitter, 10 V dc, using the 
following equation:

Use Table 2-2 and Table 2-3 to determine the maximum wire length 
allowable for your power supply and maximum resistance.

TABLE 2-2. Length of Annealed Copper (Cu) Wires

TABLE 2-3. Length of Hand-drawn Copper (Cu) Wires

MaximumResis cetan SupplyVoltage 10Vdc–
SurgeCurrent

-------------------------------------------------------------------=

Types of
Power Supply Wires Maximum Length of the Wire for Each Corresponding Power Supply Source

Wire Gauge
Annealed Cu
milliohms/ft

(milliohms/m)

30 V Supply
ft (m)

24 V Supply
ft (m)

20 V Supply
ft (m)

14 V Supply
ft (m)

20 10.15 (33.29) 1,230 (375) 625 (191) 365 (111) 115 (35)

18 6.385 (20.94) 1,955 (596) 990 (302) 585 (178) 185 (56)

16 4.016 (13.17) 3,110 (948) 1,580 (482) 930 (283) 295 (90)

14 2.525 (8.28) 4,950 (1,509) 2,515 (767) 1,485 (453) 475 (145)

12 1.588 (5.21) 7,870 (2,399) 3,995 (1,218) 2,360 (719) 755 (230)

10 0.999 (3.28) 12,510 (3,813) 6,355 (1,937) 3,750 (1,143) 1,200 (366)

Types of
Power Supply Wires Maximum Length of the Wire for Each Corresponding Power Supply Source

Wire Gauge
Hand-drawn Cu

milliohms/ft
(milliohms/m)

30 V Supply
ft (m)

24 V Supply
ft (m)

20 V Supply
ft (m)

14 V Supply
ft (m)

18 6.640 (21.78) 1,880 (573) 955 (291) 565 (172) 180 (55)

16 4.176 (13.70) 2,990 (911) 1,520 (463) 895 (273) 285 (87)

14 2.626 (8.61) 4,760 (1,451) 2,415 (736) 1,425 (434) 455 (139)

12 1.652 (5.42) 7,565 (2,306) 3,840 (1,170) 2,270 (692) 725 (221)

10 1.039 (3.41) 12,030 (3,667) 6,110 (1862) 3,605 (1,099) 1,155 (352)
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Installation

FIGURE 2-5. Supply Current versus Input Voltage

OPTIONS,
CONSIDERATIONS, AND
PROCEDURES

If your application of the Model 8712C/U/H includes the use of options 
such as multidrop communications, positive zero return (PZR), 
auxiliary output control, or pulse output, certain requirements may 
apply in addition to those previously listed. Be prepared to meet these 
requirements before attempting to install and operate the 
Model 8712C/U/H.

Connect Transmitter Power To connect power to the transmitter, complete the following steps.

1. Ensure that the power source and connecting cable meet the 
requirements outlined in Transmitter Input Power on page 2-7.

2. Turn off the power source.

3. Open the power terminal cover.

4. Run the power cable through the conduit to the transmitter.

5. Loosen the terminal guard for terminals L1 and N.

6. Connect the power cable leads as follows:

• Connect ac Neutral/dc- to terminal N.

• Connect ac Line/dc+ to terminal L1.

• Connect ac Ground/dc Ground to the ground screw.

FIGURE 2-6. Transmitter
Power Connections
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Connect 4–20 mA Loop
External Power Source

The 4–20 mA output loop provides the process variable output from the 
transmitter. Its signal may be powered internally or externally. The 
default position of the internal/external analog power jumper is in the 
internal position. The user-selectable power supply jumper is located on 
the electronics board.

Internal
The 4–20 mA analog power loop may be powered from the transmitter 
itself. Resistance in the loop must be 1,000 ohms or less. If a HART 
Communicator or control system will be used, it must be connected 
across a minimum of 250 ohms resistance in the loop.

External
HART multidrop installations require a 10–30 V dc external analog 
power source (see Multidrop Communications on page 4-18). If a 
HART Communicator or control system is to be used, it must be 
connected across a minimum of 250 ohms resistance in the loop.
To connect external power to the 4–20 mA loop, complete the 
following steps.

1. Ensure that the power source and connecting cable meet the 
requirements outlined above and in Electrical Considerations 
on page 2-5.

2. Turn off the transmitter and analog power sources.

3. Run the power cable into the transmitter.

4. Connect –dc to Terminal 8.

5. Connect +dc to Terminal 7.

FIGURE 2-7. 4–20 mA Loop Power Connections

–4–20 mA power+4–20 mA power
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Connect Pulse Output
Power Source

The pulse output function provides an optically isolated switch-closure 
frequency output signal that is proportional to the flow through the 
flowtube. The signal is typically used in conjunction with an external 
totalizer or control system. The following requirements apply:

The pulse output option requires an external power source. Complete 
the following steps to connect an external power supply.

1. Ensure that the power source and connecting cable meet the 
requirements outlined above.

2. Turn off the transmitter and pulse output power sources.

3. Run the power cable to the transmitter.

4. Connect –dc to terminal 6.

5. Connect +dc to terminal 5.

Refer to Figure 2-8 and Figure 2-9.

FIGURE 2-8. Electromechanical Totalizer/Counter

 

FIGURE 2-9. Electronic Totalizer/Counter without Integral Power Supply

Supply Voltage: 5 to 24 V dc

Load Resistance: 1,000 to 100 k ohms (typical � 5 k)

Pulse Duration: 0.5 to 100 m/sec (adjustable)

Maximum Power: 5.75 watts

Switch Closure: transistor, open collector, PNP
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Connect Auxiliary
Output Control

The auxiliary output control function allows you to externally signal a 
zero flow or reverse flow condition. The following requirements apply:

If you are using auxiliary output control, you need to connect the power 
source and control relay to the transmitter. To connect external power 
for auxiliary output control, complete the following steps:

1. Ensure that the power source and connecting cable meet the 
requirements outlined above.

2. Turn off the transmitter and auxiliary power sources.

3. Run the power cable to the transmitter.

4. Connect –dc to terminal 20.

5. Connect +dc to terminal 16.

FIGURE 2-10. Auxiliary Output Control Power Connections

Supply Voltage: 5 to 24 V dc

Maximum Power: 5.75 watts

Switch Closure: transistor, open collector, PNP
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Connect Positive Zero
Return (PZR) Power Source

The PZR function allows the transmitter output to be forced to a zero 
flow rate signal. While in this state, the transmitter will not react to 
input changes. A zero flow rate signal appears until the PZR signal is 
removed.

PZR is activated by an isolated external switch closure connecting 
transmitter terminals 9 and 10. 

To connect the PZR, complete the following steps.

1. Run the switch cable to the transmitter.

2. Connect switch leads to Terminal 9 and 10.

FIGURE 2-11. Positive Zero Return Connections
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FLOWTUBE
CONNECTIONS

This section covers the steps required to physically install the 
transmitter including wiring and calibration.

Rosemount Flowtubes To connect the transmitter to a Rosemount flowtube, refer to the 
appropriate wiring diagram in Appendix B. The calibration procedure 
listed below is not required for use with Rosemount flowtubes.

Flowtubes of Other
Manufacturers

Before connecting another manufacturer’s flowtube to the Model 8712U 
transmitter, it is necessary to perform the following functions.

1. Turn off the ac power to the flowtube and transmitter. Failure to 
do so could result in electrical shock or damage to the transmitter.

2. Verify that the coil drive cables between the flowtube and the 
transmitter are not connected to any other equipment.

3. Label the coil drive cables and electrode cables for connection to 
the transmitter.

4. Disconnect the wires from the existing transmitter. 

5. Remove the existing transmitter. Mount the new transmitter. See 
Mount the Transmitter on page 2-3.

6. Verify that the flowtube coil is configured for series connection. 
Other manufacturers flowtubes may be wired in either a 
series or parallel circuit. All Rosemount magnetic flowtubes are 
wired in a series circuit.

7. Verify that the flowtube is in good working condition. Use the 
manufacturer’s recommended test procedure for verification of 
flowtube condition. Perform the basic checks:

• Check the coils for shorts or open circuits.

• Check the flowtube liner for wear or damage.

• Check the electrodes for shorts, leaks, or damage.

8. Determine the coil resistance value of the flowtube. Record this 
value for the Universal Auto Trim function.

9. Connect the flowtube to the transmitter in accordance with 
reference wiring diagrams. See Appendix B Wiring Diagrams 
for specific drawings.

10. Connect and verify all connections between the flowtube and the 
transmitter, then apply power to the transmitter.

11. Perform the Universal Auto Trim function as explained 
on page 4-5.

This is a pulsed dc magnetic flowmeter. Do not
connect ac power to the flowtube or to terminals
1 and 2 of the transmitter, or replacement of the
electronics board will be necessary.

See Safety Messages on page 2-1 for complete warning information.
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APPLYING POWER All magnetic flowmeter system connections must be completed before 
power is applied to the system. Check the flowmeter connections 
between flowmeter and flowtube to be sure they are correct. Check the 
connections between the power supply and the system to be sure they 
are correct. Apply power to the transmitter.

SOFTWARE
INSTALLATION

Once the magnetic flowmeter system is installed and communication is 
established, the transmitter should be configured for basic functions to 
complete the installation. You may perform these functions with the 
LOI (Section 3 Local Operator Interface) or HART Communicator 
(Appendix A HART Communicator). Specific instructions regarding 
these functions are provided in Section 4 Device Software 
Functions.

Basic software values must be set to complete installation:

• tube calibration number

• tube size

• units

• analog output range

• in-process calibration (Model 8712U and other manufacturers’ 
flowtubes only)

If your application of the magnetic flowmeter system involves more 
advanced functions such as multidrop or pulse output, additional 
configuration steps may be required to enable full functionality. See 
Section 4 Device Software Functions.

See Safety Messages on page 2-1 for complete warning information.
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Installation Check
and Guide

Use this guide to check new installations of Rosemount magnetic 
flowmeter systems that appear to malfunction.

Before You Begin
Be sure that power to your system is off before beginning these checks.

Transmitter
1. Check that the correct flowtube calibration number entered in the 

software. The calibration number is listed on the flowtube 
nameplate.

2. Check that the correct flowtube line size is entered in the 
software. The line size value is listed on the flowtube nameplate.

3. Check that the analog range of the transmitter matches the 
analog range in the control system.

4. Check that the forced analog output of the transmitter produces 
the correct output at the control system.

Flowtube
1. For horizontal flow installations, ensure that the electrodes 

remain covered by process fluid.

For vertical or inclined installations, ensure that the process 
fluid is flowing up into the flowtube to keep the electrodes covered 
by process fluid.

2. Ensure that the grounding straps on the flowtube are connected 
to grounding rings, lining protectors, or the adjacent pipe flanges. 
Improper grounding will cause erratic operation of the system. 

Wiring
1. The signal wire and coil drive wire must be twisted shielded 

cable. Rosemount Inc. recommends 20 AWG twisted shielded 
cable for the electrodes and 14 AWG twisted shielded cable for 
the coils. 

2. The cable shield must be connected at both ends of the electrode 
and coil drive cables. Connection of the shield at both ends is 
absolutely necessary for proper operation.

3. The signal and coil drive wires must have their own cables.

4. The single conduit that houses both the signal and coil drive 
cables should not contain any other wires.

Process Fluid
1. The process fluid conductivity should be 5 microhms per 

centimeter minimum.

2. The process fluid must be free of air and gasses.
3. The flowtube should be full of process fluid.
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Flowtube Resistance
1. Check the following loops with power off and wires disconnected. 

Record the readings in the open position of the table.

2. Check with the flowtube filled with a process fluid. Use the initial 
reading because the value will increase with time.

If performing these checks and making any necessary adjustments to 
your system does not solve the problem, or for specific instructions on 
making these adjustments, see Table 5-1 on page 5-2 and Table 5-2 on 
page 5-3 or contact your Rosemount service representative.

Loop Terminals Reading Parameters

1 to 2 This coil check should read between
2 and 18 �.

GND to 1 This coil to ground check should be
open on highest range.

1 to 18 This coil to electrode check should be
open on highest range.

1 to 19 This coil to electrode check should be
open on highest range.

Loop Terminals Reading Parameters

17 to 18 This shield to electrode reading
should be 100 k� or greater.

17 to 19 This shield to electrode reading
should be 100 k� or greater.
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3 Local Operator Interface

LOCAL OPERATOR
INTERFACE

The optional Local Operator Interface (LOI) provides an operator 
communications center for the Model 8712C/U/H. By using the LOI, the 
operator can access any transmitter function for changing configuration 
parameter settings, checking totalized values, or other functions. The 
LOI is integral to the transmitter housing.

BASIC FEATURES The basic features of the LOI include display control, totalizer, data 
entry, and transmitter parameters. These features provide control of all 
transmitter functions.

Display Control Keys
The display control keys provide control over the variable displayed on 
the LOI screen. Push FLOW RATE to display the process variable, or 
push TOTALIZE to display the totalized value.

Totalizer Keys
The totalizer keys enable you to start, stop, read, and reset 
the totalizer.

Data Entry Keys
The data entry keys enable you to move the display cursor, 
incrementally increase the value, or enter the selected value.

Transmitter Parameter Keys
The transmitter parameter keys provide direct access to the most 
common transmitter parameters and stepped access to the advanced 
functions of the Model 8712C/U/H through the AUX. FUNCTION key.

FIGURE 3-1. Local Operator Interface Keypad

DISPLAY CONTROL TOTALIZER

TRANSMITTER PARAMETERS

DATA
ENTRY

FLOW
RATE TOTALIZE

START

STOP

READ

RESET

TUBE 
CAL
NO.

TUBE 
SIZE UNITS AUX. 

FUNCTION

ANALOG 
OUTPUT 
RANGE

PULSE 
OUTPUT 
SCALING

DAMPING XMTR INFO

SHIFT

ENTER

INCR.
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Data Entry The LOI keypad does not have numerical keys. Numerical data are 
entered by the following procedure.

1. Access the appropriate function.
2. Use SHIFT to highlight the digit you want to enter or change.

3. Use INCR. to change the highlighted value. For numerical data, 
INCR. toggle through the digits 0–9, decimal point, dash, and 
blank. For alphabetical data, toggle through the letters of the 
alphabet A–Z, digits 0–9, and the symbols &, +, -, *, /, $, @,%, and 
the blank space. (INCR. is also used to toggle through pre-
determined choices that do not require data entry.)

4. Use SHIFT to highlight other digits you want to change and 
change them.

5. Press ENTER.

Selecting Options To select pre-defined software options on the LOI, use the 
following procedure:

1. Access the appropriate option.

2. Use SHIFT or INCR. to toggle between the applicable choices.

3. Press ENTER when the desired choice is displayed in the screen.

LOI EXAMPLES Use the TRANSMITTER PARAMETER keys shown in Figure 3-1 to 
change the parameters, which are set in one of two ways, table values or 
select values.

Table Values: parameters such as units, that are available from a 
predefined list

Select Values: parameters that consist of a user-created number or 
character string, such as calibration number; values are 
entered one character at a time using the data 
entry keys

Table Value Example Setting the TUBE SIZE:

1. Press TUBE SIZE.

2. Press SHIFT or INCR. to increase (incrementally) the tube size to 
the next value.

3. When you reach the desired size, press ENTER.

4. Set the loop to manual if necessary, and press ENTER again.

After a moment, the LCD will display the new tube size and the 
maximum flow rate.

Select Value Example Changing the ANALOG OUTPUT RANGE:

1. Press ANALOG OUTPUT RANGE. 

2. Press SHIFT to position the cursor.

3. Press INCR. to set the number. 

4. Repeat steps 2 and 3 until desired number is displayed.

5. Press ENTER.

After a moment, the LCD will display the new tube size and the 
maximum flow rate.
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Local Operator Interface

TABLE 3-1. LOI Data Entry Keys and Functions

Data Entry Keys Function Performed

Shift • Moves the blinking cursor on the display one character to the right.
• Scrolls through available values

Increment • Increments the character over the cursor by one
• Steps through all the digits, letters, and symbols that are applicable to the present operation
• Scrolls through available values

Enter Stores the displayed value previously selected with the SHIFT and INCR. keys

Display Control Keys Function Performed

Flow Rate Displays the user-selected parameters for flow indication

Totalize Displays the present totalized output of the transmitter, and activates the Totalizer group of keys
The choices, Forward and Reverse totals or Net and Gross totals, are selected in Auxiliary Functions

Totalizer Keys Function Performed

Start/Stop Starts the totalizing display if it is stopped, and stops the display if it is running

Read/Reset Resets the net totalizing display to zero if it is stopped, and halts the display if the display is running

Transmitter Parameters
Keys Function Performed

Tube Calibration Number Identifies the calibration number when using Rosemount flowtubes, or other manufacturers’ flowtubes calibrated at the
Rosemount factory

Tube Size Specifies the flowtube size and identifies the corresponding maximum flow (0.15- through 60-inch line sizes)

Units Specifies the desired units:
Gal/Min Liters/Min
ImpGal/Min CuMeter/Hr
Ft/Sec Meters/Sec
Special (user defined)

Auxiliary Functions Function
Operating Mode
Coil Pulse Mode
Flow rate Display
Totalizer Display
Signal Processing
Special Units
Aux. Output Control
Universal Auto Trim
Coil Current (Model 8712U only)
Transmitter Gain (Model 8712U only)
Flowtube Gain (Model 8712U only)
Low Flow Cutoff
Pulse Width
Analog Output Zero
Analog Output Test
Pulse Output Test
Transmitter Test
4–20 mA Output Trim
Auto Zero
Electronics Trim

Options
Normal or Filter
6 or 30 Hz
Flow–% Span, Flow–Totalize, %Span–Totalize
Forward–Reverse or Net–Gross
On/Off
Input Base Unit-Conversion-Time Base
Reverse Flow/Zero Flow
In-process Flowtube Calibration
75, 125, 500 mA
A, B, or C
50 to 199.99 Percent
0.04 ft/s to 1 ft/s
Pulse Width
4 mA Value
Analog Output Loop Test
Pulse Output Loop Test
Test the Transmitter
Adjust the 4–20 mA Output
Zero Flow Tube for 30 Hz Coil Drive Operation
Transmitter Calibration

Analog Output Range Sets the desired 20 mA point – must set the tube size first

Pulse Output Scaling Sets one pulse to a selectable number of volume units – must set the tube size first

Damping Sets response time (single pole time constant), in seconds, to a step change in flow rate

Transmitter Information Allows you to view and change useful information about the transmitter and flowtube
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DIAGNOSTIC MESSAGES The following error messages may appear on the LOI screen. To correct 
the problem, complete the steps indicated. If the problem persists, 
contact your sales or service representative. A letter “R” representing 
reverse flow and a letter “T” representing totalizer will flash on the LOI 
when activated. 

TABLE 3-2. LOI Error Messages
Symptom Potential Cause Corrective Action

“Empty Pipe” displayed Empty pipe None – message will clear when pipe is full

Wiring error Check that wiring matches appropriate wiring
diagrams – see Appendix B

Electrode failure Perform flowtube tests C and D on page 5-6

Conductivity less than 5 microhms per cm Increase conductivity to ≥ 5 microhms per cm

Damaged or shorted transmitter to flowtube
cables

Replace transmitter to flowtube cables

Coil Drive Open Circuit Displayed Improper wiring Check coil drive wiring and flowtube coils
Perform flowtube test A–Flowtube Coil (see
page 5-6)

Other manufacturer’s flowtube Change coil current to 75 mA

Electronics failure Replace Model 8712C/U/H electronics

Verify the transmitter is not a Model 8712H Replace Model 8712H with Model 8712C/U/H

Flowtube will not Autozero
(“Autozero Failure” can be cleared by
cycling power)

Flow is not set to zero Force flow to zero, re-perform autozero

Unshielded cable in use Change wire to shielded cable

Moisture problems See moisture problems in “Accuracy Section”

LOI is blank Model 8712C/U/H is ranged improperly
4 mA point = 20 mA point

Correct ranging with HART Communicator –
see URV (Upper Range Value) on page 4-6
and LRV (Lower Range Value) on page 4-7

Blown fuse Check fuse and replace with an appropriately
rated fuse, if necessary

LOI failure Replace LOI

Electronics failure Replace electronics – see Replacing the
Electronics Module on page 5-7

LOI is blinking, scrolling, or displaying
scrambled letters

Unit experienced large transient Recycle power – if problem persists replace
electronics

LOI does not respond to key press LOI failure Replace LOI – use the HART Communicator in
the interim

Electronics failure Replace the electronics – see Replacing the
Electronics Module on page 5-7

“Auto-trim Failure” displayed
(Transmitter power must be cycled to clear
error message)

No flow in pipe while performing universal
auto trim

Establish a known flow in tube, and perform
universal auto-trim calibration – see Universal
Auto Trim (Model 8712U Only) on page 4-5

Wiring error or floating electrode shield Check that wiring matches appropriate wiring
diagrams – see Appendix B

Flow rate is changing in pipe while performing
universal auto trim routine

Establish a constant flow in tube, and perform
universal auto-trim calibration – see Universal
Auto Trim (Model 8712U Only) on page 4-5

Flow rate through flowtube is significantly
different than value entered during universal
auto trim routine

Verify flow in tube and perform universal auto-
trim calibration – see Universal Auto Trim
(Model 8712U Only) on page 4-5

Incorrect flowtube calibration number entered
into transmitter for universal auto trim routine

Replace flowtube calibration number with
1000005010000001 – see Calibration
Number on page 4-8

Wrong tube size selected Correct tube size setting – see Line Size on
page 4-7

Flowtube failure Perform flowtube tests C and D on page 5-6
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4 Device Software Functions

INTRODUCTION The Model 8712C/U/H features a full range of software functions for 
configuration of output from the transmitter. Software functions are 
accessed through the LOI (see Section 3 Local Operator Interface), 
a HART Communicator (see Appendix A HART Communicator), or 
a control system. Configuration variables may be changed at any time 
and specific instructions are provided through on-screen instructions.

SAFETY MESSAGES Be sure to observe the following warnings and cautions before carrying 
out any software functions or changing configuration parameters.

Set-up Parameters Page

Process Variables page 4-2

Diagnostics and Service page 4-3

Basic Setup page 4-6

Detailed Setup page 4-9

Review Variables page 4-15

Miscellaneous Functions page 4-16

Multidrop Communications page 4-18

Explosions can cause death or serious injury.

Before connecting the HART Communicator in an explosive atmosphere, make sure
the instruments in the loop are installed in accordance with intrinsically safe or
nonincendive field wiring practices.

Do not make connections to the HART Communicator serial port or NiCad recharger
jack in an explosive atmosphere.

Attempting an electronics trim without a Model 8714 may result in an inaccurate
transmitter, or a “DIGITAL TRIM FAILURE” message may appear. If this message
occurs, no values were changed in the transmitter. Simply power down the Model
8712C/U/H to clear the message. If the trim was completed or no error message
appears, correction requires a Model 8714B or Model 8714C.
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PROCESS VARIABLES The process variables measure flow in several ways that reflect your 
needs and the configuration of your flowmeter. When commissioning a 
flowmeter, review each process variable, its function and output, and 
take corrective action if necessary before using the flowmeter in a 
process application

Flow – The actual configured flow rate in the line. Use the Process 
Variable Units function to select the units for your application.

Percent of Range – The process variable as a percentage of range 
provides a gauge as to where the current flow of the meter is within the 
configured range of the flowmeter. For example, the range may be 
defined as 0 gal/min to 20 gal/min. If the current flow is 10 gal/min, the 
percent of range is 50 percent. 

Analog Output – The analog output variable provides the analog value 
for the flow rate. The analog output refers to the industry standard 
output in the 4–20 mA range. Check the analog output value against 
the actual loop reading given by a milliammeter. If it does not match, a 
4–20 mA trim is required. See page 4-3

Totalizer – Totalizer provides a reading of the total flow of the 
flowmeter since the totalizer was last reset. The totalizer value should 
be zero during commissioning on the bench, and the units should reflect 
the volume units of the flow rate. If the totalizer value is not zero, it 
may need to be reset. 

View Other Variables – Pulse Output provides the actual pulse reading 
from the meter if your meter includes the pulse output option. This 
digital value is always available, even without the pulse output option.

HART Fast Keys 1, 1
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DIAGNOSTICS
AND SERVICE

Analog Output Test The analog output test allows you to drive the transmitter output to a 
desired electrical current output on terminals 7 and 8. This capability 
allows you to check the entire current loop prior to start-up. On the LOI 
the test will end after five minutes if the transmitter is not returned to 
normal operation manually.

Pulse Output Test The pulse output test allows you to drive the frequency output at 
terminals 5 and 6 to a desired value. This capability allows you to check 
auxiliary equipment prior to start-up. On the LOI the test will end after 
five minutes if the transmitter is not returned to normal 
operation manually.

Self Test The transmitter test initiates a series of diagnostic tests that are not 
performed continuously during normal operation. It performs the 
following tests:

• Display Test

• RAM Test

• PROM Test

During the entire test, all outputs are driven to full-scale – 20 mA and 
1,000 Hz. The test requires about ten seconds to complete.

D/A Trim and
(4–20 mA Output Trim)

For maximum accuracy, the analog output should be calibrated and, if 
necessary, trimmed for your system loop. The output trim procedure 
alters the conversion of the digital signal into an analog 
4–20 mA output.

Use the following steps to complete the Output Trim function.

1. Set the loop to manual, if necessary.

2. Connect a precision ammeter to the 4–20 mA loop.

3. Initiate the Output Trim function with the LOI or HART 
Communicator.

4. Enter the 4 mA meter value when prompted to do so.
5. Enter the 20 mA meter value when prompted to do so.

6. Return the loop to automatic control, if necessary.

The 4–20 mA trim is now completed. You may repeat the 4–20 mA trim 
to check the results, or use the analog output test.

HART Fast Keys 1, 1, 3

LOI Key Aux. Function

HART Fast Keys 1, 2, 3

LOI Key Aux. Function

HART Fast Keys 1, 2, 1, 2

LOI Key Aux. Function

HART Fast Keys 1, 2, 4, 1

LOI Key Aux. Function
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Scaled D/A Trim Scaled D/A trim enables you to calibrate the flowmeter analog output 
using a different scale than the standard 4-20 mA output scale. 
Non-scaled D/A trimming (described above), is typically performed 
using an ammeter where calibration values are entered in units of 
milliamperes. Both non-scaled D/A trimming and scaled D/A trimming 
allow you to trim the 4-20mA output to approximately ±5% of the 
nominal 4mA end point and ±3% of the nominal 20mA end point. Scaled 
D/A trimming allows you to trim the flowmeter using a scale that may 
be more convenient based upon your method of measurement. 

For example, it may be more convenient for you to make current 
measurements by direct voltage readings across the loop resistor. If 
your loop resistor is 500 ohms, and you want to calibrate the meter 
using voltage measurements made across this resistor, you could 
rescale (select CHANGE on the 275) your trim points from "4-20mA" to 
"4-20mA x 500 ohm" or "2-10 VDC." Once your scaled trim points have 
been entered as 2 and 10, you can calibrate your flowmeter by entering 
voltage measurements directly from the voltmeter.

Electronics Trim Electronics trim is the function by which the factory calibrates the 
transmitter. This procedure is rarely needed by customers. It is only 
necessary if you suspect the Model 8712C/U/H is no longer accurate. 
A Rosemount Model 8714 Calibration Standard is required to complete 
an electronics trim. Attempting an electronics trim without a Model 
8714 may result in an inaccurate transmitter or an error message. 
Electronics trim must be performed only with the coil drive mode 
set to 6 Hz and with a nominal flowtube calibration number stored in 
the memory.

NOTE
Attempting an electronics trim without a Model 8714 may result in an 
inaccurate transmitter, or a “DIGITAL TRIM FAILURE” message may 
appear. If this message occurs, no values were changed in the 
transmitter. Simply power down the Model 8712C/U/H to clear the 
message. If the trim was completed or no error message appears, 
correction requires a Model 8714B or Model 8714C.

To simulate a nominal flowtube with the Model 8714, you must change 
the following four parameters in the Model 8712C/U/H:

1. Tube Calibration Number—1000015010000000

2. Units—ft/s

3. Analog Output Range—20 mA = 30.00 ft/s

4. Analog Output Zero—4 mA = 0 ft/s

5. Coil Pulse Mode—6 Hz

The instructions for changing these parameters are located in the 
parameter descriptions in this section.

Set the loop to manual, if necessary, before you begin. Complete the 
following steps:

1. Power down the transmitter.

2. Connect the transmitter to a Model 8714 flowtube simulator.

3. Power up the transmitter with the Model 8714 connected and 
read the flow rate. The electronics need about a 30-minute 
warm-up time to stabilize. 

HART Fast Keys 1, 2, 4, 2

LOI Key N/A

HART Fast Keys 1, 2, 4, 3

LOI Key Aux. Function
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4. The flow rate reading after warm-up should be between 29.97 
and 30.03 ft/s.

5. If the reading is within the range, return the transmitter to the 
original configuration parameters. 

6. If the reading is not within this range, initiate an electronics trim 
with the LOI or HART Communicator. The electronics trim takes 
about six minutes to complete. No transmitter adjustments 
are required.

Auto Zero Trim The auto zero trim function initializes the transmitter for use with the 
30 Hz coil drive mode only. Run this function only with the transmitter 
and flowtube installed in the process. The flowtube must be filled with 
process fluid at zero flow. Before running the auto zero function, be sure 
the coil drive mode is set to 30 Hz.

Set the loop to manual if necessary and begin the auto zero procedure. 
The transmitter completes the procedure automatically in about two 
minutes. A symbol appears in the lower right-hand corner of the display 
to indicate that the procedure is running.

Universal Auto Trim
(Model 8712U Only)

The universal auto trim function enables the Model 8712U to calibrate 
flowtubes that were not calibrated at the Rosemount factory. (This 
function is not available for the Model 8712C/H.) The function is 
activated as one step in a procedure known as in-process calibration. If 
your Rosemount flowtube has a 16-digit calibration number, in-process 
calibration is not required. If it does not, or if your flowtube is made by 
another manufacturer, complete the following steps for in-process 
calibration.

1. If the flowtube coil resistance is unknown, perform steps a-c to 
determine the resistance. Otherwise, skip to step 2.
a. Disconnect the flowtube from the transmitter.

b. Determine the resistance of the coil windings. 

c. Reconnect the flowtube wiring.

2. Determine the flow rate of the process fluid in the flowtube.

NOTE
The flow rate in the line can be determined by using another flowtube 
in the line, by counting the revolutions of a centrifugal pump, or by 
performing a bucket test to determine how fast a given volume is filled 
by the process fluid.

3. Complete the universal auto trim function.

When the routine is completed, the flowtube is ready for use.

HART Fast Keys 1, 2, 4, 4

LOI Key Aux. Function

HART Fast Keys 1, 2, 4, 5

LOI Key Aux. Function
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BASIC SETUP

Tag Tag is the quickest and shortest way of identifying and distinguishing 
between transmitters. Transmitters can be tagged according to the 
requirements of your application. The tag may be up to eight 
characters long.

Flow Rate Units The flow rate units variable specifies the format in which the flow rate 
will be displayed. Units should be selected to meet your particular 
metering needs.

Options for Flow Rate Units

• Gal/Min
• Liters/Min

• ImpGal/Min

• CuMeter/Hr

• Ft/Sec

• Meters/Sec

• Special (user defined, see page 4-11).

The maximum flow rate information is not updated as the available 
units appear, but only after the data are entered. The maximum flow 
rate on the second line of the display is for informational purposes, and 
cannot be changed directly by the user.

If the transmitter is totalizing, the numerator of the unit of measure is 
used by the transmitter as the volumetric unit for totalization and 
pulse output scaling. For example, if gal/min is selected, the Model 
8712C/U/H totalizes and provides a pulse output in gallons.

URV (Upper Range Value) The upper range value (URV), or analog output range, is preset to 30 
ft/s at the factory. The units that appear will be the same as those 
selected under the units parameter.

The URV (20 mA point) can be set for any forward or reverse flow rate. 
Flow in the forward direction is represented by positive values and flow 
in the reverse direction is represented by negative values. The URV can 
be any value from –30 ft/s to +30 ft/s, as long as it is at least 1 ft/s from 
the lower range value (4 mA point). (See page 4-7.) The URV can also be 
set to a value less than the lower range value, which would cause the 
transmitter analog output to operate in reverse, with the electrical 
current increasing for lower (or more negative) flow rates.

HART Fast Keys 1, 3, 1

LOI Key XMTR INFO

HART Fast Keys 1, 3, 2, 1

LOI Key Units

HART Fast Keys 1, 3, 3

LOI Key Analog Output
Range
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LRV (Lower Range Value) Reset the lower range value (LRV), or analog output zero, to change the 
size of the range (or span) between the URV and LRV. Under normal 
circumstances, the LRV should be set to a value near the minimum 
expected flow rate to maximize resolution. The LRV must be between 
–30 ft/s to 30 ft/s.

NOTE
The LRV can be set to a value greater than the URV, which will cause 
the analog output to operate in reverse. In this mode, the analog output 
will increase with lower (more negative) flow rates.

Example
If the URV is greater than the LRV, the analog output becomes 3.9 mA 
when the flow rate falls below the selected 4 mA point.

The minimum allowable span between the URV and LRV is 1 ft/s. Do 
not set the LRV within 1 ft/s of the 20 mA point. For example, if the 
URV is set to 15.67 ft/s and if the desired URV is greater than the LRV, 
then the highest allowable analog zero setting would be 14.67 ft/s. If the 
desired URV is less than the LRV, then the lowest allowable LRV would 
be 16.67 ft/s.

Line Size The line size (tube size) must be set to match the actual flowtube 
connected to the transmitter. The size must be specified in inches 
according to the available sizes listed below. If a value is entered from a 
control system or HART Communicator that does not match one of 
these figures, the value will be rounded to match the nearest option.

The line size (inches) options are as follows:

NOTE
The second line on the LOI screen, MAX FLOW, is strictly for 
informational purposes. The MAX FLOW value is identified as URV on 
the HART Communicator and most control systems.

HART Fast Keys 1, 3, 4

LOI Key Aux. Function

HART Fast Keys 1, 3, 5

LOI Key Tube Size

0.1, 0.15, 0.25, 0.30, 0.50, 1, 1.5, 2, 3, 4, 6, 8, 10, 12, 14, 16, 
18, 20, 24, 28, 30, 32, 36, 40, 42, 48, 54, 56, 60, 64, 72, 80
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Calibration Number The tube calibration number is a 16-digit number used to identify 
flowtubes calibrated at the Rosemount factory. The number provides 
detailed calibration information to the Model 8712C/U/H. The 
calibration number is also printed inside the flowtube terminal 
block. To function properly within accuracy specifications, the 
number displayed on the transmitter must match the calibration 
number exactly.

NOTE
Flowtubes from manufacturers other than Rosemount Inc. can also be 
calibrated at the Rosemount factory. Check the tube for Rosemount 
calibration tags to determine if a 16-digit tube calibration number 
exists for your flowtube.

NOTE
Be sure the calibration number reflects a calibration to a Model 8712C. 
If the number reflects calibration to a Model 8712, accuracy of the 
system may be compromised.

If your flowtube is not a Rosemount flowtube and was not calibrated at 
the Rosemount factory, see Universal Auto Trim 
(Model 8712U Only) on page 4-5

If your flowtube is imprinted with an eight-digit number or a k-factor, 
check in the flowtube wiring compartment for the sixteen-digit 
calibration number. If there is no serial number, contact the factory for 
a proper conversion.

Damping Damping allows selection of a response time, in seconds, to a step 
change in flow rate. It is most often used to smooth fluctuations 
in output.

HART Fast Keys 1, 3, 6

LOI Key Tube Cal No.

HART Fast Keys 1, 3, 7

LOI Key Damping

ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 1361 of 2338



4-9

Device Software Functions

DETAILED SETUP

Pulse Output Scaling The pulse output scaling equates one transistor switch closure pulse to 
a selectable number of volume units. The volume unit used for scaling 
pulse output is taken from the numerator of the configured flow units. 
For example, if gal/min had been chosen when selecting the flow rate 
unit, the volume unit displayed would be gallons.

NOTE
The pulse output scaling is designed to operate between 0 and 1000 Hz. 
The electronics will not accept a conversion factor that would result in a 
pulse frequency outside that range. The minimum conversion factor 
value is found by dividing the upper range value (in units of volume per 
second) by 1000 Hz.

When selecting pulse output scaling, remember that the maximum 
pulse rate is 1000 Hz. With the 110 percent overrange capability, the 
absolute limit is 1100 Hz. For example, if you want the 
Model 8712C/U/H to pulse every time 0.01 gallons pass through the 
flowtube, and the flow rate is 1000 gal/min, you will exceed the 1000 Hz 
full-scale  limit:

The best choice for this parameter depends upon the required 
resolution, the number of digits in the totalizer, the extent of range 
required, and the maximum counter input frequency. 

NOTE
For totalizing on the LOI, seven digits are available.

HART Fast Keys 1, 4, 3, 2, 1

LOI Key Aux. Function

1000 gal/min
60 sec/min 0.01 gal/pulse×
--------------------------------------------------------------------------- 1666.65 Hz=
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Pulse Width The width, or duration, of the pulse width can be adjusted to match the 
requirements of different counters or controllers 
(see Figure 4-1).

FIGURE 4-1. Pulse Output

Example

If pulse width is set to 100 ms, the maximum output is 5 Hz; for a pulse 
width of 0.5 ms, the maximum output would be 1000 Hz. (At the 
maximum frequency output there is a 50 percent duty cycle.)

To achieve the greatest maximum frequency output, set the pulse width 
to the lowest value that is consistent with the requirements of the pulse 
output power source, pulse driven external totalizer, or other 
peripheral equipment.

Example

The maximum flow rate is 1,000 gpm. Set the pulse output scaling such 
that the transmitter outputs 1000 Hz at 1,000 gpm.

HART Fast Keys 1, 4, 3, 2, 2

LOI Key Aux. Function

Pulse
Width

Period

OPEN

CLOSED

PULSE WIDTH MINIMUM PERIOD
(50% duty cycle) MAXIMUM FREQUENCY

100 ms 200 ms

0.5 ms 1.0 ms

1 Cycle
200 ms
-------------------- 5 Hz=

1 Cycle
1.0 ms
-------------------- 1000 Hz=

Pulse Scaling Flow Rate (gpm)
(60 s/min)(Frequency)
------------------------------------------------------=

1,000 gpm
(60 s/min)(1000 Hz)
-------------------------------------------------=

Pulse Scaling 0.0167 gal/pulse=

1 Pulse 0.0167 gallon=
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Example

The external counter is ranged for 350 gpm and pulse is set for one 
gallon. Assuming the pulse width is 0.5 ms, the maximum frequency 
output is 5.833 Hz.

Example

The upper range value (20 mA) 3000 gpm. To obtain the highest 
resolution of the pulse output, 1000 Hz is scaled to the full scale 
analog reading.

Special Units The Model 8712C/U/H provides a selection of standard units 
configurations that meet the needs of most applications (see Flow Rate 
Units on page 4-6). If your application has special needs and the 
standard configurations do not apply, the Model 8712C/U/H provides 
the flexibility to configure the transmitter in a custom-designed units 
format using the special units variable.

NOTE
Line size must be selected prior to configuration of special units. If 
special units are configured before line size is selected, the 
communication interface may not display the correct flow rate.

User-Defined Volume Unit Special volume units enables you to display the volume unit format to 
which you have converted the base volume units. For example, if the 
special units are abc/min, the special volume variable is abc. The 
volume units variable is also used in totalizing the special units flow.

Base Volume Unit Base volume unit is the unit from which the conversion is being made. 
Set this variable to the appropriate option.

Frequency Flow Rate (gpm)
(60 s/min)(Pulse Scaling gal/pulse)
--------------------------------------------------------------------------------------=

350 gpm
(60 s/min)(1 gal/pulse)
-------------------------------------------------------=

5.833 Hz=

Pulse Scaling Flow Rate (gpm)
(60 s/min)(Frequency)
------------------------------------------------------=

3000 gpm
(60 s/min)(1000Hz)
-----------------------------------------------=

0.05 gal/pulse=

1 Pulse 0.05 gallon=

HART Fast Keys 1, 3, 2, 2

LOI Key Aux. Function

HART Fast Keys 1, 3, 2, 2, 1

LOI Key Aux. Function

HART Fast Keys 1, 3, 2, 2, 2

LOI Key Aux. Function
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Conversion Number The special units conversion number is used to convert base units to 
special units. For a straight conversion of volume units from one to 
another, the conversion number is the number of base units in the new 
unit. For example, if you are converting from gallons to barrels and 
there are 31 gallons in a barrel, the conversion factor is 31.

Base Time Unit Base time unit provides the time unit from which to calculate the 
special units. For example, if your special units is a volume per minute, 
select minutes.

User-Defined Flow Unit User-defined flow unit is a format variable that provides a record of the 
units to which you are converting. The HART Communicator and 
Model 8712C/U/H will display a special units designator as the units 
format for your primary variable. The actual special units setting you 
define will not appear. Four characters are available to store the new 
units designation.

Example

To display flow in barrels per hour, and one barrel of beer is equal to 
31.0 gallons, the procedure would be:

Set the Volume Unit to BARL.
Set the Base Volume Unit to Gallons.
Set the Input Conversion Number to 31.
Set the Time Base to Hour.
Set the Rate Unit to BR/H.

Auxiliary Output The auxiliary output contacts (terminals 16 and 20) are software- 
selectable to indicate a reverse flow or zero flow condition. The two 
terminals are actually a transistor switch closure which must be 
externally powered.

Reverse Flow Enable
Reverse flow enable activates the switch closure with a reverse flow. A 
forward flow is defined by the proper wiring polarity and the flow 
direction arrow on the flowtube. This also enables the totalizer to count 
in the reverse direction.

Zero Flow
Zero flow activates the switch closure whenever the flow rate drops 
below the low flow cutoff or there is a reverse flow condition.

Totalizer Totalizer tallies the total amount of liquid or gas that has passed 
through the flowmeter since the totalizer was last reset and enables you 
to change the settings of the totalizer.

HART Fast Keys 1, 3, 2, 2, 3

LOI Key Aux. Function

HART Fast Keys 1, 3, 2, 2, 4

LOI Key Aux. Function

HART Fast Keys 1, 3, 2, 2, 5

LOI Key Aux. Function

HART Fast Keys 1, 4, 3, 3

LOI Key Aux. Function

HART Fast Keys 1, 1, 4

LOI Key Totalizer
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Measure Gross Total Measure gross total provides the output reading of the totalizer. This 
value is the amount of liquid or gas that has passed through the 
flowmeter since the totalizer was last reset

Start Totalizer Start totalizer starts the totalizer counting from its current value.

Stop Totalizer Stop totalizer interrupts the totalizer count until it is restarted again. 
This feature is often used during pipe cleaning or other maintenance 
operations.

Reset Totalizer Reset totalizer stops the totalizer and returns the totalizer value to zero.

NOTE
The totalizer value is saved in the EEPROM memory of the electronics 
every three minutes if the temperature is less than 131 °F (55 °C) or 
every six minutes if the temperature is greater than 131 °F (55 °C). 
Should power to the transmitter be interrupted, the totalizer value will 
start at the last saved value when power is re-applied.

Low Flow Cutoff Low flow cutoff allows you to specify the flow rate, between 0.04 and 1.0 
feet per second, below which the outputs are driven to zero flow. The 
units format for low flow cutoff cannot be changed. It is always 
displayed as feet per second regardless of the format selected. The low 
flow cutoff value applies to both forward and reverse flows. 

Coil Drive Frequency Coil drive frequency allows pulse-rate selection of the flowtube coils.

6 Hz
The standard coil pulse mode is 6 Hz, which is sufficient for nearly all 
applications. 

30 Hz
If the process fluid causes a noisy or unstable output, increase the coil 
pulse mode to 30 Hz. If the 30 Hz mode is selected, perform the auto 
zero function as described on page 4-5.

HART Fast Keys 1, 1, 4, 1

LOI Key Totalizer

HART Fast Keys 1, 1, 4, 4

LOI Key Totalizer

HART Fast Keys 1, 1, 4, 5

LOI Key Totalizer

HART Fast Keys 1, 1, 4, 6

LOI Key Totalizer

HART Fast Keys 1, 4, 4, 1

LOI Key Aux. Function

HART Fast Keys 1, 4, 1, 3

LOI Key Aux. Function
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Control Status The operating mode allows the user to choose the mode of operation 
based on output stability.

Normal Mode
The normal mode uses 6 Hz coil drive mode and does not use the signal 
processing. Normal mode is usually sufficient and should be used 
whenever possible.

Filter Mode
The filter mode should be used only when the signal is noisy and gives 
an unstable output. Filter mode automatically uses 30 Hz coil drive 
mode and activates signal processing at the factory set default values.

When using filter mode, perform an auto zero, described on page 4-5 
Either of the parameters, coil drive mode, or signal processing, may still 
be changed individually.

Turning signal processing off or changing the coil pulse mode to 6 Hz 
will automatically change the operating mode from filter mode to 
normal mode.

Signal Processing Control On/Off
When ON is selected, the Model 8712C/U/H output is derived using a 
running average of the individual flow inputs. Signal processing is a 
software algorithm that examines the quality of the electrode signal 
against user-specified tolerances. This average is updated at the rate of 
12 samples per second regardless of the selected coil drive mode. The 
three parameters that make up signal processing (number of samples, 
maximum percent limit, and time limit) are described below.

Number of Samples 0 to 125 Samples
The number of samples function sets the number of previous inputs 
used to calculate the average value. Because the output stage of the 
Model 8712C/U/H circuit is updated twelve times each second, 
regardless of 6 or 30 Hz coil drive mode, the factory preset value of 90 
samples equates to 7.5 seconds. 

For example, if you select a sample number of 120, the response time of 
the system will be 10 seconds (120 samples / 12 samples per second). A 
suggested nominal number of 90 samples is a good starting point for 
most applicable process fluids.

HART Fast Keys 1, 4, 4, 4

LOI Key Aux. Function

HART Fast Keys 1, 4, 4

LOI Key Aux. Function

HART Fast Keys 1, 4, 4, 5

LOI Key Aux. Function
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Maximum Percent Limit 0 to 100 Percent
The maximum percent limit is a tolerance band set up on either side of 
the running average. The percentage value refers to deviation from the 
running average. For example, if the running average is 100 gal/min, 
and a 2 percent maximum limit is selected, then the acceptable range is 
from 98 to 102 gal/min.

Values within the limit are accepted while values outside the limit are 
analyzed to determine if they are a noise spike or an actual flow change. 

Time Limit 0 to 256 Seconds
The time limit parameter forces the output and running average 
values to the new value of an actual flow rate change that is outside 
the percent limit boundaries. It thereby limits response time to flow 
changes to the time limit value rather than the length of the running 
average.

For example, if the number of samples selected is 120, then the 
response time of the system is 10 seconds. In some cases this may be 
unacceptable. By setting the time limit, you can force the Model 
8712C/U/H to clear the value of the running average and re-establish 
the output and average at the new flow rate once the time limit has 
elapsed. This parameter limits the response time added to the loop. A 
suggested time limit value of two seconds is a good starting point for 
most applicable process fluids. The selected signal processing 
configuration may be turned ON or OFF to suit your needs.

REVIEW VARIABLES The Model 8712C/U/H includes a capability that enables you to review 
the configuration variable settings.

Review The flowmeter configuration parameters set at the factory should be 
reviewed to ensure accuracy and compatibility with your particular 
application of the flowmeter. 

NOTE
If you are using the LOI to review variables, each variable must be 
accessed as if you were going to change its setting. The value displayed 
on the LOI screen is the configured value of the variable.

HART Fast Keys 1, 4, 4, 6

LOI Key Aux. Function

HART Fast Keys 1, 4, 4, 7

LOI Key Aux. Function

HART Fast Keys 1, 5
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MISCELLANEOUS
FUNCTIONS

The miscellaneous functions listed below are used in flowtube 
calibration and other procedures. The transmitter gain, flowtube gain, 
and coil current functions can be accessed only with the Model 8712U 
transmitter.

Coil Current
(Model 8712U Only)

Based on the flowtube resistance and inductance, the coil current is 
automatically set when a universal auto trim is performed.

Transmitter Gain
(Model 8712U Only)

The transmitter gain settings A, B, and C correspond to 100 percent, 50 
percent, and 25 percent of the flow input signal respectively. A coarse 
transmitter output adjustment, the transmitter gain is self-calculated 
by the Model 8712U during the universal auto trim procedure.

Flowtube Gain
(Model 8712U Only)

The flowtube gain setting represents a fine adjustment for setting the 
output of the Model 8712U Transmitter. As a percentage of flow, the 
flowtube gain is self-calculated by the Model 8712U during the 
universal auto trim routine.

Message The message variable provides an even longer user-defined variable for 
identification and other purposes. It provides 32 characters of 
information and is stored with the other configuration data.

Date Date is a user-defined variable that provides a place to save the date of 
the last revision of configuration information.

Flowtube Tag Flowtube tag is the quickest and shortest way of identifying and 
distinguishing between transmitters. Transmitters can be tagged 
according to the requirements of your application. The tag may be up to 
eight characters long.

Flowtube Serial Number The flowtube serial number is stored in the transmitter configuration 
for future reference. The number provides easy identification if the 
flowtube needs servicing or for other purposes.

HART Fast Keys 1, 4, 1, 7

LOI Key Aux. Function

HART Fast Keys 1, 4, 1, 8

LOI Key Aux. Function

HART Fast Keys 1, 4, 1, 9

LOI Key Aux. Function

HART Fast Keys 1, 4, 5, 4

LOI Key XMTR INFO

HART Fast Keys 1, 4, 5, 5

LOI Key XMTR INFO

HART Fast Keys 1, 4, 5, 8

LOI Key XMTR INFO

HART Fast Keys 1, 4, 5, 7

LOI Key XMTR INFO
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Liner Material Liner Material enables you to select the liner material for the attached 
flowtube. This variable only needs to be changed if you have replaced 
your flowtube.

Liner Materials

• Teflon® (PTFE)

• Tefzel® (ETFE)

• Polyurethane

• Natural Rubber

• Neoprene

• Ryton®

• Other

Electrode Type Electrode Type enables you to select the electrode type for your 
magnetic transmitter system. This variable only needs to be changed if 
you have replaced electrodes in the hardware.

Electrode Types

• Standard

• Ultrasonic

• Std & Ground

• Bullet

• Other

Electrode Material Electrode Material enables you to select the electrode material for your 
magnetic transmitter system. This variable only needs to be changed if 
you have replaced electrodes in the hardware.

Electrode Materials

• 316L SST
• Hastelloy® C-276

• Tantalum

• Plat–10% Ir

• Titanium

• Ryton

• Alloy 20

• Other

HART Fast Keys N/A

LOI Key XMTR INFO

HART Fast Keys N/A

LOI Key XMTR INFO

HART Fast Keys N/A

LOI Key XMTR INFO
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MULTIDROP
COMMUNICATIONS

Multidrop configuration refers to the connection of several transmitters 
to a single communications transmission line. Communication between 
the HART Communicator and the transmitters takes place digitally 
with the analog output of the transmitters deactivated. Using the 
HART communications protocol, up to 15 transmitters can be connected 
on a single twisted pair of wires or over phone lines.

The use of a multidrop installation requires consideration of the update 
rate necessary from each transmitter, the combination of transmitter 
models, and the length of the transmission line. Multidrop installations 
are not recommended where intrinsic safety is a requirement. 
Communication with the transmitters can be accomplished with 
commercially available Bell 202 modems and a host implementing 
the HART protocol. Each transmitter is identified by a unique address 
(1-15) and responds to the commands defined in the HART 
communication protocol.

Figure 4-2 shows a typical multidrop network. This figure is not an 
installation diagram. Contact Rosemount product support with specific 
requirements for multidrop applications.

The HART Communicator can test, configure, and format a 
Model 8712C/U/H multidrop installation the same way as it can 
a Model 8712C/U/H in a standard point-to-point installation.

FIGURE 4-2. Typical Multidrop Network
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Bell 202
Modem
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Power
Supply
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5 Troubleshooting

SAFETY MESSAGES Instructions and procedures in this section may require special 
precautions to ensure the safety of the personnel performing the 
operations. Refer to the following safety messages before performing 
any operation in this section.

TROUBLESHOOTING
GUIDELINES

Problems in the magnetic flowmeter system are usually indicated by 
incorrect output readings from the system, error messages, or failed 
tests. Consider all sources in identifying a problem in your system.

If there are problems with a new magmeter installation, see 
Installation Check and Guide on page 2-16 for a quick guide to solve 
the most common installation problems.

If an existing system is experiencing problems, use the following 
procedures or call your service representative.

1. Consider symptoms for basic troubleshooting in 
Table 5-1 on page 5-2.

2. Consider symptoms for advanced troubleshooting in Table 5-2 on 
page 5-3.

3. Run the software tests, page 5-5.

4. Perform the flowtube tests to see if flowtube must be removed 
from the process line.

5. Process-generated noise can create unwanted signal instability. 
Consult Process Noise on page 5-7.

6. Verify the wire shielding between flowtube and transmitter.

7. If the problem persists, contact your sales or service 
representative.

Failure to follow these installation guidelines could result in death or serious injury:

Installation and servicing instructions are for use by qualified personnel only.
Performing any servicing other than that contained in this manual may result in death
or serious injury. Do not perform any servicing other than that contained in the
operating instructions, unless qualified.

Mishandling products exposed to a hazardous substance may result in death or
serious injury. If the product being returned was exposed to a hazardous substance
as defined by OSHA, a copy of the required Material Safety Data Sheet (MSDS) for
each hazardous substance identified must be included with the returned goods.
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BASIC TRANSMITTER
TROUBLESHOOTING
TABLE 5-1. Basic Troubleshooting–Model 8712C/U/H

Symptom Potential Cause Corrective Action

Output at 0 mA No power to transmitter Check power source and connections to the transmitter

Blown fuse Check the fuse and replace with an appropriately rated fuse, if necessary

Electronics failure Replace the electronics boards – see Replacing the
Electronics Module on page 5-7

Bad transformer Replace transformer

Analog output improperly
configured

Check the analog power jumper – see Hardware Jumpers/Switches on
page 2-4 for proper settings

Output at 4 mA Open coil drive circuit Check coil drive circuit connections at the flowtube and at the transmitter

Transmitter in multidrop mode Configure Poll Address to 0 to take transmitter out of multidrop mode

Low Flow Cutoff set too high Configure Low Flow Cutoff to a lower setting or increase flow to a value
above the low flow cutoff

PZR Activated Open PZR switch at terminals 9 and 10 to deactivate the PZR

Flow is in reverse direction Enable Reverse Flow function

Shorted coil Coil check – perform flowtube Test A and B on Table 5-3 on page 5-6

Empty pipe Fill pipe

Electronics failure Replace the electronics boards – see Replacing the
Electronics Module on page 5-7

Output at 21.6 mA Transmitter not ranged properly Reset the transmitter range values – see Analog Output Zero(LRV) and
URV (Upper Range Value) on page 4-6;
Check tube size setting in transmitter and make sure it matches your
actual tube size – see Line Size on page 4-7.

Output at alarm level Electronics failure Cycle power by removing and installing the power fuse. If alarm is still
present, replace the electronics boards. See Replacing the
Electronics Module on page 5-7.

Pulse output at zero, regardless
of flow

Wiring error Check pulse output wiring at terminals 5 and 6. Refer to wiring diagram
for your flowtube and pulse output.

PZR activated Open PZR switch at terminals 9 and 10 to deactivate the PZR.

No power to transmitter Check pulse output wiring at terminals 5 and 6. Refer to wiring diagram
for your flowtube and pulse output.

Reverse flow Enable Reverse Flow function

Pulse width too wide Reset pulse width – see Pulse Width on page 4-10

Pulse width too narrow Reset pulse width – see Pulse Width on page 4-10

Electronics failure Replace the electronics boards – see Replacing the
Electronics Module on page 5-7.

Communication problems with
the HART Communicator

4–20 mA output configuration Check analog power jumper (internal/external). The HART
Communicator requires a 4–20 mA output to function.

Communication interface wiring
problems

Incorrect load resistance (250 � minimum);
Check appropriate wiring diagram

Low batteries in the HART
Communicator

Replace the batteries in the HART Communicator – see the
communicator manual for instructions.

Old revision of software in the
HART Communicator

Consult your local sales office about updating to the latest revision
of software.

Error Messages on LOI or HART
Communicator

Many possible causes depending
upon the message

See the Error Messages Table for the LOI or HART Communicator
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ADVANCEDTRANSMITTER
TROUBLESHOOTING
TABLE 5-2. Advanced Troubleshooting–Model 8712C/U/H

Symptom Potential Cause Corrective Action

Does not appear to be within
rated accuracy

Transmitter, control system, or other
receiving device not configured properly

Check all configuration variables for the transmitter, flowtube,
communicator, and/or control system – see Review on page 4-15

Check these other transmitter settings:
• Flowtube calibration number
• Units
• Line size

Perform a loop test to check the integrity if the circuit – see Analog
Output Test on page 5-5

Electrode Coating Use replaceable electrodes in Model 8705;
Downsize flowtube to increase flow rate above 3 ft/s;
Periodically clean flowtube

Air in line Move the flowtube to another location in the process line to ensure
that it is full under all conditions.

Moisture problem Perform the flowtube Tests A, B, C, and D on Table 5-3 on page 5-6.

Improper wiring If electrode shield and signal wires are switched, flow indication will
be about half of what is expected. Check wiring diagrams for your
application.

Flow rate is below 1 ft/s
(specification issue)

See accuracy specification for specific transmitter and flowtube

Auto zero was not performed when the
coil drive frequency was changed from 6
Hz to 30 Hz

Perform the auto zero function – see Auto Zero Trim on page 4-5

Flowtube failure–Shorted electrode Perform the flowtube Tests C and D on Table 5-3 on page 5-6.

Flowtube failure–Shorted or open coil Perform the flowtube Tests A and B on Table 5-3 on page 5-6.

Transmitter failure Replace the electronics boards – see Replacing the
Electronics Module on page 5-7

Noisy Process Chemical additives upstream of
magnetic flowmeter

Complete the Noisy Process Basic procedure (page 5-7).
Move injection point downstream of magnetic flowmeter, or move
magnetic flowmeter.

Sludge flows–Mining/Coal/
Sand/Slurries (other slurries with
hard particles)

Decrease flow rate below 10 ft/s

Styrofoam or other insulating particles
in process

Complete the Noisy Process Basic procedure (page 5-7);
Consult factory

Electrode coating Use replaceable electrodes in Model 8705.
Use a smaller flowtube to increase flow rate above 3 ft/s.
Periodically clean flowtube.

Air in line Move the flowtube to another location in the process line to ensure
that it is full under all conditions.

Low conductivity fluids (below 10
micromhos/cm)

Trim electrode and coil wires – see Conduit Cables on page 2-7

Advanced Troubleshooting continued on next page
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Meter output is unstable Medium to low conductivity fluids (10–25
micromhos/cm) combined with cable
vibration or 60 Hz interference

Eliminate cable vibration:
• Integral mount
• Move cable to lower vibration run
• Tie down cable mechanically
• Trim electrode and coil wires

See Conduit Cables on page 2-7
• Route cable line away from other equipment

powered by 60 Hz

Electrode incompatibility Check the Technical Data Sheet, Magnetic Flowmeter Material
Selection Guide (document number 00816-0100-3033), for
chemical compatibility with electrode material.

Improper grounding Check ground wiring – see Mount the Transmitter on page 2-3 for
wiring and grounding procedures

High local magnetic or electric fields Move magnetic flowmeter (20–25 ft away is usually acceptable)

Control loop improperly tuned Check control loop tuning

Sticky valve (look for periodic oscillation
of meter output)

Correct valve sticking

Flowtube failure Perform the flowtube Tests A, B, C, and D on Table 5-3 on page 5-6.

Analog output loop problem Check that the 4 to 20 mA loop matches the digital value. Perform
analog output test.

TABLE 5-2. Advanced Troubleshooting–Model 8712C/U/H

Symptom Potential Cause Corrective Action
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SOFTWARE TESTING

Analog Output Test
The analog output test allows you to drive the transmitter output to a 
desired electrical current output on terminals 7 and 8. This capability 
allows you to check the entire current loop prior to start-up. On the LOI 
the test will quit after five minutes if the transmitter is not manual 
returned to normal operation.

Pulse Output Test
The pulse output test allows you to drive the frequency output at 
terminals 5 and 6 to a desired value. This capability allows you to check 
auxiliary equipment prior to start-up. On the LOI the test will quit 
after five minutes if the transmitter is not manually returned to 
normal operation.

Transmitter Test
The transmitter test initiates a series of diagnostic tests that are not 
performed continuously during normal operation. It performs the 
following tests:

• Display Test

• RAM Test

• PROM Test

During the entire test, all outputs are driven to full-scale, 20 mA and 
1,000 Hz. The test requires about ten seconds to complete. 

FLOWTUBE
TROUBLESHOOTING

The Model 8712C/U/H, Model 8732C, or Model 8742C Magnetic 
Flowmeter Transmitters perform self diagnostics on the entire 
magnetic flowmeter system: the transmitter, the flowtube, and the 
interconnecting wiring. While most of the diagnostics are related to the 
transmitter microprocessor, some tests diagnose specific 
flowtube problems.

If a problem with the flowtube is identified, the following chart (Table 
5-3 on page 5-6) can assist in troubleshooting the flowtube. 

NOTE
Before performing any of the flowtube tests, cut off power and 
disconnect all connections inside the flowtube junction box. 

Take all readings from inside the junction box with a multimeter. 
Readings taken at the transmitter terminals may provide incorrect or 
inconclusive information and should be avoided. A flowtube circuit 
diagram is provided in Figure 5-1 on page 5-7.

HART Fast Keys 1, 4, 4, 3

LOI Key Aux. Function

HART Fast Keys 1, 4, 3, 3, 3

LOI Key Aux. Function

HART Fast Keys 1, 2, 1, 1, 2

LOI Key Aux. Function
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TABLE 5-3. Flowtube
Troubleshooting

Test A–Flowtube Coil

Step 1 Step 2 Step 3

Disconnect power from the transmitter
by removing the fuse. Disconnect wires
1 and 2 from the transmitter.

➤ Measure the resistance across wires 1
and 2 going to the flowtube, using the
lowest ohms scale. The reading should
be between 2 and 18 �.

➤ A reading outside this range indicates
that the coils or cables may be open
or shorted.

Test B– Coil Shield to Coil

Step 1 Step 2 Step 3

Disconnect power from the transmitter
by removing the fuse. Disconnect wires
1, 2, and ground from the transmitter.

➤ Measure the resistance from the coil
shield (ground) to wires 1 and 2 using
the highest scale. Both readings should
be overrange.

➤ Any reading on the scale indicates that
the coils are shorted to the housing.

Test C– Electrode Shield to Electrode (See Note Below)

Step 1 Step 2 Step 3

Disconnect power from the transmitter
by removing the fuse. Disconnect wires
17, 18, and 19 from the transmitter. Test
with process in the flowtube (either flow
or no flow).

➤ Measure the resistance from wire 17 to
18 and 17 to 19. This reading will
change as you hold the leads on the
wires, so use the initial reading.
These readings should both be between
1 k� and 3 M� and close to each other.

➤ A reading near 68k� or 0� indicates a
possible shorted electrode. A stable
reading indicates a shorted electrode.
A high reading indicates a possible
coated electrode, non-conductive
process, or electrode not in contact
with process.

Test D– Positive to Negative Electrode (See Note Below)

Step 1 Step 2 Step 3

Disconnect power from the transmitter
by removing the fuse. Disconnect wires
18, and 19 from the transmitter. Test with
process in the flowtube (either flow or
no flow).

➤ Measure the resistance between wires
18 and 19. This reading should be in the
range between 100 k� and 2M�.

➤ An overrange reading indicates a coated
electrode, non-conductive process,
or electrode not in contact with the
process.
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Troubleshooting

FIGURE 5-1.
Flowtube Circuit Diagram

Process Noise In some circumstances, process conditions such as slurries or fluids 
with high solid contents can cause the meter output to be unstable. The 
basic procedure for addressing a noisy process situation is outlined 
below. Complete them in order. When the output attains the desired 
stability, no further steps are required.

Noisy Conditions Basic Procedure
1. Change coil drive to 30 Hz and perform the Auto Zero function 

(see page 4-5) on the transmitter.

2. Increase the analog damping to 5 seconds.

3. Activate digital signal processing.

4. Consult Rosemount Sales Representative about using a High-
Signal Magnetic Flowmeter System.

REPLACEMENT
PROCEDURES

This section includes instructions for replacing the electronics board. If 
the electronics board in the transmitter ever fails, modular construction 
makes it easy to remove and replace.

Replacing the
Electronics Module
Removing the Electronics Removal of the electronics board consists of loosening several screws 

and disconnecting several connectors. Refer to Figure 5-2 and 
Figure 5-3 for location of these screws and connectors.

1. Remove power from the transmitter by removing fuse or by 
another technique.

2. Loosen and remove the four captive screws on the sides of the 
board as shown in Figure 5-2.

3. Pull the board out of the housing about two inches to access the 
connectors on the component side of the circuit board.

4. Disconnect the cables at the Power Connector and both Terminal 
Block Connectors. See Figure 5-2 for the exact locations.

87
12

-0
00

7E
04

A

68.1k� (not applicable for flowtubes
with N0 hazardous certification
approval option code)

Flowtube Housing

68.1k�
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5. Disconnect the cable at the LOI Connector as shown in 
Figure 5-2.

The power supply transformer may be left in the unit unless it is 
suspected to be faulty.

FIGURE 5-2. Model 8712C/U Captive Screws and Connectors

FIGURE 5-3. Model 8712C/U Electronics Board Connection Ports

LOI Connector

Power Connector

Terminal Block
Connector

Terminal Block
Connector

Power Supply Transformer

Captive Screws

87
12

-0
15

AB
,0

10
AB

87
12

-0
14

AB

Power Connector

Terminal Block
Connector

LOI
Connector

Terminal Block
Connector
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Troubleshooting

Installing the Electronics 1. Make sure that the large power supply transformer in the upper left 
hand corner is present. Transmitters operating by dc power do not 
have a transformer.

2. Holding the board component side down, connect the Power 
Connector and the Terminal Block Connectors.

3. Connect the LOI Connector.

4. Place the board in the housing, aligning the holes with the four 
standoffs. Insert and tighten the captive screws.

5. Make sure that the fuse is sized properly with the power 
supply transformer.

6. Restore power to the unit and reconfigure the electronics.

NOTE
Transformers are replaced with a wiring assembly for dc powered 
units (10-30 V dc).

Replacing the LOI
Electronics
Remove the LOI
Electronics Assembly

Tools for this installation

• One large Phillips head screwdriver

• One small Phillips head screwdriver

• One small flat head screwdriver

Complete the following steps to remove the LOI electronics assembly.

1. Disconnect power from the transmitter.

2. Loosen the housing cover screw and open the housing door.

3. Loosen the electronics board mounting screws and 
remove the board.

4. Unsnap the LOI connector and disconnect it from the 
LOI electronics.

5. Unsnap the LOI keypad connector and disconnect it from 
the LOI electronics.

Input Power Fuse Size

10–30 V dc
115 V ac
230 V ac

3 A
1 A
½ A
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Install the LOI
Electronics Assembly

Complete the following steps to install a new LOI electronics assembly.

1. Disconnect power from the transmitter.

2. Connect the LOI keypad connector to the LOI electronics 
assembly and snap it into place.

3. Connect the LOI connector to the LOI electronics and 
snap it into place.

4. Position the LOI electronics assembly so that the LOI display is 
shown clearly through the LOI window in the housing cover.

5. Tighten the six LOI holding screws until they are snug.

6. Close the transmitter housing cover and tighten the cover screw.

RETURN OF MATERIALS To expedite the return process outside the United States, contact the 
nearest Fisher-Rosemount representative.

The North American Response Center (1-800-654-7768) will assist you 
with any needed information or materials and is available for users 
within the United States and Canada, 24 hours a day.

The center will ask for product model and serial numbers, and will 
provide a Return Material Authorization (RMA) number. The center 
will also ask for the name of the process material the product was last 
exposed to. Mishandling products exposed to a hazardous substance 
may result in death or serious injury. A copy of the Material Safety 
Data Sheet may be required, depending on the nature of the hazardous 
substance as defined by OSHA.

The North American Response Center will provide the additional 
information and procedures necessary to return goods exposed to 
hazardous substances.

See Safety Messages on page 5-1 for complete warning information.
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6 Specifications

SPECIFICATIONS

Functional Specifications Flowtube Compatibility
Model 8712C is compatible with all Rosemount flowtubes – Model 8705, 
Model 8707, and Model 8711. The Model 8712U is also compatible with 
AC and DC powered flowtubes of other manufacturers. The Model 
8712H is only compatible with Model 8707 high-signal flowtube.

Flowtube Coil Resistance

Flow Rate Range
Capable of processing signals from fluids that are traveling between 
0.04 and 30 ft/s (0.01 to 10 m/s) for both forward and reverse flow in all 
flowtube sizes; full scale continuously adjustable between –30 and 30 
ft/s (–10 to 10 m/s)

Conductivity Limits
Process liquid must have a conductivity of 5 microsiemens/cm (5 
micromhos/cm) or greater for Model 8712C/U; process liquid must have 
a conductivity of 50 microsiemens/cm (50 micromhos/cm) for the Model 
8712H (excludes the effect of interconnecting cable length in remote 
mount transmitter installations)

Power Supply

Installation Coordination
Installation (overvoltage) Category II

Power Consumption

Ambient Temperature Limits

Operating

Model 8712C: 25 � maximum

Model 8712U: 350 � maximum

Model 8712H: 10 � maximum

Model 8712C/U: 115 or 230 V ac ±10%,
50–60 Hz or 10–30 V dc

Model 8712H: 115 V ac ±10%,
50–60 Hz

Model 8712C/U: 20 watts maximum

Model 8712H: 300 watts maximum

Model 8712C/U: –20 to 140 °F (–29 to 60 °C) 
with local operator interface

–30 to 150 °F (–34 to 66 °C) 
without local operator interface

Model 8712H: –20 to 130 °F (–29 to 54 °C) with 
or without local operator interface
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Storage
–22 to 176 °F (–30 to 80 °C)

Humidity Limits
0–100% RH at 120 °F (49 °C), decreases linearly to 10% RH at 
130 °F (54 °C)

Enclosure Ratings
NEMA 4X, CSA Enclosure Type 4X

Output Signals

Analog Output Adjustment
4–20 mA, jumper-selectable as internally or externally powered 5 to 
24 V dc; 0 to 1000 Ω load

Engineering units – lower and upper range values 
are user-selectable

Output automatically scaled to provide 4 mA at lower range value 
and 20 mA at upper range value; full scale continuously adjustable 
between -30 and 30 ft/s (-10 to 10 m/sec), 1 ft/s (0.3 m/s) 
minimum span

HART communications, digital flow signal, superimposed on 4–20 
mA signal, available for control system interface; 250 Ω required for 
HART communications

Scalable Frequency Adjustment
0-1000 Hz, externally powered at 5 to 24 V dc, translator switch 
closure up to 5.75 w; pulse value can be set to equal desired volume 
in selected engineering units; pulse width adjustable from 0.5 to 100 
m/s. 

Local operator interface automatically calculates and displays 
maximum allowable output frequency.

Auxiliary Output Function
Externally powered at 5 to 24 V dc, transistor switch closure up to 3 
W to indicate either:

Reverse Flow: Activates switch closure output when reverse flow is 
detected; reverse flow rate is displayed

Zero Flow: Activates switch closure output when flow goes to 0 ft/s

Positive Zero Return
Forces outputs of the transmitter to the zero flow rate signal level; 
activated by applying a contact closure

Software Lockout
Security lockout jumper on the electronics board can be set to 
deactivate all LOI and HART-based communicator functions to protect 
configuration variables from unwanted or accidental change

Output Testing

Analog Output Test
Transmitter may be commanded to supply a specified current 
between 3.75 and 23.25 mA
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Pulse Output Test
Transmitter may be commanded to supply a specified frequency 
between 1 and 1000 Hz

Turn-on Time
30 minutes to rated accuracy from power up,
5 seconds from power interruption

Start-up Time
0.2 seconds from zero flow

Low Flow Cutoff
Adjustable between 0.04 and 1 ft/s (0.01 and 0.3 m/s); below selected 
value, output is driven to the zero flow rate signal level

Overrange Capability
Signal output will remain linear until 110% of upper range value or 33 
ft/s; signal output will remain constant above these values; out of range 
message displayed on LOI and the HART Communicator

Damping
Adjustable between 0.2 and 256 seconds

Flowtube Compensation
Rosemount flowtubes are flow-calibrated and assigned a calibration 
factor at the factory. The calibration factor is entered into the 
transmitter, enabling interchangeability of flowtubes without 
calculations or a compromise in accuracy.
Model 8712U transmitters and other manufacturer’s flowtubes can be 
calibrated at known process conditions or at the Rosemount 
NIST-Traceable Flow Facility. Transmitters calibrated on site require a 
two-step procedure to match the known flow rate.

Hazardous Locations Certifications
N0 Factory Mutual (FM) Approval Non-incendive, non-flammable 

fluid service for Class I, Division 2 Groups A, B, C, and D; 
Dust-ignition proof for Class II/III, Division 1 Groups E, F, and G 
hazardous locations. T5 temperature level
AND
Canadian Standards Association (CSA) Approval Suitable for use 
in Class I, Division 2 Groups A, B, C, and D; Dust-ignition proof for 
Class II/III, Division 1, Groups E, F, and G hazardous locations

N5 Factory Mutual (FM) Approval Non-incendive, flammable fluid 
service for Class I, Division 2 Groups A, B, C, and D; Dust-ignition 
proof for Class II/III, Division 1 Groups E, F, and G hazardous 
locations. T5 temperature level

CE CE Marking

Performance
Specifications

(System specifications are given using the frequency output and with the 
unit at referenced conditions.)

Accuracy

Model 8712C/U with Model 8705 Flowtube
System accuracy is ±0.5% of rate from 1 to 30 ft/s (0.3 to 10 m/s); 
between 0.04 and 1.0 ft/s (0.01 and 0.3 m/s), the system has an 
accuracy of ±0.005 ft/s; analog output has the same accuracy as 
frequency output plus an additional 0.01% of span
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Model 8712H with Model 8707 Flowtube
System accuracy is ±0.5% of rate from 3 to 30 ft/s (1 to 10 m/s); 
between 0.04 and 3.0 ft/s (0.01 and 0.3 m/s), the system has an 
accuracy of ±0.005 ft/s; analog output has the same accuracy as 
frequency output plus an additional 0.1% of span

Model 8712C/U with Model 8711 Flowtube
System accuracy is ±0.5% of rate from 3 to 30 ft/s (1 to 10 m/s); 
below 3 ft/s (1 m/s), the system has an accuracy of ±0.015 ft/s (0.005 
m/s); analog output has the same accuracy as frequency output plus 
an additional 0.1% of span

Model 8712U with Other Manufacturers’ Flowtubes
When calibrated in the Rosemount Flow Facility, system accuracies 
as good as 0.5% of rate can be attained. Analog output has the same 
accuracy as frequency output, plus an additional 0.05% of span.

There is no accuracy specification for other manufacturers’ 
flowtubes calibrated in the process line.

Vibration Effect
±0.1% of span per SAMA PMC 31.1, Level 2

Repeatability
±0.1% of reading

Response Time
0.2 seconds maximum response to step change in input

Stability
±0.1% of rate over six months

Ambient Temperature Effect
±1% per 100 °F (37.8 °C)

RFI Effect
Class 1, A, B, C: ±0.5% of span at 3 V/m per SAMA PMC 33.1, wires 
and conduit

Supply Voltage Effect
Transmitter meets supply voltage effect requirements of SAMA PMC 
31.1, Section 5.10.1 through 5.10.5; transmitter withstands surges in 
supply voltage as specified in IEEE 472, 1974

Physical Specifications Materials of Construction

Housing
Low-copper aluminum, NEMA 4X and IEC 529 IP65

Pollution Degree 2

Paint
Polyurethane

Cover Gasket-
Rubber
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Electrical Connections
Three ¾–14 NPT connections provided on the base of the transmitter; 
screw terminals provided for all of the connections; power wiring 
connected to the transmitter only; remote mounted transmitters 
require only a single conduit connection to the flowtube; integrally 
mounted transmitters are factory-wired to the flowtube

Cable Requirements for Remote-Mount Transmitters
Transmitter Input Power

Remote transmitter installations require equal lengths of signal and 
coil drive cables. Integrally mounted transmitters are factory-wired and 
do not require interconnecting cables.
Lengths from 5 to 1,000 feet (1.5 to 300 meters) may be specified and 
will be shipped with the flowtube. When ordering the combination 
cable, the lengths specified must be from 5 to 500 feet 
(1.5 to 150 meters).
Cable longer than 100 feet (30 meters) is not recommended for 
high-signal systems.

Line Power Fuses

115 V ac systems
1 amp, Quick-acting Bussman AGCI or equivalent

5 amp, Quick-acting Bussman AGCI or equivalent 
(Model 8712H only)

230 V ac systems
0.5 amp, Quick-acting Bussman AGCI or equivalent

10–30 V dc systems
3 amp, Quick-acting Bussman AGCI or equivalent

Transmitter Dimensions and Weight
Transmitter: approximately 9 lb (4 kg); 
Add 1 lb (0.5 kg) for local operator interface – see Figure 15.

Description P/N

Signal Cable (20 AWG)
Belden 8762, Alpha 2411 equivalent

08712-0061-0001

Coil Drive Cable (14 AWG)
Belden 8720, Alpha 2442 equivalent

08712-0060-0001

Combination Signal and Coil
Drive Cable (18 AWG)(1)

Belden 9368 equivalent

(1) Combination signal and coil drive cable is not recommended for
high-signal magmeter system. For remote-mount installations,
combination signal and coil drive cable should be limited to less
than 100 ft (30 m).

08712-0750-0001
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ORDERING INFORMATION
NC = No Charge
NA = Not Applicable

Availability
Model Product Description C U H
8712C Magnetic Flowmeter Transmitter • NA NA
8712U Universal Magnetic Flowmeter Transmitter NA • NA
8712H High-Signal Magnetic Flowmeter Transmitter (For use with Model 8707 High-Signal Flowtube only.) NA NA •
Code Transmitter Style C U H

R Remote (2-inch pipe or surface mounting) • • •
T Integral (mounted to flowtube) • • •

Code Power Supply Voltage C U H
03 10–30 V dc • • NA
12 115 V ac, 50–60 Hz • • •
24 230 V ac, 50–60 Hz • • NA

Code Hazardous Location Certifications C U H

N0
Factory Mutual (FM) Class I, Division 2 Approval for nonflammable fluids;
Canadian Standards Association (CSA) Class I, Division 2 Approval • • •

N5 Factory Mutual (FM) Class I, Division 2 Approval for flammable fluids • • •
CE CE Marking • • NA

Code Options C U H
B6 Stainless Steel 4-bolt Kit for 2-inch Pipe Mount • • •
C1 Custom Configuration (Completed CDS 00806-0100-4668 required with order) • • •
C4 Analog output levels compliant with NAMUR recommendations NE43, 18-January-1994(1)

and high alarm level • • •
CN Analog output levels compliant with NAMUR recommendations NE43, 18-January-1994(1)

and low alarm level • • •
D1 High Accuracy Calibration [0.25% of rate from 3 to 30 ft/s (0.9 to 10 m/s)] matched flowtube

and transmitter system(2)
• NA NA

M4 Local Operator Interface (LOI) • • •
T1 Battery-backed Totalizer • • NA

Typical Model Number: 8712C R 12 N 0 M 4

(1) NAUMUR-compliant operation; alarm latch operations are pre-set at the factory and can not be changed to standard operation in the field.
(2) Option Code must be ordered for both flowtube and transmitter.
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SPARE PARTS
FIGURE 6-1. Model 8712C/U Exploded View Drawing (refer to Table ?-??)

TABLE 6-1. Model 8712C/U Spare Parts (refer to Figure ?-??)
 

➈

➁

➀

➅

➄

➃
➇➆

➂

➀ Electronic Board

➁ Transformer Block Assembly

➂ Terminal Block Assembly

➃ Cover, Lower Assembly

➄ Local Operator Interface Assembly

➅ Backlit LOI Electronics Board

➆ LOI Connector Assembly

➇ Cover, Switch Assembly

➈ Housing Base Assembly

87
12

-0
17

A
H

LC

Contact factory for Model 8712H spare parts.

Drawing Reference Part Description Part Number

➀ Electronics Kits (115 V ac) with battery-backed Totalizer and Transformer
Electronics Kits (230 V ac) with battery-backed Totalizer and Transformer
Electronics Kits (10-30 V dc) with battery-backed Totalizer and Wiring Harness
Electronics Kit with battery-backed Totalizer (Replaces 08712-0507-0031)

08712-0533-0032
08712-0533-0034
08712-0533-0036
08712-0507-0032

Additional Hardware

➁

Transformer Block Assembly Kit 115 V ac
(includes block, mounting hardware, wiring diagram, and fuse)
Transformer Block Assembly 230 V ac
(includes block, mounting hardware, wiring diagram, and fuse)
Wiring Harness Assembly Kit 10 to 30 V dc
(includes harness, mounting hardware, wiring diagram, and fuse)

08712-0513-0002

08712-0516-0002

08712-0529-0002

➂ Terminal Block Assembly 08712-0044-0002

➃ Lower Compartment Cover 08712-0063-0010

➄ Complete LOI Assembly (Includes Backlit Display Kit, LOI Connector, and Cover) 08712-0015-0002

➅ Backlit Display Electronics Kit with LOI Connector Assembly 08712-0096-0001

Spare Parts continued on next page
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STANDARD
CONFIGURATION

CUSTOM
CONFIGURATION
(OPTION CODE C1)

If Option Code C1 is ordered, Configuration Data Sheet (CDS) 
00806-0100-4668 must be submitted at the time of order.

➆ LOI Connector Assembly 08712-0016-0004

➇ Switch Assembly Cover 08712-0017-0001

➈ Housing Base Assembly with Terminal Block Assembly 08712-0053-0001

– Upper Assembly Cover without LOI 08712-0058-0001

Transmitter and Flowtube Accessories

– U-bolt for 2-inch Pipe Mount Kit (includes 1 each) C098300002

–
Multi-Point Reference Calibration Standard
(for use with Model 8712C, Model 8712U, or Model 8732C Transmitters) 8714DQ4

– Flowtrol Totalizer (Kessler-Ellis) 08712-0400-0002

– Spare Model 8714D Cable (for Model 8712C or 8712U transmitters) 08714-0205-0001

– SST U-bolt for 2-inch Pipe Mount Kit C09830006

Contact factory for Model 8712H spare parts.

Drawing Reference Part Description Part Number

Engineering Units: ft/sec

4 mA (1 V dc): 0

20 mA (5 V dc): 30

Tube Size: 3-inch

Flowtube 
Calibration Number: 1000005010000000.
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A HART Communicator

INTRODUCTION Included in this appendix

• Menu tree structure

• Fast key sequence features

• Description of the HART Communicator keypad

• Connections and hardware

• Basic features

• Functions of menus

• Diagnostic messages

NOTE
This appendix provides a brief summary of the HART Communicator 
and is not meant to replace the HART Communicator manual. Please 
refer to the HART Communicator manual for detailed instructions on 
the use, features, and full capabilities of the HART Communicator.

SAFETY MESSAGES Instructions and procedures in this section may require special 
precautions to ensure the safety of the personnel performing the 
operations. Refer to the following safety messages before performing 
any operation in this section.

Explosions can result in death or serious injury.

Do not make connections to the serial port or NiCad recharger jack in an
explosive atmosphere.

Before connecting the HART Communicator in an explosive atmosphere, make sure
the instruments in the loop are installed in accordance with intrinsically safe or
nonincendive field wiring practices.
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FIGURE A-1. HART Communicator Menu Tree for Model 8712C/U/H

1 PROCESS
VARIABLE

2 DIAGNOSTICS
AND
SERVICE

3 BASIC
SETUP

4 DETAILED
SETUP

5 REVIEW

1 Tag
2 PV UNITS
3 URV
4 LRV
5 Line Size
6 Calibration Number
7 Damping

1 SELF TEST/STATUS

2 Loop Test

3 Pulse Output Test

4 CALIBRATION

1 CHARACTERIZE
METER

2 PV UNITS

3 CONFIGURE
OUTPUTS

4 SIGNAL
PROCESSING

5 DEVICE
INFORMATION

1 Flow Rate Units
2 SPECIAL UNITS

1 Flow Rate
2 Percent of Range
3 Analog Output
4 TOTALIZER
5 Pulse Output

1 Measure Gross Total
2 Measure Net Total
3 Measure Reverse Total
4 Start Totalizer
5 Stop Totalizer
6 Reset Totalizer

1 View Status
2 Test/Status

1 D/A Trim
2 Scaled D/A Trim
3 Electronics Trim
4 Auto Zero Trim
5 Universal Trim

(8712U only)

1 DEVICE
SETUP

2 PV
3 PV AO
4 PV LRV
5 PV URV

On-line
Menu

1 User Defined Vol Unit
2 Base Vol Unit
3 Conversion Number
4 Base Time Unit
5 User Defined Flow Unit

1 Line Size
2 Calibration Number
3 Coil Drive Frequency
4 Upper Sensor Limit
5 Lower Sensor Limit
6 PV Min Span
7 Coil Current (8712U only)
8 Transmitter Gain (8712U only)
9 Tube Gain (8712U only)

1 Flow Rate Units
2 Special Units

1 User Defined Vol Unit
2 Base Vol Unit
3 Conversion Number
4 Base Time Unit
5 User Defined Flow Unit

1 ANALOG OUTPUT

2 PULSE OUTPUT

3 AUXILIARY
OUTPUT

4 TOTALIZER

5 HART OUTPUT

1 URV
2 LRV
3 AOI
4 Alarm Type
5 Loop Test
6 D/A Trim
7 Scaled D/A

1 Reverse Flow Enable
2 Zero Flow Enable

1 Low Flow Cutoff
2 Damping
3 Coil Drive

Frequency
4 Control Status
5 Number of

Samples
6 Max % Limit
7 Time Limit

1 Poll
Address

2 Number
Preambles

3 Burst Mode
Control

4 Burst
Option

1 Manufacturer
2 Tag
3 Descriptor
4 Message
5 Date
6 Device ID
7 Flowtube S/N
8 Flowtube Tag
9 Write Protect
– Rev Number
– Construction Material

1 Universal Rev
2 Transmitter Rev
3 Software Rev

1 Flange Type
2 Flange Material
3 Electrode Type
4 Electrode Material
5 Liner Material

1 Measure
Gross Total

2 Measure Net
Total

3 Measure
Reverse Total

4 Start
Totalizer

5 Stop
Totalizer

6 Reset
Totalizer

1 Pulse Output Scaling
2 Pulse Width
3 Pulse Output Test
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A-3

HART Communicator

TABLE A-1. HART Fast Key Sequences

Function HART Fast Key

Analog Output 1, 1, 3

Auto Zero Trim 1, 2, 4, 4

Auxiliary Output 1, 4, 3, 3

Base Time Unit 1, 3, 2, 2, 4

Base Vol Unit 1, 3, 2, 2, 2

Basic Setup 1, 3

Burst Mode Control 1, 4, 3, 5, 3

Burst Option 1, 4, 3, 5, 4

Calibration 1, 2, 4

Calibration Number 1, 3, 6

Coil Current
(8712U Only)

1, 4, 1, 7

Coil Drive Frequency 1, 4, 1, 3

Configure Outputs 1, 4, 3

Construction Material 1, 4, 5, –

Control Status 1, 4, 4, 4

Conversion Number 1, 3, 2, 2, 3

D/A Trim 1, 2, 4, 1

Damping 1, 3, 7

Date 1, 4, 5, 5

Descriptor 1, 4, 5, 3

Detailed Setup 1, 4

Device ID 1, 4, 5, 6

Device Information 1, 4, 5

Device Setup 1

Diagnostics and
Service

1, 2

Electronics Trim 1, 2, 4, 3

Flow Rate 1, 1, 1

Flow Rate Units 1, 3, 2, 1

Flowtube S/N 1, 4, 5, 7

Flowtube Tag 1, 4, 5, 8

Gross Total 1, 1, 4, 1

HART Output 1, 4, 3, 5

Line Size 1, 3, 5

Loop Test 1, 2, 2

Low Flow Cutoff 1, 4, 4, 1

LRV
(Lower Range Value)

1, 3, 4

LSL
(Lower Sensor Limit)

1, 4, 1, 5

Manufacturer 1, 4, 5, 1

Max % Limit 1, 4, 4, 6

Message 1, 4, 5, 4

Net Total 1, 1, 1, 2

Number of Samples 1, 4, 4, 5

Function HART Fast Key

Number Preambles 1, 4, 3, 5, 2

Percent of Range 1, 1, 2

Poll Address 1, 4, 3, 5, 1

Process Variables 1, 1

Pulse Output 1, 1, 5

Pulse Output Scaling 1, 4, 3, 2, 1

Pulse Output Test 1, 2, 3

Pulse Width 1, 4, 3, 2, 2

PV 2

PV AO 3

PV LRV 4

PV Min Span 1, 4, 1, 6

PV URV 5

PV Units 1, 3, 2

Reset Totalizer 1, 1, 4, 6

Reverse Flow Enable 1, 4, 3, 3, 1

Reverse Total 1, 1, 4, 3

Review 1, 5

Rev Number 1, 4, 5 –

Scaled D/A Trim 1, 2, 4, 2

Self Test 1, 2, 1, 2

Self Test/Status 1, 2, 1

Signal Processing 1, 4, 4

Special Units 1, 3, 2, 2

Start Totalizer 1, 1, 4, 4

Stop Totalizer 1, 1, 4, 5

Tag 1, 3, 1

Time Limit 1, 4, 4, 7

Totalizer 1, 1, 4

Transmitter Gain
(8712U Only)

1, 4, 1, 8

Tube Gain (8712U Only) 1, 4, 1, 9

Universal Trim
(8712U Only)

1, 2, 4, 5

URV
(Upper Range Value)

1, 3, 3

User Defined
Flow Unit

1, 3, 2, 2, 5

User Defined Vol Unit 1, 3, 2, 2, 1

USL
(Upper Sensor Limit)

1, 4, 1, 4

View Status 1, 2, 1, 1

Write Protect 1, 4, 5, 9

Zero Flow Enable 1, 4, 3, 3, 2
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Model 8712C/U/H Magnetic Flowmeter Transmitters

A-4

CONNECTIONS AND
HARDWARE

The HART Communicator exchanges information with the transmitter 
from the control room, the instrument site, or any wiring termination 
point in the loop. Be sure to install the instruments in the loop in 
accordance with intrinsically safe or nonincendive field wiring 
practices. Explosions can result if connections to the serial port or 
NiCad recharger jack are made in an explosive situation. The HART 
Communicator should be connected in parallel with the transmitter. 
Use the loop connection ports on the rear panel of the HART 
Communicator (see Figure A-2). The connections are non-polarized. 

FIGURE A-2. Rear Connection Panel with Optional NiCad Recharger Jack

FIGURE A-3. Connecting the HART Communicator to a Transmitter Loop

NOTE
The HART Communicator needs a minimum of 250 ohms resistance in 
the loop to function properly. The HART Communicator does not 
measure loop current directly.

See Safety Messages on page A-1 for complete warning information.

Serial Port

27
5-

00
8A

B

Loop Connection Ports

Optional NiCad
Recharger Jack

Power
Supply

Current
Meter

RL≥250�

87
12

-8
71

2Q
11

A
Fuse
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A-5

HART Communicator

FIGURE A-4. Connecting the HART Communicator with the Optional Load Resistor

BASIC FEATURES The basic features of the HART Communicator include Action Keys, 
Function Keys, and Alphanumeric and Shift Keys.

FIGURE A-5. The HART Communicator

NOTE
Loop must be broken to insert
the optional 250 ohm resistor.

Optional 250 ohm
load resistor

Model 8712U

87
12

-8
71

2Q
11

B,
02

75
B0

1A

Fuse

Function
Keys

Alphanumeric
Keys

Action
Keys

Shift
Keys

27
5-

01
1A

B
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Model 8712C/U/H Magnetic Flowmeter Transmitters

A-6

Action Keys The Action Keys
As shown in Figure A-5, the action keys are the six blue, white, and 
black keys located above the alphanumeric keys. The function of each 
key is described as follows:

ON/OFF Key
Use this key to power the HART Communicator. When the 
communicator is turned on, it searches for a transmitter on the 
4–20 mA loop. If a device is not found, the communicator displays 
the message, “No Device Found. Press OK.” 

If a HART-compatible device is found, the communicator displays the 
Online Menu with device ID and tag. 

Directional Keys
Use these keys to move the cursor up, down, left, or right. The right 
arrow key also selects menu options, and the left arrow key returns to 
the previous menu.

HOT Key
Use this key to quickly access important, user-defined options when
connected to a HART-compatible device. Pressing the Hot Key turns
the HART Communicator on and displays the Hot Key Menu. 
See Customizing the Hot Key Menu in the HART Communicator 
manual for more information.

Function Keys Use the four software-defined function keys, located below the LCD, to 
perform software functions. On any given menu, the label appearing 
above a function key indicates the function of that key for the current 
menu. As you move among menus, different function key labels appear 
over the four keys. For example, in menus providing access to on-line 
help, the  label may appear above the F1 key. In menus providing 
access to the Home Menu, the  label may appear above the F3 key. 
Simply press the key to activate the function. See your HART 
Communicator manual for details on specific Function Key definitions.

Alphanumeric and
Shift Keys

The Alphanumeric keys perform two functions: the fast selection of 
menu options and data entry.

FIGURE A-6. HART Communicator Alphanumeric and Shift Keys

HELP
HOME

27
5-

03
83

A
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A-7

HART Communicator

Data Entry Some menus require data entry. Use the Alphanumeric and Shift keys 
to enter all alphanumeric information into the HART Communicator. If 
you press an Alphanumeric key alone from within an edit menu, the 
bold character in the center of the key appears. These large characters 
include the numbers zero through nine, the decimal point (.), and the 
dash symbol (—).

To enter an alphabetic character, first press the Shift key that 
corresponds to the position of the letter you want on the alphanumeric 
key. Then press the alphanumeric key. For example, to enter the letter 
R, first press the right Shift key, then the “6” key (see Figure A-7). Do 
not press these keys simultaneously, but one after the other.

FIGURE A-7. Data Entry Key Sequence

HART Fast Key Feature The HART Fast Key feature provides quick on-line access to transmitter 
variables and functions. Instead of stepping your way through the menu 
structure using the Action Keys, you can press a HART Fast Key 
Sequence to move from the Online Menu to the desired variable or 
function. On-screen instructions guide you through the rest of the screens.

HART Fast Key Example The HART Fast Key sequences are made up of the series of numbers 
corresponding to the individual options in each step of the menu 
structure. For example, from the Online Menu you can change the 
Date. Following the menu structure, press 1 to reach Device Setup, 
press 4 for Detailed Setup, press 5 for Device Info, press 5 for Date. 
The corresponding HART Fast Key sequence is 1,4,5,5.

HART Fast Keys are operational only from the Online Menu. If you use 
them consistently, you will need to return to the Online Menu by 
pressing HOME (F3) when it is available. If you do not start at the 
Online Menu, the HART Fast Keys will not function properly.

Use Table A-1, an alphabetical listing of every on-line function, to find 
the corresponding HART Fast Keys. These codes are applicable only to 
the transmitter and the HART Communicator.
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Model 8712C/U/H Magnetic Flowmeter Transmitters

A-8

MENUS AND FUNCTIONS The HART Communicator is a menu driven system. Each screen 
provides a menu of options that can be selected as outlined above, or 
provides direction for input of data, warnings, messages, or other 
instructions. 

Main Menu When the HART Communicator is turned on, one of two menus will 
appear. If the HART Communicator is connected to an operating loop, 
the communicator will find the device and display the Online Menu (see 
below). If it is not connected to a loop, the communicator will indicate 
that no device was found. When you press OK (F4), it will display the 
Main Menu.

 The Main Menu provides the following options:

• Offline–The Offline option provides access to offline configuration 
data and simulation functions.

• Online–The Online option checks for a device and if it finds one, 
brings up the Online Menu.

• Transfer–The Transfer option provides access to options for 
transferring data either from the HART Communicator (Memory) 
to the transmitter (Device) or vice versa. Transfer is used to move 
off-line data from the HART Communicator to the flowmeter, or 
to retrieve data from a flowmeter for off-line revision. 

NOTE
Online communication with the flowmeter automatically loads the 
current flowmeter data to the HART Communicator. Changes in on-line 
data are made active by pressing SEND (F2). The transfer function is 
used only for off-line data retrieval and sending.

• Frequency Device–The Frequency Device option displays the 
frequency output and corresponding pressure output of 
current-to-pressure transmitters.

• Utility–The Utility option provides access to the contrast control 
for the HART Communicator LCD screen and to the autopoll 
setting used in multidrop applications. 

Once selecting a Main Menu option, the HART Communicator provides 
the information you need to complete the operation. If further details 
are required, consult the HART Communicator manual.

Online Menu The Online Menu can be selected from the Main Menu as outlined 
above, or it may appear automatically if the HART Communicator is 
connected to an active loop and can detect an operating flowmeter. 

NOTE
The Main Menu can be accessed from the Online Menu. Press the left 
arrow action key to deactivate the on-line communication with the 
flowmeter and to activate the Main Menu options.

When configuration variables are reset in the on-line mode, the new 
settings are not activated until the data are sent to the flowmeter. 
Press SEND (F2) when it is activated to update the process variables of 
the flowmeter. 

On-line mode is used for direct evaluation of a particular meter, 
re-configuration, changing parameters, maintenance, and other 
functions. 
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A-9

HART Communicator

Diagnostic Messages The following is a list of messages used by the HART Communicator 
(HC) and their corresponding descriptions.

Variable parameters within the text of a message are indicated with 
<variable parameter>.

Reference to the name of another message is identified by 
[another message].

TABLE A-2. Diagnostic Messages
Message Description

Add item for ALL device types or only for this ONE device type Asks the user whether the hot key item being added should be added for all
device types or only for the type of device that is connected.

Command Not Implemented The connected device does not support this function.

Communication Error Either a device sends back a response indicating that the message it
received was unintelligible or the HC cannot understand the response
from the device.

Configuration memory not compatible with connected device The configuration stored in memory is incompatible with the device to which
a transfer has been requested.

Device Busy The connected device is busy performing another task.

Device Disconnected Device fails to respond to a command

Device write protected Device is in write-protect mode Data can not be written

Device write protected – do you still want to shut off? Device is in write-protect mode – press YES to turn the HC off and lose the
unsent data.

Display value of variable on hot key menu? Asks whether the value of the variable should be displayed adjacent to its
label on the hot key menu if the item being added to the hot key menu is a
variable.

Download data from configuration memory to device Prompts user to press SEND softkey to initiate a memory to device transfer.

Exceed field width Indicates that the field width for the current arithmetic variable exceeds the
device- specified description edit format

Exceed precision Indicates that the precision for the current arithmetic variable exceeds the
device- specified description edit form

Ignore next 50 occurrences of status? Asked after displaying device status – softkey answer determines whether
next 50 occurrences of device status will be ignored or displayed

Illegal character An invalid character for the variable type was entered.

Illegal date The day portion of the date is invalid.

Illegal month The month portion of the date is invalid.

Illegal year The year portion of the date is invalid.

Incomplete exponent The exponent of a scientific notation floating point variable is incomplete.

Incomplete field The value entered is not complete for the variable type.

Looking for a device Polling for multidropped devices at addresses 1–15

Mark as read only variable on hot key menu? Asks whether the user should be allowed to edit the variable from the hot key
menu if the item being added to the hot key menu is a variable

No device configuration in configuration memory There is no configuration saved in memory available to re-configure off-line
or transfer to a device.

No Device Found Poll of address zero fails to find a device, or poll of all addresses fails to find
a device if auto-poll is enabled

No hot key menu available for this device There is no menu named “hot key” defined in the device description for
this device.

No off-line devices available There are no device descriptions available to be used to configure a
device off-line.

No simulation devices available There are no device descriptions available to simulate a device.

No UPLOAD_VARIABLES in ddl for this device There is no menu named “upload_variables” defined in the device
description for this device – this menu is required for off-line configuration.

Diagnostic Messages continued on next page
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Model 8712C/U/H Magnetic Flowmeter Transmitters

A-10

No Valid Items The selected menu or edit display contains no valid items.

OFF KEY DISABLED Appears when the user attempts to turn the HC off before sending modified
data or before completing a method

On-line device disconnected with unsent data – RETRY or OK to
lose data

There is unsent data for a previously connected device. Press RETRY to
send data, or press OK to disconnect and lose unsent data.

Out of memory for hot key configuration – delete unnecessary
items

There is no more memory available to store additional hockey items.
Unnecessary items should be deleted to make space available.

Overwrite existing configuration memory Requests permission to overwrite existing configuration either by a
device-to-memory transfer or by an off-line configuration; user answers using
the softkeys

Press OK... Press the OK softkey – this message usually appears after an error message
from the application or as a result of HART communications.

Restore device value? The edited value that was sent to a device was not properly implemented.
Restoring the device value returns the variable to its original value.

Save data from device to configuration memory Prompts user to press SAVE softkey to initiate a device-to-memory transfer

Saving data to configuration memory Data is being transferred from a device to configuration memory.

Sending data to device Data is being transferred from configuration memory to a device.

There are write only variables which have not been edited.
Please edit them.

There are write-only variables which have not been set by the user. These
variables should be set or invalid values may be sent to the device.

There is unsent data. Send it before shutting off? Press YES to send unsent data and turn the HC off. Press NO to turn the HC
off and lose the unsent data.

Too few data bytes received Command returns fewer data bytes than expected as determined by the
device description

Transmitter Fault Device returns a command response indicating a fault with the
connected device

Units for <variable label> has changed – unit must be sent before
editing, or invalid data will be sent

The engineering units for this variable have been edited. Send engineering
units to the device before editing this variable.

Unsent data to on-line device – SEND or LOSE data There is unsent data for a previously connected device which must be sent
or thrown away before connecting to another device.

Use up/down arrows to change contrast. Press DONE when done. Gives direction to change the contrast of the HC display

Value out of range The user-entered value is either not within the range for the given type and
size of variable or not within the min/max specified by the device.

<message> occurred reading/writing <variable label> Either a read/write command indicates too few data bytes received,
transmitter fault, invalid response code, invalid response command, invalid
reply data field, or failed pre- or post-read method; or a response code of any
class other than SUCCESS is returned reading a particular variable.

<variable label> has an unknown value – unit must be sent before
editing, or invalid data will be sent

A variable related to this variable has been edited. Send related variable to
the device before editing this variable.

TABLE A-2. Diagnostic Messages
Message Description
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Appendix

B-1

B Wiring Diagrams

The wiring diagrams in this section illustrate the proper connections 
between the Model 8712C/U/H and most flowtubes currently on the 
market. Specific diagrams are included for most models, and where 
information for a particular model of a manufacturer is not available, a 
generic drawing pertaining to that manufacturers’ flowtubes is 
provided. If the manufacturer for your flowtube is not included, see the 
drawing for generic connections.

Rosemount Transmitter Flowtube Manufacturer Page Number

Rosemount
Model 8712C/U Model 8705, 8707, 8711 page B-2

Model 8712H Model 8707 page B-3

Model 8712U Model 8701 page B-4

Model 8712U Model 8705 page B-5

Model 8712U Model 8711 page B-6

Brooks
Model 8712U Model 5000 page B-7

Model 8712U Model 7400 page B-8

Endress and Hauser page B-9

Model 8712U Generic Wiring for Flowtube page B-9

Fischer and Porter page B-10

Model 8712U Model 10D1418 page B-10

Model 8712U Model 10D1419 page B-11

Model 8712U Model 10D1430 (Remote) page B-12

Model 8712U Model 10D1430 page B-13

Model 8712U Model 10D1465, 10D1475 (Integral) page B-14

Model 8712U Generic Wiring for Flowtubes page B-15

Foxboro
Model 8712U Series 1800 page B-16

Model 8712U Series 1800 (Version 2) page B-17

Model 8712U Series 2800 page B-18

Model 8712U Generic Wiring for Flowtubes page B-19

Kent
Model 8712U Veriflux VTC page B-20

Model 8712U Generic Wiring for Flowtubes page B-21

Krohne
Model 8712U Generic Wiring for Flowtubes page B-22

Taylor
Model 8712U Series 1100 page B-23

Model 8712U Generic Wiring for Flowtubes page B-24

Yamatake Honeywell
Model 8712U Generic Wiring for Flowtubes page B-25

Yokogawa
Model 8712U Generic Wiring for Flowtubes page B-26

Generic Manufacturer Wiring page B-27

Model 8712U Generic Wiring for Flowtubes page B-27
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Model 8712C/U/H Magnetic Flowmeter Transmitters

B-2

ROSEMOUNT
FLOWTUBES

Model 8705/8707/8711
Flowtubes to
Model 8712C/U Transmitter

Connect coil drive and electrode cables as shown in Figure B-1.

FIGURE B-1. Wiring Diagram to
Model 8712C/U/H Transmitter

87
12

-0
4A

This is a pulsed dc
magnetic flowmeter. Do
not connect ac power
to the flowtube or to
terminals 1 and 2 of
the transmitter, or
replacement of the
electronics board will
be necessary.

TABLE B-1. Rosemount Model
8705/8707/8711 Flowtube
Wiring Connections

Rosemount
Model 8712C/U/H

Transmitters

Rosemount Model
8705/8707/8711

Flowtubes

1 1

2 2

17 17

18 18

19 19
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B-3

Wiring Diagrams

Model 8707 High-Signal
Flowtube to Model 8712H
High-Signal Transmitter

Connect coil drive and electrode cables as shown in Figure B-2.

FIGURE B-2.
Wiring Diagram to Model 8712H
High-Signal Transmitter

87
12

-0
3A

This is a pulsed dc
magnetic flowmeter. Do
not connect ac power
to the flowtube or to
terminals 1 and 2 of
the transmitter, or
replacement of the
electronics board will
be necessary.

TABLE B-2. Rosemount Model 8707
Flowtube Wiring Connections

Rosemount
Model 8712H
Transmitters

Rosemount Model
8707 Flowtubes

1 1

2 2

17 17

18 18

19 19
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Model 8712C/U/H Magnetic Flowmeter Transmitters

B-4

Model 8701 Flowtube to
Model 8712U Transmitter

Connect coil drive and electrode cables as shown in Figure B-3.

FIGURE B-3. Wiring Diagram for
Rosemount Model 8701 Flowtube and
Rosemount Model 8712U Transmitter

87
12

-8
71

2O
11

A

ROSEMOUNT MODEL
8701 FLOWTUBE

ROSEMOUNT MODEL
8712U TRANSMITTER

This is a pulsed dc
magnetic flowmeter. Do
not connect ac power
to the flowtube or to
terminals 1 and 2 of
the transmitter, or
replacement of the
electronics board will
be necessary.

TABLE B-3. Rosemount Model 8701
Flowtube Wiring Connections

Rosemount
Model 8712U

Rosemount Model
8701 Flowtubes

1 1

2 2

Ground

17 17

18 18

19 19
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B-5

Wiring Diagrams

Model 8705 Flowtube to
Model 8712U Transmitter

Connect coil drive and electrode cables as shown in Figure B-4.

FIGURE B-4. Wiring Diagram for
Rosemount 8705 Flowtube and
Rosemount Model 8712U Transmitter

87
12

-8
71

2P
11

A

ROSEMOUNT
MODEL 8705
FLOWTUBE

ROSEMOUNT MODEL
8712U TRANSMITTER

TABLE B-4. Rosemount Model 8705
Flowtube Wiring Connections

Rosemount
Model 8712U

Rosemount Model
8705 Flowtubes

1 1

2 2

Ground

17 17

18 18

19 19

This is a pulsed dc
magnetic flowmeter. Do
not connect ac power
to the flowtube or to
terminals 1 and 2 of
the transmitter, or
replacement of the
electronics board will
be necessary.
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Model 8712C/U/H Magnetic Flowmeter Transmitters

B-6

Model 8711 Flowtube to
Model 8712U Transmitter

Connect coil drive and electrode cables as shown in Figure B-5.

FIGURE B-5. Wiring Diagram for
Rosemount Model 8711 Flowtube and
Rosemount Model 8712U Transmitter

87
12

-8
71

2N
11

A

ROSEMOUNT MODEL
8711 FLOWTUBE

ROSEMOUNT MODEL
8712U TRANSMITTER

TABLE B-5. Rosemount Model 8711
Flowtube Wiring Connections

Rosemount
Model 8712U

Rosemount Model
8711 Flowtubes

1 Coils +

2 Coils –

Ground

17 Shield

18 Electrode +

19 Electrode –

This is a pulsed dc
magnetic flowmeter. Do
not connect ac power
to the flowtube or to
terminals 1 and 2 of
the transmitter, or
replacement of the
electronics board will
be necessary.

ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 1405 of 2338



B-7

Wiring Diagrams

BROOKS FLOWTUBES Connect coil drive and electrode cables as shown in Figure B-6.

Model 5000 Flowtube to
Model 8712U Transmitter

FIGURE B-6. Wiring Diagram for
Brooks Flowtube Model 5000 and
Rosemount Model 8712U

BROOKS
MODEL 5000

ROSEMOUNT MODEL
8712U TRANSMITTER

87
12

-8
71

2P
11

A

This is a pulsed dc
magnetic flowmeter. Do
not connect ac power
to the flowtube or to
terminals 1 and 2 of
the transmitter, or
replacement of the
electronics board will
be necessary.

TABLE B-6. Brooks Model 5000 Flowtube
Wiring Connections

Rosemount
Model 8712U

Brooks Flowtubes
Model 5000

1 1

2 2

Ground

17 17

18 18

19 19
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Model 8712C/U/H Magnetic Flowmeter Transmitters

B-8

Model 7400 Flowtube to
Model 8712U Transmitter

Connect coil drive and electrode cables as shown in Figure B-7.

FIGURE B-7. Wiring Diagram for
Brooks Flowtube Model 7400 and
Rosemount Model 8712U

BROOKS
MODEL 7400

ROSEMOUNT MODEL
8712U TRANSMITTER

87
12

-8
71

2N
11

A

TABLE B-7. Brooks Model 7400 Flowtube
Wiring Connections

Rosemount
Model 8712U

Brooks Flowtubes
Model 7400

1 Coils +

2 Coils –

Ground

17 Shield

18 Electrode +

19 Electrode –

This is a pulsed dc
magnetic flowmeter. Do
not connect ac power
to the flowtube or to
terminals 1 and 2 of
the transmitter, or
replacement of the
electronics board will
be necessary.
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B-9

Wiring Diagrams

ENDRESS AND HAUSER
FLOWTUBES

Connect coil drive and electrode cables as shown in Figure B-8.

Endress and Hauser
Flowtube to
Model 8712U Transmitter

FIGURE B-8. Wiring Diagram for
Endress and Hauser Flowtubes

Electrodes
7

5

4

Coils
14

42

41

ROSEMOUNT MODEL
8712U TRANSMITTER

ENDRESS AND
HAUSER FLOWTUBES

87
12

-8
71

2E
01

A

Fuse

This is a pulsed dc
magnetic flowmeter. Do
not connect ac power
to the flowtube or to
terminals 1 and 2 of
the transmitter, or
replacement of the
electronics board will
be necessary.

TABLE B-8. Endress and Hauser Flowtube
Wiring Connections

Rosemount
Model 8712U

Endress and Hauser
Flowtubes

1 41

2 42

14

17 4

18 5

19 7
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Model 8712C/U/H Magnetic Flowmeter Transmitters

B-10

FISCHER AND PORTER
FLOWTUBES

Connect coil drive and electrode cables as shown in Figure B-9.

Model 10D1418 Flowtube to
Model 8712U Transmitter

FIGURE B-9. Wiring Diagram for
Fischer and Porter Flowtube Model
10D1418 and Rosemount
Model 8712U

ROSEMOUNT MODEL
8712U TRANSMITTER

Electrode Connections

U1

U2

G

8

6

7

L1

L2

5

3

2

1

Coil Connections 87
12

-1
00

0A
01

B

This is a pulsed dc
magnetic flowmeter. Do
not connect ac power
to the flowtube or to
terminals 1 and 2 of
the transmitter, or
replacement of the
electronics board will
be necessary.

TABLE B-9. Fischer and Porter Model
10D1418 Flowtube Wiring Connections

Rosemount
Model 8712U

Fischer and Porter
Model 10D1418

Flowtubes

1 L1

2 L2

Chassis Ground

17 3

18 1

19 2
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B-11

Wiring Diagrams

Model 10D1419 Flowtube to
Model 8712U Transmitter

Connect coil drive and electrode cables as shown in Figure B-10.

FIGURE B-10. Wiring Diagram for
Fischer and Porter Flowtube Model
10D1419 and Rosemount
Model 8712U

ROSEMOUNT MODEL
8712U TRANSMITTER

87
12

-1
00

1A

3

2

1

18

L1

L2

16

17

Electrode Connections

Coil Connections

This is a pulsed dc
magnetic flowmeter. Do
not connect ac power
to the flowtube or to
terminals 1 and 2 of
the transmitter, or
replacement of the
electronics board will
be necessary.

TABLE B-10. Fischer and Porter Model
10D1419 Flowtube Wiring Connections

Rosemount
Model 8712U

Fischer and Porter
Model 10D1419

Flowtubes

1 L1

2 L2

3

17 3

18 1

19 2
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Model 8712C/U/H Magnetic Flowmeter Transmitters

B-12

Model 10D1430 Flowtube
(Remote) to Model 8712U
Transmitter

Connect coil drive and electrode cables as shown in Figure B-11.

FIGURE B-11. Wiring Diagram for
Fischer and Porter Flowtube
Model 10D1430 (Remote) and
Rosemount Model 8712U

ROSEMOUNT MODEL
8712U TRANSMITTER

1

2

3

G

L1

8

87
12

-1
00

0A
01

C

Coil Connections

Electrode Connections

This is a pulsed dc
magnetic flowmeter. Do
not connect ac power
to the flowtube or to
terminals 1 and 2 of
the transmitter, or
replacement of the
electronics board will
be necessary.

TABLE B-11. Fischer and Porter
Model 10D1430 (Remote) Flowtube
Wiring Connections

Rosemount
Model 8712U

Fischer and Porter
Model 10D1430

(Remote) Flowtubes

1 L1

2 8

G

19 3

18 1

17 2
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B-13

Wiring Diagrams

Model 10D1430 Flowtube
(Integral) to Model 8712U
Transmitter

Connect coil drive and electrode cables as shown in Figure B-12.

FIGURE B-12. Wiring Diagram for
Fischer and Porter Flowtube Model
10D1430 (Integral) and Rosemount
Model 8712U

Electrode Connections

ROSEMOUNT MODEL
8712U TRANSMITTER

To L2
(Disconnect)

To Calibration Device
(Disconnect)

1

2

3

7

6

8

L2

L1

U2

U1

1

2

3

7

6

L2

L1

U2

U1

G

TB1

TB2
Coil Connections

87
12

-1
00

0A
01

E
This is a pulsed dc
magnetic flowmeter. Do
not connect ac power
to the flowtube or to
terminals 1 and 2 of
the transmitter, or
replacement of the
electronics board will
be necessary.

TABLE B-12. Fischer and Porter
Model 10D1430 (Integral) Flowtube
Wiring Connections

Rosemount
Model 8712U

Fischer and Porter
Model 10D1430

(Integral) Flowtubes

1 L1

2 L2

G

17 3

18 1

19 2
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Model 8712C/U/H Magnetic Flowmeter Transmitters

B-14

Model 10D1465 and
Model 10D1475 Flowtubes
(Integral) to Model 8712U
Transmitter

Connect coil drive and electrode cables as shown in Figure B-13.

FIGURE B-13. Wiring Diagram for
Fischer and Porter Flowtube Model
10D1465 and Model 10D1475
(Integral) and Rosemount
Model 8712U

87
12

-1
00

0A
01

D

2A

2

1

5

6

16

3

CT

M2

M1

MR

Electrode Connections

Coil Connections

ROSEMOUNT MODEL
8712U TRANSMITTER

Disconnect

This is a pulsed dc
magnetic flowmeter. Do
not connect ac power
to the flowtube or to
terminals 1 and 2 of
the transmitter, or
replacement of the
electronics board will
be necessary.

TABLE B-13. Fischer and Porter
Model 10D1465 and 10D1475 Flowtube
Wiring Connections

Rosemount
Model 8712U

Fischer and Porter
Model 10D1465 and
10D1475 Flowtubes

1 M1

2 MR

3

19 3

18 1

17 2
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B-15

Wiring Diagrams

Fischer and Porter
Flowtube to
Model 8712U Transmitter

Connect coil drive and electrode cables as shown in Figure B-14.

FIGURE B-14. Generic Wiring Diagram
for Fischer and Porter Flowtubes

Electrodes
2

1

3

Coils
Chassis Ground

M2

M1

ROSEMOUNT MODEL
8712U TRANSMITTER

FISCHER AND
PORTER FLOWTUBES

87
12

-8
71

2E
01

AFuse

This is a pulsed dc
magnetic flowmeter. Do
not connect ac power
to the flowtube or to
terminals 1 and 2 of
the transmitter, or
replacement of the
electronics board will
be necessary.

TABLE B-14. Fischer and Porter Generic
Flowtube Wiring Connections

Rosemount
Model 8712U

Fischer and Porter
Flowtubes

1 M1

2 M2

Chassis Ground

17 3

18 1

19 2
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Model 8712C/U/H Magnetic Flowmeter Transmitters

B-16

FOXBORO FLOWTUBES Connect coil drive and electrode cables as shown in Figure B-15.

Series 1800 Flowtube to
Model 8712U Transmitter

FIGURE B-15. Wiring Diagram for
Foxboro Series 1800 and Rosemount
Model 8712U

ROSEMOUNT MODEL
8712U TRANSMITTER

Coil Connections

Electrode Connections

FOXBORO SERIES
1800 FLOWTUBE

87
12

-8
71

2A
11

A

Outer Shield
White Lead
White Shield

Black Lead
Black Shield
Inner Shield

This is a pulsed dc
magnetic flowmeter. Do
not connect ac power
to the flowtube or to
terminals 1 and 2 of
the transmitter, or
replacement of the
electronics board will
be necessary.

TABLE B-15. Foxboro Series 1800 Flowtube
Wiring Connections

Rosemount
Model 8712U

Foxboro Series 1800
Flowtubes

1 L1

2 L2

Chassis Ground

17 Any Shield

18 Black

19 White
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B-17

Wiring Diagrams

Series 1800 (Version 2)
Flowtube to
Model 8712U Transmitter

Connect coil drive and electrode cables as shown in Figure B-16.

FIGURE B-16. Wiring Diagram for
Foxboro Series 1800 (Version 2) and
Rosemount Model 8712U

FOXBORO SERIES 1800
FLOWTUBE (VERSION 2)

ROSEMOUNT MODEL
8712U TRANSMITTER

Coil Connections

Electrode
Connections

87
12

-8
71

2E
11

A

GND L2 L1

White
Black
Shield

This is a pulsed dc
magnetic flowmeter. Do
not connect ac power
to the flowtube or to
terminals 1 and 2 of
the transmitter, or
replacement of the
electronics board will
be necessary.

TABLE B-16. Foxboro Series 1800
(Version 2) Flowtube Wiring Connections

Rosemount
Model 8712U

Foxboro Series 1800
Flowtubes

1 L1

2 L2

Chassis Ground

17 Any Shield

18 Black

19 White
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Model 8712C/U/H Magnetic Flowmeter Transmitters

B-18

Series 2800 Flowtube to
Model 8712U Transmitter

Connect coil drive and electrode cables as shown in Figure B-17.

FIGURE B-17. Wiring Diagram for
Foxboro Series 2800 and Rosemount
Model 8712U

ROSEMOUNT MODEL
8712U TRANSMITTER

Electrode Connections

Coil Connections

FOXBORO SERIES 2800
FLOWTUBE

87
12

-8
71

2A
11

A

White

Black

Any Shield

Outer Shield
White Lead
White Shield

Black Lead
Black Shield
Inner Shield

GNDL2 L1

This is a pulsed dc
magnetic flowmeter. Do
not connect ac power
to the flowtube or to
terminals 1 and 2 of
the transmitter, or
replacement of the
electronics board will
be necessary.

TABLE B-17. Foxboro Series 2800 Flowtube
Wiring Connections

Rosemount
Model 8712U

Foxboro Series 2800
Flowtubes

1 L1

2 L2

Chassis Ground

17 Any Shield

18 Black

19 White
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B-19

Wiring Diagrams

Foxboro Flowtube to
Model 8712U Transmitter

Connect coil drive and electrode cables as shown in Figure B-18.

FIGURE B-18. Generic Wiring Diagram
for Foxboro Flowtubes

Electrodes
White

Black

Any Shield

Coils
Ground

L2

L1

ROSEMOUNT MODEL
8712U TRANSMITTER

FOXBORO
FLOWTUBE

87
12

-8
71

2E
01

A

Fuse

This is a pulsed dc
magnetic flowmeter. Do
not connect ac power
to the flowtube or to
terminals 1 and 2 of
the transmitter, or
replacement of the
electronics board will
be necessary.

TABLE B-18. Foxboro Flowtube
Wiring Connections

Rosemount
Model 8712U

Foxboro
Flowtubes

1 L1

2 L2

Chassis Ground

17 Any Shield

18 Black

19 White
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Model 8712C/U/H Magnetic Flowmeter Transmitters

B-20

KENT VERIFLUX VTC
FLOWTUBE

Connect coil drive and electrode cables as shown in Figure B-19.

Veriflux VTC Flowtube to
Model 8712U Transmitter

FIGURE B-19. Wiring Diagram for
Kent Veriflux VTC Flowtube and
Rosemount Model 8712U

Electrode Connections

Coil Connections

ROSEMOUNT MODEL
8712U TRANSMITTER

KENT VERIFLUX VTC
FLOWTUBE

87
12

-8
71

2I
11

A

1SC
R

O
U

T
23

SIG
1

4
SIG

2
56

12–5+6
SC

R
O

U
T

This is a pulsed dc
magnetic flowmeter. Do
not connect ac power
to the flowtube or to
terminals 1 and 2 of
the transmitter, or
replacement of the
electronics board will
be necessary.

TABLE B-19. Kent Veriflux VTC Flowtube
Wiring Connections

Rosemount
Model 8712U

Kent Veriflux VTC
Flowtubes

1 2

2 1

SCR OUT

17 SCR OUT

20 SIG2

19 SIG1
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B-21

Wiring Diagrams

KENT FLOWTUBES Connect coil drive and electrode cables as shown in Figure B-20.

Kent Flowtube to
Model 8712U Transmitter

FIGURE B-20. Generic Wiring Diagram
for Kent Flowtubes

Electrodes
SIG2

SIG1

SCR OUT

Coils
SCR OUT

2

1

ROSEMOUNT MODEL
8712U TRANSMITTER

KENT
FLOWTUBES

87
12

-8
71

2E
01

A

Fuse

This is a pulsed dc
magnetic flowmeter. Do
not connect ac power
to the flowtube or to
terminals 1 and 2 of
the transmitter, or
replacement of the
electronics board will
be necessary.

TABLE B-20. Kent Flowtube
Wiring Connections

Rosemount
Model 8712U

Kent
Flowtubes

1 1

2 2

SCR OUT

17 SCR OUT

18 SIG1

19 SIG2
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Model 8712C/U/H Magnetic Flowmeter Transmitters

B-22

KROHNE FLOWTUBES Connect coil drive and electrode cables as shown in Figure B-21.

Krohne Flowtube to
Model 8712U Transmitter

FIGURE B-21. Generic Wiring Diagram
for Krohne Flowtubes

Electrodes
3

2

Electrode Shield

Coils
Coil Shield

7

8

ROSEMOUNT MODEL
8712U TRANSMITTER

KROHNE
FLOWTUBES

87
12

-8
71

2E
01

AFuse

This is a pulsed dc
magnetic flowmeter. Do
not connect ac power
to the flowtube or to
terminals 1 and 2 of
the transmitter, or
replacement of the
electronics board will
be necessary.

TABLE B-21. Krohne Flowtube
Wiring Connections

Rosemount
Model 8712U

Krohne
Flowtubes

1 8

2 7

Coil Shield

17 Electrode Shield

18 2

19 3
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B-23

Wiring Diagrams

TAYLOR FLOWTUBES Connect coil drive and electrode cables as shown in Figure B-22.

Series 1100 Flowtube to
Model 8712U Transmitter

FIGURE B-22. Wiring Diagram for
Taylor Series 1100 Flowtubes and
Rosemount Model 8712U

ROSEMOUNT MODEL
8712U TRANSMITTER

Electrode Connections

Coil Connections

TAYLOR SERIES 1100
FLOWTUBE

87
12

-8
71

2J
11

A

L N G 1 2 3 4

C
L
A
R

E22
E21
E12
E12
S2
E2
E1
S1
GND

This is a pulsed dc
magnetic flowmeter. Do
not connect ac power
to the flowtube or to
terminals 1 and 2 of
the transmitter, or
replacement of the
electronics board will
be necessary.

TABLE B-22. Taylor Series 1100 Flowtube
Wiring Connections

Rosemount
Model 8712U

Taylor Series 1100
Flowtubes

1 Black

2 White

Green

17 S1 and S2

18 E1

19 E2
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Model 8712C/U/H Magnetic Flowmeter Transmitters

B-24

Taylor Flowtube to
Model 8712U Transmitter

Connect coil drive and electrode cables as shown in Figure B-23.

FIGURE B-23. Generic Wiring Diagram
for Taylor Flowtubes

Electrodes
E2

E1

S1 and S2

Coils
Green

White

Black

ROSEMOUNT MODEL
8712U TRANSMITTER

TAYLOR
FLOWTUBE

87
12

-8
71

2E
01

A

Fuse

This is a pulsed dc
magnetic flowmeter. Do
not connect ac power
to the flowtube or to
terminals 1 and 2 of
the transmitter, or
replacement of the
electronics board will
be necessary.

TABLE B-23. Taylor Flowtube
Wiring Connections

Rosemount
Model 8712U

Taylor
Flowtubes

1 Black

2 White

Green

17 S1 and S2

18 E1

19 E2
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B-25

Wiring Diagrams

YAMATAKE HONEYWELL
FLOWTUBES

Connect coil drive and electrode cables as shown in Figure B-24.

Yamatake Honeywell
Flowtube to
Model 8712U Transmitter

FIGURE B-24. Generic Wiring Diagram
for Yamatake Honeywell Flowtubes

Electrodes
A

B

C

Coils
Chassis Ground

Y

X

ROSEMOUNT MODEL
8712U TRANSMITTER

YAMATAKE HONEYWELL
FLOWTUBES

87
12

-8
71

2E
01

A

Fuse

This is a pulsed dc
magnetic flowmeter. Do
not connect ac power
to the flowtube or to
terminals 1 and 2 of
the transmitter, or
replacement of the
electronics board will
be necessary.

TABLE B-24. Yamatake Honeywell Flowtube
Wiring Connections

Rosemount
Model 8712U

Yamatake
Honeywell
Flowtubes

1 X

2 Y

Chassis Ground

17 C

18 B

19 A
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Model 8712C/U/H Magnetic Flowmeter Transmitters

B-26

YOKOGAWA FLOWTUBES Connect coil drive and electrode cables as shown in Figure B-25.

Yokogawa Flowtube to
Model 8712U Transmitter

FIGURE B-25. Generic Wiring Diagram
for Yokogawa Flowtubes

Electrodes
A

B

C

Coils
Chassis Ground

EX2

EX1

ROSEMOUNT MODEL
8712U TRANSMITTER

YOKOGAWA
FLOWTUBES

87
12

-8
71

2E
01

A

Fuse

This is a pulsed dc
magnetic flowmeter. Do
not connect ac power
to the flowtube or to
terminals 1 and 2 of
the transmitter, or
replacement of the
electronics board will
be necessary.

TABLE B-25. Yokogawa Flowtube
Wiring Connections

Rosemount
Model 8712U

Yokogawa
Flowtubes

1 EX1

2 EX2

Chassis Ground

17 C

18 B

19 A
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B-27

Wiring Diagrams

GENERIC
MANUFACTURER
FLOWTUBES

Generic Manufacturer
Flowtube to
Model 8712U Transmitter

Identify the Terminals First check the flowtube manufacturer’s manual to identify the 
appropriate terminals. Otherwise, perform the following procedure.

Identify coil and electrode terminals
1. Select a terminal and touch an ohmmeter probe to it.

2. Touch the second probe to each of the other terminals and record 
the results for each terminal.

3. Repeat the process and record the results for every terminal.

Coil terminals will have a resistance of approximately 3-300 ohms.

Electrode terminals will have an open circuit.

Identify a chassis ground
1. Touch one probe of an ohmmeter to the flowtube chassis.

2. Touch the other probe to the each flowtube terminal and the 
record the results for each terminal.

The chassis ground will have a resistance value of one ohm or less.

Wiring Connections Connect the electrode terminals to Model 8712U terminals 
18 and 19. The electrode shield should be connected to terminal 17.

Connect the coil terminals to Model 8712U terminals 1, 2, and .

If the Model 8712U Transmitter indicates a reverse flow condition, 
switch the coil wires connected to terminals 18 and 19.

This is a pulsed dc
magnetic flowmeter. Do
not connect ac power
to the flowtube or to
terminals 1 and 2 of
the transmitter, or
replacement of the
electronics board will
be necessary.
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B-28
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Membrane Module Warranty 

1 This warranty is subject to the final process design, mechanical design and 
physical installation being reviewed and approved by KMS. 

 
1.1 Provided that all of the conditions set forth in this warranty are met by the 

BUYER, the PURON™ submerged membrane filtration system shall produce: 
 
 a.  A minimum of 3 ML/d average dry weather flow (ADWF), up to 9 ML/d 

peak day flow (PDF) at 18 - 32 °C (water temperature) when operated in 
accordance with SUPPLIER’S instructions.  The 9 ML/d PDF system capacity 
is not guaranteed for more than forty-eight (48) consecutive hours of 
operation.   

 
 b.  During the warranty period the system will produce permeate with less 

than 1 ppm suspended solids.  The suspended solids must be measured 24 
hours after a maintenance clean to ensure that post filtration biofouling and 
cleaning scale do not effect the suspended solids level.  Should the system 
fail a suspended solids test it will be repeated 24 hours after a second 
maintenance cleaning procedure with both acid and hypochlorite cleaning 
being undertaken. 

 
1.2 The term of this PURON™ membrane module warranty is eight-four (84) 

calendar months (“Membrane Module Warranty Period”).  The Membrane 
Module Warranty Period will begin (“Initiation of Warranty”) on the date of 
Initial Conditioning1

 

 or 6 calendar months from notification that the 
membranes are ready for shipment, whichever occurs first.   

If the MBR system is unable to meet the performance criteria as defined in 
Section 2.1 of this Membrane Module Warranty, as a result of a membrane 
failure that is covered by this Membrane Module Warranty, SUPPLIER shall 
repair, replace or add a sufficient amount of membrane area to meet the 
performance criteria specified herein in accordance with the following:    

 
 2.2.A During the first Twelve (12) calendar months of the Membrane 

Module Warranty Period SUPPLIER shall repair or provide a 
sufficient number of membrane module(s) or row(s) free of 
charge to meet the performance criteria specified herein.  

    
 2.2.B Any membrane modules or rows that must be repaired, 

replaced or added hereunder during the last seventy-two (72) 
months of the Membrane Module Warranty Period shall be 
replaced or added on a pro-rata price basis calculated by 
dividing the number of months, or fraction thereof, elapsed 
since the Initiation of Warranty up to the date of replacement 

1 PURON™ membranes are shipped containing preservatives.  The membranes must be conditioned; i.e. rinsed 
per the manufacturer’s instructions to remove the preservatives (“Initial Conditioning”). 

Warranties 
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membrane module/row installation by the Membrane Module 
Warranty Period, and multiplying this fraction by the then 
replacement price.   By way of example, if the Membrane 
Module Warranty Period is 84 months and the Membrane 
Module Use Period (defined as the number of months into the 
Membrane Module Warranty Period from Initiation of Warranty 
until replacement membrane module/row installation) is 62.4 
months, and the then current replacement membrane price is 
"X" per membrane module/row; then the pro-rata price would 
be calculated as follows: 

 
62.4 months 
84 months 

 times "X" = pro-rata price 

 
 2.2.C BUYER will be required to replace or add any membrane 

(supplied under 4.2.2.A or 4.2.2.B) in accordance with 
SUPPLIER’S instructions. 

 
 2.2.D Replacement membrane modules/rows provided under this 

warranty shall be warranted for the remaining balance of the 
Membrane Module Warranty Period only. 

 
2.3 Performance is not guaranteed if the parameters herein are not met.  The 

membrane modules will meet the performance criteria described above, provided 
that all of the conditions set forth below are met by the BUYER: 

 
a. The feed water to the MBR system shall have the following influent 

characteristics: 
 

Table 1: Influent Characteristics 
Parameter Acceptable Range 

BOD5 (average) 

To be agreed 

BOD5 (maximum) 
TSS (average) 
Total Nitrogen – 90%ile 
Total Phosphorus (average) 
pH 
Temperature (wastewater) 

 
b. The feed water will have been properly screened and biologically treated 

in an activated sludge system.  
c. The minimum HRT and SRT will be agreed between the SUPPLIER and 

the Purchaser and MLSS will be less than 12000 mg/l.  
d. The water temperature in the activated sludge tank is between 18 - 32 °C. 
e. The system must be operated consistent with good operating and 

maintenance practices including air scouring, backwashing, maintenance 
cleaning and recovery cleaning. 

f. The membrane modules must be properly stored, installed, operated and 
maintained within the conditions described in the instructions and 
documentation issued by the SUPPLIER.  Failure to do so shall void this 
warranty. 
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g. The use and concentration of cleaning chemicals must be in accordance 

with the SUPPLIER’s maintenance instructions.  
h. The biological reactor system into which the membrane modules are 

installed shall operate properly and shall ensure that components of the 
wastewater are biodegraded sufficiently to avoid damaging or fouling 
irreversibly the membrane modules. 

i. The BUYER must maintain a log2

j. There must be no addition of chemicals which cause precipitation on the 
permeate side of the membrane modules subsequent to filtration. 

, a copy of which shall be made 
available to the SUPPLIER each month, of operating, cleaning, 
maintenance and storage data. 

k. Backflush pressure must be less than or equal to 1,000 mbar. 
l. TMP must be less than or equal to 600 mbar during filtration. 
m. All of the raw wastewater must be pre-treated with a 

hole screen. 
n. The membrane modules must be protected from drying after their first 

contact with water or wastewater. 
o. The membrane modules shall be mechanically cleaned only by operating 

personnel who have been specially trained by the SUPPLIER to carry out 
such work. 

p. The PURON™ membrane modules will be installed in the MBR system as 
designed and furnished by SUPPLIER.  The MBR system shall consist of 
eight (8) PURON™ PSH-1500 modules. 

q. The MBR system must be operated at an average capacity of not more 
than 2 times ADWF during any 32 day interval (a total of 6 x 32 = 192 ML 
for any 32 day period.) 

r. The maximum net flux for any membrane module shall not exceed 50 lmh, 
unless SUPPLIER has provided advance written authorization to do so. 

 
2.4 In the event of a failure to maintain proper operation the warranty will be void 

for the period of time that the system is not properly functioning and will 
remain void until such time as the BUYER can satisfactorily demonstrate that 
the performance has returned to normal. 

 
2.5 If, during the Membrane Module Warranty Period, it appears that the 

membrane modules are not meeting the performance requirements set forth 
in this warranty, the SUPPLIER shall have thirty days to investigate the cause 
of such failure, including the right to have the biological reactor system 
operated at such conditions as it may deem necessary or advisable for 
purposes of determining the nature or cause of the failure of the membrane 
modules to meet such warranty, provided such operating conditions are in 
accordance with good operating practice and the end-user’s safety rules 
enforced at the site. 

2 Operating, maintenance and cleaning logs will be supplied by the SUPPLIER.  These logs will contain areas for 
the operator to record such criteria data as system operating conditions (e.g. feed parameters and biological 
parameters, etc.), cleaning regimens (e.g. date of cleaning, cleaning solution composition, length of cleaning, 
etc.) and maintenance (e.g. membrane serial numbers, membrane installation date, membrane removal date, 
etc.) as necessary for the SUPPLIER to help troubleshoot the membrane modules if necessary.  At a minimum, 
The BUYER must record this information in their log at the times and in the manner specified by the SUPPLIER 
in order to maintain membrane module warranties.  Some recording keeping parameters cannot be automatically 
monitored and recorded, but nonetheless are prerequisite for maintaining the validity of this warranty. 
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2.6 Except where there is a gross failure of a membrane module, the sole and 

exclusive remedy of the BUYER under these warranties is limited to the 
repair, supplementation or replacement, Delivered Duty Paid (“DDP”), jobsite 
(as defined by INCOTERMS 2000), by the SUPPLIER of those goods which 
an examination by the SUPPLIER reveals to be defective during the 
applicable warranty period up to the minimum number of membrane modules 
or rows necessary to meet the Membrane Module Warranty, or at the 
SUPPLIER’S option to refund to the BUYER the money paid to the 
SUPPLIER for such goods.  Where there has been a gross failure of a 
membrane module during the applicable warranty period, the SUPPLIER 
shall, in addition to replacing the membrane module, pay the following direct 
damages (subject to the limitations of liability contained in this Agreement):  
(a) the reasonable and documented costs of removal of the failed membrane 
module and installation of its replacement; and (b) the reasonable and 
documented costs of transporting the replacement membrane module to site.  
For purposes of this Agreement, “gross failure of a membrane module” shall 
mean that the membrane module is completely nonfunctional due to defects 
in material and workmanship.  For avoidance of doubt, “gross failure of a 
membrane module” shall not include deterioration in performance, such as 
reduction of flux or increased passage of TSS over time. 

 
 2.7 If a membrane row or module fails3

 

 due to a defect during the first twelve (12) 
months of the Membrane Module Warranty Period, and the row or module 
cannot be repaired onsite by the BUYER or OWNER, SUPPLIER will replace 
the failed membrane row(s) or module(s) free of charge in accordance with 
the terms of this warranty.  Replacement membrane rows or modules will be 
supplied ex-works Manufacturing Facility. 

 2.8 The SUPPLIER reserves the right to provide redesigned or improved 
membrane modules or rows for any replacement or expansion. 

 
  2.9 For the purposes of examining the cause of failure, the failed membrane 

module(s) or row(s), if requested by the SUPPLIER, must be returned to the 
SUPPLIER, within one (1) month of receipt of the replacement module(s), and 
packaged to the SUPPLIER’s specification.  If the failed membrane module is 
not returned to the SUPPLIER, the BUYER or end-user will be charged the 
full replacement price for the module. 

 
 2.10 This membrane module warranty shall be honored as long as the membrane 

module(s) are properly protected by operating, cleaning, and storing (during 
shutdown) in accordance with the SUPPLIER’s instructions and prudent 
industry practices.  Failure of the BUYER or end-user to follow the 
SUPPLIER’s instructions will void this warranty.  

 

3  Individual fiber failures are repairable onsite by Owner and do not constitute failure for warranty purposes.  
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2.11    Should the membrane module(s) be exposed to conditions not originally    

contemplated, then this warranty is null and void. 
 
2.12   Replacement membranes are supplied without support frames, which are 

reusable.  The price of replacement membranes for 10 years from the 
Conditioning Date will be no more than 28 Euro per m2 of membrane adjusted 
for the Producers Price Index for Industrial Products published by Federal 
Statistical Office Germany.  The most recent index and the base for this 
calculation is the index of September 2008 at 129.2. 

 
3 The SUPPLIER will have no obligation to remedy defects unless, within the 

applicable warranty period, the BUYER gives the SUPPLIER written notice of its 
claim and returns the defective goods after receipt of shipping instructions from the 
SUPPLIER to return such goods.   

 
4 In no event shall the SUPPLIER incur any obligation to repair or replace goods which 

are determined by the SUPPLIER to be defective due to customer misuse, or due to 
use not in accordance with specified operating conditions and operating and 
maintenance instructions.  The SUPPLIER retains the option to witness the operation 
of the goods to verify operating conditions.  The SUPPLIER shall not incur any 
obligation hereunder with respect to goods which are repaired or modified in any way 
by the BUYER without the SUPPLIER’s prior written approval.   

 
5 EXCEPT FOR THE EXPRESS WARRANTIES STATED HEREIN, THE SUPPLIER 

DISCLAIMS, TO THE EXTENT PERMITTED BY LAW, ALL WARRANTIES WITH 
RESPECT TO THE GOODS, INCLUDING ANY AND ALL IMPLIED WARRANTIES 
OF MERCHANTABILITY OR FITNESS FOR PARTICULAR PURPOSE.   
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Information:
Depending on the selected version, supplementary instruc-
tions manuals come with the shipment. You can find the
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description".
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1 About this document
1.1 Function
This operating instructions manual has all the information you
need for quick setup and safe operation. Please read this
manual before you start setup.

1.2 Target group
This operating instructions manual is directed to trained,
qualified personnel. The contents of this manual should be
made available to these personnel and put into practice by
them.

1.3 Symbolism used
Information, tip, note
This symbol indicates helpful additional information.

Caution: If this warning is ignored, faults or
malfunctions can result.
Warning: If this warning is ignored, injury to persons and/or
serious damage to the instrument can result.
Danger: If this warning is ignored, serious injury to persons
and/or destruction of the instrument can result.

Ex applications
This symbol indicates special instructions for Ex applications.

l List
The dot set in front indicates a list with no implied sequence.

à Action
This arrow indicates a single action.

1 Sequence
Numbers set in front indicate successive steps in a procedure.

4 Indicating and adjustment module PLICSCOM
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2 For your safety
2.1 Authorised personnel
All operations described in this operating instructions manual
must be carried out only by trained specialist personnel
authorised by the operator. For safety and warranty reasons,
any internal work on the instruments must be carried out only
by personnel authorised by the manufacturer.

2.2 Appropriate use
PLICSCOM is a pluggable indicating and adjustment module
for VEGA level and pressure sensors.

2.3 Warning about misuse
Inappropriate or incorrect use of the instrument can give rise to
application-specific hazards, e.g. vessel overfill or damage to
system components through incorrect mounting or adjustment.

2.4 General safety instructions
PLICSCOM is a high-tech instrument requiring the strict
observance of standard regulations and guidelines. The user
must take note of the safety instructions in this operating
instructions manual, the country-specific installation standards
(e.g. the VDE regulations in Germany) as well as all prevailing
safety regulations and accident prevention rules.

2.5 CE conformity
The indicating and adjustment module is in CE conformity to
EMC (89/336/EWG) and NSR (73/23/EWG).
Conformity has been judged according to the following
standards:
l EMC:

- Emission EN 61326: 1997
- Susceptibility EN 61326: 1997 + A1:1998

l LVD: EN 61010-1: 2001

2.6 Compatibility according to NAMUR NE 53
PLICSCOM meets NAMUR recommendation NE 53.

Indicating and adjustment module PLICSCOM 5
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The parameter adjustment of the basic sensor functions is
independent of the software version. The range of available
functions depends on the respective software version of the
individual components.
You can view all software histories on our website www.vega.
com.Make use of this advantage and get registered for update
information via e-mail.

2.7 Safety instructions for Ex areas
Please note the Ex-specific safety information for installation
and operation in Ex areas. These safety instructions are part of
the operating instructions manual and come with the Ex-
approved instruments.

2.8 Functional range of approved instruments
Instruments with StEx, WHG or ship approval as well as
national approvals such as according to FM or CSA are partly
supplied with a previous hardware or software version. For
approval-technical reasons, some functions for these instru-
ments will be only available at a later date.
You will find corresponding instructions in the description of
the individual functions in this operating instructions manual.

2.9 Environmental instructions
Protection of the environment is one of our most important
duties. That is why we have introduced an environment
management system with the goal of continuously improving
company environmental protection. The environment man-
agement system is certified according to DIN EN ISO 14001.
Please help us fulfil this obligation by observing the environ-
mental instructions in this manual:
l Chapter "Storage and transport"
l Chapter "Disposal"

6 Indicating and adjustment module PLICSCOM
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3 Product description
3.1 Configuration
The scope of delivery encompasses:
l Indicating and adjustment module
l Documentation

- this operating instructions manual
- Supplementary instructions manual "Heating for indi-

cating and adjustment module PLICSCOM" (optional)

The indicating and adjustment module is equipped with a
display with full dot matrix as well as four keys for adjustment.
Depending on the respective version of the indicating and
adjustment module as well as the sensor electronics, an
integrated background lighting can be switched via the
adjustment menu.
The display can be optionally equipped with heating to ensure
good readability at low temperatures down to -40°C (-40°F).

1

2

Fig. 1: Indicating and adjustment module
1 Display
2 Keys

Scope of delivery

Equipment
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1

2

Fig. 2: Rear of the indicating/adjustment module
1 Integrated seal ring
2 Gold-plated contact paths

3.2 Principle of operation
The indicating and adjustment module is used for measured
value indication, adjustment, and diagnostics for the following
VEGA plics® sensors:
l VEGAPULS series 60
l VEGAFLEX series 60
l VEGASON series 60
l VEGABAR series 50 and 60
l VEGACAL series 60
The indicating and adjustment module is integrated in the
respective sensor housing or in the external indicating and
adjustment unit VEGADIS 61. After mounting, the sensor and
the indicating and adjustment module are splash-proof also
without housing cover.
The operation of two indicating and adjustment modules in
parallel in the sensor and in VEGADIS 61 is not supported.
Power is supplied directly by the respective sensor or by
VEGADIS 61. An additional connection is not necessary.
The backlight is also powered by the sensor or via VEGADIS
61. Prerequisite for this is a supply voltage at a certain level.
The exact voltage specifications can be found in the operating
instructions manual of the respective sensor.

Area of application

Power supply

8 Indicating and adjustment module PLICSCOM
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This function is for instruments with StEx, WHG or ship
approval as well as country-specific approvals such as those
according to FM or CSA, available at a later date.
The optional heating requires its own power supply. You can
find further details in the supplementary instructions manual
"Heating for indicating and adjustment module PLICSCOM".

3.3 Operation
The adjustment is carried out via the integrated keys. The
entered parameters are generally saved in the respective
sensor. A copy function enables loading of the parameters into
the indicating and adjustment module.

3.4 Storage and transport
Your instrument was protected by packaging during transport.
Its capacity to handle normal loads during transport is assured
by a test according to DIN EN 24180.
The packaging of standard instruments consists of environ-
ment-friendly, recyclable cardboard. For special versions, PE
foam or PE foil is also used. Dispose of the packaging material
via specialised recycling companies.

l Storage and transport temperature see "Supplement -
Technical data - Ambient conditions"

l Relative humidity 20 … 85 %

Packaging

Storage and transport tem-
perature
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4 Mounting
4.1 Mounting steps
PLICSCOM can be mounted or dismounted at any time. It is
not necessary to interrupt the power supply.
To mount proceed as follows:
1 Unscrew the housing cover
2 Place PLICSCOM in the required position to the electronics
Information:
Four different positions are possible, each displaced by 90°.

Fig. 3: Installation of PLICSCOM

3 Press PLICSCOM lightly onto the electronics and turn it to
the right until it snaps in

4 Screw housing cover with inspection window tightly back
on

Note:
If you intend to retrofit the sensor with a PLICSCOM for
continuous measured value indication, a higher cover with an
inspection glass is required.

Dismounting is carried out in reverse order.

Insert/remove PLICSCOM

10 Indicating and adjustment module PLICSCOM
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5 Set up
5.1 Adjustment system

1.1

2

3

1

Fig. 4: Indicating and adjustment elements
1 LC display
2 Indication of the menu item number
3 Adjustment keys

l [OK] key:
- move to the menu overview
- confirm selected menu
- edit parameter
- save value

l [->] key to select:
- menu change
- list entry
- editing position

l [+] key:
- modify value of a parameter

l [ESC] key:
- interrupt input
- jump to the next higher menu

The sensor is adjusted via the four keys of the indicating and
adjustment module. The LC display indicates the individual
menu items. The functions of the individual keys are shown in
the above illustration. Approx. 10 minutes after the last
pressing of a key, an automatic reset to measured value

Key functions

Adjustment system
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indication is triggered. Any values not confirmed with [OK] will
not be saved.

5.2 Overview
Continuously measuring sensors for level and pressure have
various functions. Hence they can be adapted in an optimum
way to the respective application. The functions are structured
in a clear menu form (see section "Menu schematics").
The following functions are described in this operating
instructions manual:
l General functions
l Functions for 4 … 20 mA/HART
l Functions for Profibus PA
l Functions for Foundation Fieldbus
Further, sensor-specific functions are described in the
operating instructions manual of the respective sensor.

5.3 General functions
The general functions are described in this paragraph. The
functions of the indicating/adjustment module are determined
by the sensor and correspond to the respective software
version of the sensor.

Information:
The respective menu item number differs depending on the
sensor type and signal output.

The following presentations are available in the measured
value display:
l Level as digital value, sensor TAG
l Level as digital value and bar graph, sensor TAG
l Only with pressure transmitters: Level or pressure as

digital value, temperature value
With [->] you select the different presentations of the
measured value. You can reach the menu overview from any
presentation with [OK]. With [ESC] you return from the menu
overview to the measured value display.
In the menu overview you select the appropriate menu with [->]
and open it with [OK]. Then the individual menu items are
available.

Measured value indication

Menu overview

12 Indicating and adjustment module PLICSCOM
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▶ Basic adjustment 1
Display
Diagnostics
Service
Info

Menu section, basic adjustment
To damp process-dependent measured value fluctuations, you
have to set an integration time of 0 … 999 s in this menu item.
Factory setting is 0 s.

Damping

In this menu item you select the linearization curve:
l linear
l Cylindrical tank
l Spherical tank
l User programmable
User programmable means: Switching on a linearization curve
programmed via PC and PACTware™
The linearization curve creates a correlation between height
and volume. It takes into account the vessel geometry for the
displayed measured value and current output.
Factory setting is linear.

Linearisation curve

linear

In the menu item "Sensor TAG" you edit a 12-digit measure-
ment loop designation. The character set comprises:
l Letters from A … Z
l Numbers from 0 … 9
l Special characters +, -, /, -
Factory setting is "Sensor".

Damping

Linearisation curve

Edit sensor TAG
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Sensor-TAG

Sensor

Menu section, display
An integrated background lighting can be switched via the
adjustment menu. The following version is necessary:
l Indicating and adjustment module …- 01 or higher
l Sensor electronics 4 … 20 mA …- 01 or higher
l Sensor electronics pressure transmitter 4 … 20 mA …- 02

or higher
l Sensor electronics Profibus PA or Foundation Fieldbus…-

03 or higher
The version is stated on the type label of the indicating and
adjustment module or the sensor electronics. The function
depends also on the height of the supply voltage, see
operating instructions manual of the respective sensor.

Information:
This function is for instruments with StEx, WHG or ship
approval as well as country-specific approvals such as those
according to FM or CSA, available at a later date.

In the default setting, the lightning is deactivated.
Menu section, diagnostics
Min. and max. measured values are saved in the sensor. The
values are displayed in the menu item "Peak values".
l Min. and max. distance in m(d): Radar, guided microwave,

ultrasonic sensors
l Min. and max. pressure: pressure transmitter1)
l Min. and max. temperature: ultrasonic sensors, pressure

transmitters
Pointer

When non-contact level sensors are used, the measurement
can be influenced by the respective process conditions. In this
menu item, the measurement reliability of the level echo is
1) Pressure: -50 … +150 % of the nominal pressure range; temperature:

-50 … +150 °C.

Lighting

Pointer

Meas. reliability

14 Indicating and adjustment module PLICSCOM
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displayed as dB value. The measurement reliability equals
signal strength minus noise. The higher the value, the more
reliable the measurement.
In this menu item, the device status is displayed. If the sensor
detects a fault, "OK" will be displayed. If a fault is detected, a
flashing failure message is outputted sensor-specifically, e.g.
"E013". The fault is also displayed in clear text, e.g. "No
measurement value".

Information:
The fault message as well as the clear text indication are also
carried out in the measured value display.

Meas. reliability

Sensor status

With ultrasonic and radar sensors as well as sensors with
guided microwave, the "Echo curve" represents the signal
strength of the echoes over the measuring range. The units of
the signal strength are "dB" (ultrasonic and radar) and "Volt"
(guided microwave). The signal strength enables the assess-
ment of the quality of the measurement.
With ultrasonic and radar sensors, the "False echo curve"
represents the saved false echoes (see menu "Service") of the
empty vessel with signal strength in "dB" over the measuring
range.
With all plics® sensors, up to 3000 measured values
(depending on the sensor) are recorded when starting a
"Trend curve". Then the values can be displayed over a
timeline. The oldest measured values are always deleted.
In the menu item "Choose curve", the respective curve is
selected.

Curve selection

Sensor status

Curve selection
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Information:
The trend recording is not activated when being shipped. It
must be started by the user via the menu item "Start trend
curve".

A comparison of echo and false echo curve allows a more
detailled specification on the measurement reliability. The
selected curve is updated permanently. With the [OK] key, a
submenu with zoom functions is opened.
The following functions are available with "Echo and false
echo curve":
l "X-Zoom": Zoom function for the meas. distance
l "Y-Zoom": 1, 2, 5 and 10-times signal magnification in "dB"
l "Unzoom": Reset the presentation to the nominal measur-

ing range with single magnification
In the menu item "Trend curve" the following are available:
l "X-Zoom": Resolution

- 1 minute
- 1 hour
- 1 day

l "Stop/Start": Interrupt a recording or start a new recording
l "Unzoom": Reset the resolution to minutes
As default setting, the recording pattern has 1 minute. With the
adjustment software PACTware™, this pattern can be also set
to 1 hour or 1 day.

Echo curve

Menu section, service
In this menu item you simulate a user-defined level or pressure
value via the current output. This allows you to test the signal
path, e.g. through connected indicating instruments or the
input card of the control system.
The following simulation variables are available:
l Percent
l Current
l Pressure (with pressure transmitters)
l Distance (with radar and guided microwave)

Curve presentation

Simulation of meas-
ured values
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With Profibus PA sensors, the selection of the simulated value
is made via the "Channel" in the menu "Basic adjustments".
How to start the simulation:
1 Push [OK]
2 Select the requested simulation variable with [->] and

confirm with [OK]
3 Set the requested value with [+] and [->].
4 Push [OK]
The simulation is now running, with 4 … 20 mA/HART a
current is outputted and with Profibus PA or Foundation
Fieldbus a digital value.
How to interrupt the simulation:
à Push [ESC]
Information:
The simulation is terminated automatically 10 minutes after the
last key has been pushed.

Simulation

Start simulation?

With the reset function, modified values are reset. Three
subfunctions are available:
l Basic adjustment

- Reset the values modified with the indicating and
adjustment module to the sensor-specific basic setting

l Factory setting
- As basic adjustment, but also reset of special

parameters to the default values2)
l Peak values measured value and temperature3)

- Reset of the min./max. values of pressure, level and
temperature to the current values

2) Special parameters are parameters which are set customer-specifically on
the service level with the adjustment software PACTware™.

3) Temperature only with pressure transmitters and ultrasonic sensors.

Reset
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Information:
Because the reset values are nearly sensor-specifc, they are
listed in the operating instructions manual of the respective
sensor.

Reset

Reset?

In this menu item you select the internal arithmetic unit of the
sensor.
With radar, guided microwave and ultrasonic sensors this is
m(d) or ft(d).
For pressure transmitters more comprehensive units are
available. They are described in the operating instructions
manual of the respective sensor in the menu "Basic adjust-
ments".

Adjustment unit

m(d)

The sensor is already set to the ordered national language. In
this menu item you can change the language. The following
languages are available:
l Deutsch
l English
l Français
l Espanõl
l Pycckuu
l Japanese
l Chinese

Language

Deutsch

With this function
l Load parameter adjustment data from the sensor into the

indicating and adjustment module

Adjustment unit

Language

Copy sensor data
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l Write parameter adjustment data from the indicating and
adjustment module into the sensor

The data are permanently saved in an EEPROM memory in
the indicating and adjustment module and remain there even in
case of power failure. From there, they can be written in one or
several sensors or kept as backup for a probable sensor
exchange.
Kind and volume of the copied data depend on the respective
sensor.

Information:
Before writing the data into the sensor, it is checked if the data
fit the sensor. If data do not fit, a fault signal is triggered or the
function is blocked. When writing data into the sensor, you will
see from which instrument type the data originate and which
TAG-no. this sensor had.

The following items are checked:
l Software version
l WHG approval
l SIL activated
l Measuring principle
l Radar C-band/K-band
l Radar measuring range <30 m or >30 m
l Signal output
l Pressure measuring range

Copy sensor data

In this menu item, the PIN is activated/deactivated perma-
nently. Entering a 4-digit PIN protects the sensor data against
unauthorized access and unintentional modifications. If the PIN
is activated permanently, it can be deactivated temporarily (i.e.
for approx. 60 min.) in any menu item. The instrument is
delivered with the PIN set to 0000.

PIN

Disable permanently?

Only the following functions are permitted with activated PIN:

PIN
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l Select menu items and show data
l Read data from the sensor into the indicating/adjustment

module.
Menu section, info
In this menu item the most important sensor information can be
displayed:
l Sensor type
l Serial number: 8-digit number, e.g. 12345678

Sensor type

Serial number

l Date of manufacture: Date of the factory calibration, e.g.
16. March 2006

l Software version: Edition of the sensor software, e.g. 3.32
Cal. date

Software revision

l Date of last change using PC: Date of the last change of
sensor parameters via PC, e.g. 16. March 2006

Date of last change using PC

l Sensor details, e.g. approval, process fitting, seal, meas-
uring cell, measuring range, electronics, housing, cable
entry, plug, cable length etc.

Sensor characteristics

5.4 Functions - 4 … 20 mA/HART
The 4 … 20 mA/HART special functions are briefly described
in this paragraph. The respective range of functions of the
indicating and adjustment module is determined by the sensor
and the sensor software revision.

Info

Introduction
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In the menu item "Display" you can define how the measured
value should be presented on the display.
The following indication values are available:
l Height
l Pressure (only with pressure transmitters)
l Distance (only with radar, guided microwave, ultrasonics)
l Current
l Scaled
l Percent
l Lin. percent
l Temperature (only with pressure transmitters).
The selection "scaled" opens the menu items "Display unit"
and "Scaling". In "Display unit" there are the following options:
l Height
l Mass
l Flow
l Volume
l Without unit
Depending on selection, the different units are in turn
available.
In the menu item "Scaling", the requested numerical value with
decimal point is entered for 0 % and 100 % of the measured
value.
There is the following relation between the indication value in
the menu "Display" and the adjustment unit in the menu "Basic
adjustment":
l With radar, guided microwave and ultrasonics, displayed

value "Distance" means: presentation of the measured
value in the selected adjustment unit, e.g. m(d)

l With pressure, displayed value "Pressure" or "Height"
means: presentation of the measured value in the selected
adjustment unit, e.g. bar or m.

Displayed value

Scaled

Display unit

Volume
l

Display
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Scaling

0 % = 0.0 l
100 % = 100.0 l

Menu section, service
In the menu item "Current output" you determine the behaviour
of the current output during operation and in case of failure.
The following options are available:
Current output
Characteristics 4 … 20 mA

20 … 4 mA
Failure mode4) Hold value

20.5 mA
22.0 mA
<3.6 mA

Min. current5) 3.8 mA
4 mA

Max. current6) 20 mA
20.5 mA

The values in bold font represent the data of the factory setting.
In HART multidrop mode, the current is constantly 4 mA. This
value does not change even in case of failure.

Current output

Output mode: 4-20 mA
Failure mode: 22 mA
Min. curr. 3.8 mA

Certain sensors are suitable for use acc. to IEC 61508. For this
use, you have to activate the menu item "SIL". This influences
the following menu items:
l Menu items "Current output" in "Failure mode", "Hold

value" and "20.5 mA" blocked
l "HART mode", "Multidrop" blocked
The default setting for "SIL" is "deactivated".

4) Value of the current output in case of failure, e.g. if no valid measured value
is delivered.

5) This value is not decreased during operation.
6) This value is not exceeded during operation.

Current output

Functional safety (SIL)
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Note:
For such applications, you have to take note of the additional
instructions manual "Functional safety - Safety Manual".

HART offers standard and multidrop mode
The mode standard with the fixed address 0 means output of
the measured value as 4 … 20 mA signal.
In Multidrop mode, up to 15 sensors can be operated on one
two-wire cable. An address between 1 and 126 must be
assigned to each sensor.7)
In this menu item you determine the HARTmode and enter the
address for multidrop.

HART mode

Standard
Address 0

The default setting is standard with address 0.

5.5 Functions - Profibus PA
The Profibus PA special functions are briefly described in this
paragraph. The respective range of functions of the indicating
and adjustment module is determined by the sensor and the
sensor software revision.
Menu section, basic adjustment
Level and pressure sensors operate as slaves on the Profibus
PA. To be identified as a bus participant, each sensor must
have a unique address. Each instrument is delivered with
address 126. With this address, it can at first be connected to
an existing bus. However, the address must be changed. This
can be done in this menu item.

Sensor address

126

7) The 4 … 20 mA signal of the HART sensor is switched off. The sensor
consumes a constant current of 4 mA. The measuring signal is transmitted
exclusively as digital HART signal.

HART mode

Introduction

Sensor address
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The channel is the input selector switch for function block (FB)
of the sensor. Within the function block, additional scalings
(Out-Scale) are carried out. In this menu item, the value fir the
function block is selected:
l SV1 (Secondary Value 1):

- Percent with radar, guided microwave and ultrasonic
sensors

- Pressure or height with pressure transmitters
l SV2 (Secondary Value 2):

- Distance with radar, guided microwave and ultrasonic
sensors

- Percent with pressure transmitters
l PV (Primary Value):

- Linearised percentage value
Channel

PV lin. value

Menu section, display
Radar, guided microwave and ultrasonic sensors deliver the
following measured values:
l SV1 (Secondary Value 1): Percentage value after the

adjustment
l SV2 (Secondary Value 2): Distance value before the

adjustment
l PV (Primary Value): Linearised percentage value
l PA-Out (value after passing the function block): PA output
A pressure transmitter delivers the following measured values:
l SV1 (Secondary Value 1): Pressure or height value before

adjustment
l SV2 (Secondary Value 2): Percentage value after the

adjustment
l PV (Primary Value): Linearised percentage value
l PA-Out (value after passing the function block): PA output
l Temperature
In the menu item "Display" you can define which measured
value should be presented on the display.

Channel

Display
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Displayed value

PA-Out

Menu section, service
Profibus transmits two values cyclically. The first value is
determined in the menu item "Channel". The selection of the
additional cyclical value is made in the menu item "Additional
PA value".
With radar, guided microwave and ultrasonic sensors the
following values are available:
l SV1 (Secondary Value 1): Percentage value after the

adjustment
l SV2 (Secondary Value 2): Distance value before the

adjustment
l PV (Primary Value): Linearised percentage value
With pressure transmitters the following values are available:
l SV1 (Secondary Value 1): Pressure or height value before

adjustment
l SV2 (Secondary Value 2): Percentage value after the

adjustment
l PV (Primary Value): Linearised percentage value

Additional PA value

Here, you determine the unit and scaling for PA-Out. These
settings also apply to the values displayed on the indicating
and adjustment module if in the menu item "Displayed value"
PA-Out was selected.
The following displayed values are available in "Out-Scale
unit":
l Pressure (only with pressure transmitters)
l Height
l Mass
l Flow
l Volume
l Others (no unit, %, mA)

Additional PA value

Determine Out-Scale

Indicating and adjustment module PLICSCOM 25

Set up

27
83

5-E
N-

06
07

20
ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 1465 of 2338



In the menu item "PV-Out-Scale", the requested numerical
value with decimal point is entered for 0 % and 100 % of the
measured value.

Out-Scale-Unit

PV-Out-Scale

5.6 Saving the parameter adjustment data
It is recommended noting the adjusted data, e.g. in this
operating instructions manual and archive them afterwards.
They are hence available for multiple use or service purposes.
Alternatively the data can be loaded from the sensor into the
indicating and adjustment module. The procedure is described
in the menu item "Copy sensor data". The data remain there
even the power supply fails.
If it is necessary to exchange the sensor, the indicating and
adjustment module is inserted into the replacement instrument
and the data are written into the sensor under the menu item
"Copy sensor data".
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5.7 Menu schematic for a 4 … 20 mA/HART sensor
(example: VEGAPULS 61)

Information:
Depending on the version and application, the highlighted
menu windows are not always available.�

Basic adjustment
1▶ Basic adjustment

Display
Diagnostics
Service
Info

1.1Min. adjustment
0.00 %
=
10.000 m(d)

8.000 m(d)

1.2Max. adjustment
100.00 %
=
1.000 m(d)

2.000 m(d)

1.3Medium
Liquid
Water based
(DK>10)

1.4Vessel form

Storage tank

1.5Damping

0 s

1.6Linearisation curve

linear

1.7Sensor-TAG

Sensor

Display
2Basic adjustment

▶ Display
Diagnostics
Service
Info

2.1Displayed value

Scaled

2.2Display unit

Volume
m³

2.3Scaling

0 % = 0.0 m³
100 % = 100 m³

2.4Lighting

Switched off▼

Diagnostics
3Basic adjustment

Display
▶ Diagnostics

Service
Info
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3.1Pointer

Distance-min.: 0.234 m(d)
Distance-max.: 5.385 m(d)

3.2Meas. reliability
8 db

Sensor status
OK

3.3Curve selection

Echo curve

3.4Echo curve

Presentation of the echo
curve

Service
4Basic adjustment

Display
Diagnostics

▶ Service
Info

4.1Gating out of false signals

Change now?

4.2Extended setting

None

4.3Current output

Output mode: 4-20 mA
Fail.mode <3.6 mA
Min. curr. 3.8 mA

4.4Simulation

Start simulation?

4.6Reset

Reset?

4.7Adjustment unit

m(d)
select?

4.8Language

Deutsch

4.9SIL

Not activated▼

4.10HART mode

Standard
Address 0

4.11Copy sensor data

Copy sensor data?

4.12PIN

Enable?

Info
5Basic adjustment

Display
Diagnostics
Service

▶ Info

5.1Sensor type
VEGAPULS 6x

Serial number
12345678

5.2Date of manufacture
14. December 2005
Software version
3.30

5.3Date of last change using PC

14. December 2005

5.4Sensor characteristics

Display now?

Set up
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5.8 Menu schematic for a Profibus PA sensor
(example: VEGAFLEX 61)

Information:
Depending on the version and application, the highlighted
menu windows are not always available.�

Basic adjustment
1▶ Basic adjustment

Display
Diagnostics
Service
Info

1.1Sensor address

000

1.2Min. adjustment
0.00 %
=
10.000 m(d)
8.000 m(d)

1.3Max. adjustment
100.00 %
=
1.000 m(d)
2.000 m(d)

1.4Linearisation curve

linear

1.5Channel

PV lin. value

1.6Damping

0 s

1.7Sensor-TAG

Sensor

Display
2Basic adjustment

▶ Display
Diagnostics
Service
Info

2.1Displayed value

Primary value

Diagnostics
3Basic adjustment

Display
▶ Diagnostics

Service
Info

Set up
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3.1Pointer

Dist.-min: 0.580 m(d)
Distance max: 16.785 m(d)

3.2Sensor status

OK

3.3Curve selection

Echo curve

3.4Echo curve

Presentation of the echo
curve

Service
4Basic adjustment

Display
Diagnostics

▶ Service
Info

4.1Sensor length

5 m

4.3Additional PA value

Secondary Value 1

4.4Out-Scale-Unit

Volume
hl

4.5PV-Out-Scale

0 % = 0.0 m³
100 % = 100 m³

4.2Simulation

Start simulation?

4.3Reset

Reset?

4.4Adjustment unit

m(d)
select?

4.5Language

Deutsch

4.6Copy sensor data

Copy sensor data?

4.7PIN

Enable?

Info
5Basic adjustment

Display
Diagnostics
Service

▶ Info

5.2Sensor type
VEGAFLEX 6x

Serial number
12345678

5.2Date of manufacture
12. Dec. 2005
Software version
3.22.00

5.3Date of last change using PC

14. December 2005

5.5Sensor characteristics

Display now?
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5.9 Menu schematic for a Foundation Fieldbus
sensor (example: VEGABAR 52)

Information:
Menu schematic for a Foundation Fieldbus sensor (example:
VEGABAR 52)
Depending on the version and application, the highlighted
menu windows are not always available.�

Basic adjustment
1▶ Basic adjustment

Display
Diagnostics
Service
Info

1.1Adjustment unit

bar

1.2Position correction
Offset

P=
+0000 mbar
53 mbar

1.3Zero
000.0 %

P=
000 mbar

53 mbar

1.4Range
100.00 %

P=
1000 mbar

53 mbar

1.5Damping

1 s

1.6Linearisation curve

linear

Display
2Basic adjustment

▶ Display
Diagnostics
Service
Info

2.1Displayed value

Al-Out

2.4Lighting

Switched off▼
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Diagnostics
3Basic adjustment

Display
▶ Diagnostics

Service
Info

3.1Pointer
Tmin.: -12.5 °C
Tmax.: +85.5 °C
p-min.: -0.58 bar
p-max.: 16.765 bar

3.2Sensor status

OK

3.3Trend recording

Service
4Basic adjustment

Display
Diagnostics

▶ Service
Info

4.1Simulation

Start simulation?

4.2Reset

Reset?

4.3Language

Deutsch

4.4Copy sensor data

Copy sensor data?

4.5PIN

Enable?

4.6Application

Process pressure

Info
5Basic adjustment

Display
Diagnostics
Service

▶ Info

5.1Device-ID

Sensor-TAG

5.2Sensor type
VEGABAR 5x

Serial number
12345678

5.2Date of manufacture
16. March 2006
Software version
3.32.00

5.3Date of last change using PC

16. March 2006

5.5Sensor characteristics

Display now?

Set up
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6 Maintenance and fault rectification
6.1 Maintenance
When used as directed in normal condition, the indicating and
adjustment module is maintenance-free.

6.2 Instrument repair
If a repair is necessary, please proceed as follows:
You can download a return form (23 KB) in the Internet from
our homepage www.vega.com under: "Downloads - Forms
and Certificates - Repair form".
By doing this you help us carry out the repair quickly and
without having to call back for needed information.
l Print and fill out one form per instrument
l Clean the instrument and pack it damage-proof
l Attach the completed form and possibly also a safety data

sheet to the instrument
l Please contact the agency serving you for the address of

the return shipment

Maintenance and fault rectification
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7 Dismounting
7.1 Dismounting procedure
Warning:
Before dismounting, be aware of dangerous process con-
ditions such as e.g. pressure in the vessel, high temperatures,
corrosive or toxic products etc.

Take note of chapters "Mounting" and "Connecting to power
supply" and carry out the listed steps in reverse order.

7.2 Disposal
The indicating and adjustment module consists of materials
which can recycled by specialised recycling companies. We
have purposely designed the components to be easily
separable.
WEEE directive 2002/96/EG
This indicating and adjustment module is not subject to the
WEEE directive 2002/96/EG and the respective national laws
(in Germany, e.g. ElektroG). Pass the indicating and adjust-
ment module directly on to a specialised recycling company
and do not use the municipal collecting points. They may only
be used for privately used products according to the WEEE
directive.
Correct disposal avoids negative effects to persons and
environment and ensures recycling of useful raw materials.
Materials: see "Technical data"
If you cannot dispose of the instrument properly, please
contact us about disposal methods or return.

Dismounting
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8 Supplement
8.1 Technical data
General data
Weight approx. 150 g

Ambient conditions
Ambient temperature -15 … +70 °C (+5 … +158 °F)
Storage and transport temperature -40 … +80 °C (-40 … +176 °F)

Indicating and adjustment module
Power supply and data transmission through sensor via gold-plated sliding contacts

(I²C bus)
Display LC display in dot matrix
Adjustment elements 4 keys
Protection
- unassembled IP 20
- mounted into the sensor without

cover
IP 40

Materials
- Housing ABS
- Inspection window Polyester foil

Display light
Power supply through the sensor, voltage range see sensor

operating instructions manual

Supplement
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8.2 Dimensions

PLICSCOM
27

,6
m

m
(1

3 /
32

")

ø6
6,

3m
m

(2
39

/ 6
4"

)

45,1mm 
(1 25/32")

9,7mm 
(3/8")

Fig. 5: PLICSCOM
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8.3 Industrial property rights
VEGA product lines are global protected by industrial property rights.
Further information see http://www.vega.com.
Only in U.S.A.: Further information see patent label at the sensor housing.
VEGA Produktfamilien sind weltweit geschützt durch gewerbliche Schutzrechte.
Nähere Informationen unter http://www.vega.com.
Les lignes de produits VEGA sont globalement protégées par des droits de
propriété intellectuelle.
Pour plus d'informations, on pourra se référer au site http://www.vega.com.
VEGA lineas de productos están protegidas por los derechos en el campo de la
propiedad industrial.
Para mayor información revise la pagina web http://www.vega.com.
Линии продукции фирмы ВЕГА защищаются по всему миру правами на
интеллектуальную собственность.
Дальнейшую информацию смотрите на сайте http://www.vega.com.
德（VEGA）系列品在全球享有知保 。
一步信息网站<http://www.vega.com>。
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VEGA Grieshaber KG
Am Hohenstein 113
77761 Schiltach
Germany
Phone +49 7836 50-0
Fax +49 7836 50-201
E-mail: info@de.vega.com
www.vega.com

ISO 9001

All statements concerning scope of delivery, application,
practical use and operating conditions of the sensors and
processing systems correspond to the information avail-

able at the time of printing.
© VEGA Grieshaber KG, Schiltach/Germany 2006
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1 About this document
1.1 Function
This operating instructions manual provides all the information
you need for mounting, connection and setup as well as
important instructions for maintenance and fault rectification.
Please read this information before putting the instrument into
operation and keep this manual accessible in the immediate
vicinity of the device.

1.2 Target group
This operating instructions manual is directed to trained,
qualified personnel. The contents of this manual should be
made available to these personnel and put into practice by
them.

1.3 Symbolism used
Information, tip, note
This symbol indicates helpful additional information.

Caution: If this warning is ignored, faults or malfunc-
tions can result.
Warning: If this warning is ignored, injury to persons and/or
serious damage to the instrument can result.
Danger: If this warning is ignored, serious injury to persons
and/or destruction of the instrument can result.

Ex applications
This symbol indicates special instructions for Ex applications.

l List
The dot set in front indicates a list with no implied sequence.

à Action
This arrow indicates a single action.

1 Sequence
Numbers set in front indicate successive steps in a procedure.

4 VEGADIS 12
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2 For your safety
2.1 Authorised personnel
All operations described in this operating instructions manual
must be carried out only by trained specialist personnel
authorised by the operator.
During work on and with the device the required personal
protection equipment must always be worn.

2.2 Appropriate use
VEGADIS 12 is an adjustment and indicating unit for VEGA
pressure transmitters.

2.3 Warning about misuse
Inappropriate or incorrect use of the instrument can give rise to
application-specific hazards, e.g. vessel overfill or damage to
system components through incorrect mounting or adjustment.

2.4 General safety instructions
This is a high-tech instrument requiring the strict observance of
standard regulations and guidelines. The user must take note
of the safety instructions in this operating instructions manual,
the country-specific installation standards as well as all
prevailing safety regulations and accident prevention rules.
The instrument must only be operated in a technically flawless
and reliable condition. The operator is responsible for trouble-
free operation of the instrument.
During the entire duration of use, the user is obliged to
determine the compliance of the required occupational safety
measures with the current valid rules and regulations and also
take note of new regulations.

2.5 Safety approval markings and safety tips
The safety approval markings and safety tips on the device
must be observed.

2.6 CE conformity
VEGADIS 12 is in CE conformity with EMC (89/336/EWG) and
LVD (73/23/EWG) and fulfills NAMUR recommendationNE 21.

VEGADIS 12 5
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Conformity has been judged according to the following
standards:
l EMC:

- Emission EN 50081
- Susceptibility EN 50082

l LVD: EN 61010

2.7 Safety instructions for Ex areas
Please note the Ex-specific safety information for installation
and operation in Ex areas. These safety instructions are part of
the operating instructions manual and come with the Ex-
approved instruments.

2.8 Environmental instructions
Protection of the environment is one of our most important
duties. That is why we have introduced an environment
management system with the goal of continuously improving
company environmental protection. The environment man-
agement system is certified according to DIN EN ISO 14001.
Please help us fulfil this obligation by observing the environ-
mental instructions in this manual:
l Chapter "Packaging, transport and storage"
l Chapter "Disposal"

6 VEGADIS 12
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3 Product description
3.1 Configuration
The scope of delivery encompasses:
l Indicating and adjustment unit VEGADIS 12
l Documentation

- this operating instructions manual
- Ex-specific "Safety instructions" (with Ex-versions)
- if necessary, further certificates

VEGADIS 12 consists of the following components:
l Housing with adjustment elements
l Housing cover with integrated indicating module

TRANSMITTER
+

4...20mA
+ - -

VEGADIS 12

NOT USED

i

TRANSMITTER

SPAN

ZERO
t

OPERATE

3

2
1

4

Fig. 1: VEGADIS 12 without display
1 Adjustment insert
2 Cover
3 Housing
4 Breather facility

Scope of delivery

Components
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TRANSMITTER
+

4...20mA
+ - -

VEGADIS 12

DISPLAY

i

OPERATE

POINT

DISPLAY

OPERATE
t

ZERO
SPAN

TRANSMITTER

END
ZERO

1 2

4

3

5

Fig. 2: VEGADIS 12 with display
1 Adjustment insert
2 Indication
3 Cover
4 Housing
5 Breather facility

3.2 Principle of operation
VEGADIS 12 is an adjustment and indicating unit for the
following VEGA pressure transmitters:
l VEGAWELL 72 4 … 20 mA/HART
l VEGABAR 74 4 … 20 mA/HART
l VEGABAR 75 4 … 20 mA/HART
VEGADIS 12 has the following functions:
l atmospheric pressure compensation for the pressure

transmitter
l Adjustment of the pressure transmitter
l Indication of the measured value (optional)
VEGADIS 12 is looped in the supply and signal circuit of the
pressure transmitter and requires no separate external energy.
Connection is carried out via screw terminals in the housing.

3.3 Operation
As a standard feature, VEGADIS 12 is equipped with an
adjustment module for the pressure transmitter. The optional
indication is located in the housing cover and is equipped with
a bargraf and a digital indication. In this version, the additional
adjustment elements for scaling of the indication are inte-
grated.

Area of application

Functional principle

Supply

8 VEGADIS 12
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3.4 Packaging, transport and storage
Your instrument was protected by packaging during transport.
Its capacity to handle normal loads during transport is assured
by a test according to DIN EN 24180.
The packaging of standard instruments consists of environ-
ment-friendly, recyclable cardboard. For special versions, PE
foam or PE foil is also used. Dispose of the packaging material
via specialised recycling companies.
Transport must be carried out under consideration of the notes
on the transport packaging. Nonobservance of these instruc-
tions can cause damage to the device.
The delivery must be checked for completeness and possible
transit damage immediately at receipt. Ascertained transit
damage or concealed defects must be appropriately dealt
with.

Up to the time of installation, the packages must be left closed
and stored according to the orientation and storage markings
on the outside.
Unless otherwise indicated, the packages must be stored only
under the following conditions:
l Not in the open
l Dry and dust free
l Not exposed to corrosive media
l Protected against solar radiation
l Avoiding mechanical shock and vibration
l Storage and transport temperature see "Supplement -

Technical data - Ambient conditions"
l Relative humidity 20 … 85 %

Packaging

Transport

Transport inspection

Storage

Storage and transport tem-
perature

VEGADIS 12 9
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4 Mounting
4.1 General instructions
VEGADIS 12 can be mounted in any position. However,
vertical mounting is recommended. This avoids pollution of the
breather facility and moisture penetration.

Note:
There must be the same atmospheric pressure on the breather
facility as well as on the measurement loop. Otherwise the
measured value can be adulterated.

Use the recommended cables (see chapter "Connecting to
power supply") and tighten the cable gland.

4.2 Mounting instructions
VEGADIS 12 can be mounted as follows:
l on carrier rail 35 x 7.5 according to EN 50022
l on mounting plate or on the wall

Installation position

Moisture

Mounting versions

10 VEGADIS 12

Mounting
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5 Connecting to power supply
5.1 Preparing the connection
Always keep in mind the following safety instructions:
l Connect only in the complete absence of line voltage
In hazardous areas you should take note of the appropriate
regulations, conformity and type approval certificates of the
sensors and power supply units.

VEGABOX 01 or VEGADIS 12 is connected with standard two-
wire cable without screen.An outer cable diameter of 5… 9mm
ensures the seal effect of the cable entry. If electromagnetic
interference is expected which is above the test values of
EN 61326 for industrial areas, we recommend the use of
screened cable.

Fig. 3: Connection of VEGADIS 12 to the sensor

Note safety instructions

Take note of safety
instructions for Ex
applications

Selecting connection cable

VEGADIS 12 11
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Take note of the corresponding installation regulations for Ex
applications.

If screened cable is necessary, connect the cable screen on
both ends to ground potential. In VEGABOX 01 or in
VEGADIS 12, the screen must be connected directly to the
internal ground terminal. The ground terminal outside on the
housing must be connected to the potential equalisation.
If potential equalisation currents are expected, the connection
on the processing side must be made via a ceramic capacitor
(e. g. 1 nF, 1500 V). The low frequency potential equalisation
currents are thus suppressed, but the protective effect against
high frequency interference signals remains.
In Ex applications, one-sided grounding on the sensor is
recommended, see EN 60079-14.

5.2 Connection procedure
Proceed as follows:
1 Unscrew the housing cover
2 Loosen compression nut of the cable entry
3 Remove approx. 10 cm of the cable mantle, strip approx.

1 cm insulation from the individual wires
4 Insert the cable into VEGADIS 12 through the cable entry
5 Loosen screw terminals with a screwdriver
6 Insert the wire ends into the open terminals according to

the wiring plan
7 Tighten screw terminals again
8 Check the hold of the wires in the terminals by lightly

pulling on them
9 Connect the screen to the ground terminal
10 Connect the ground terminal outside on the housing

according to specification (low impedance)
11 Tighten the compression nut of the cable entry. The seal

ring must completely encircle the cable
12 Screw the housing cover on
The electrical connection is finished.

Select connection
cable for Ex applica-
tions
Cable screening and ground-
ing

Cable screen and grounding
for Ex applications

12 VEGADIS 12
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5.3 Wiring plan

5
1
2
3

4

Fig. 4: Wire assignment, connection cable
1 brown (+): to power supply or to the processing system
2 blue (-): to power supply or to the processing system
3 yellow: for adjustment information of VEGADIS 12
4 Screen
5 Breather capillaries with filter element

+ 

– 

+ 

– 

VEGADIS 12 

TRANSMITTER 
+ 

4...20mA 
+ 

NOT USED

8 7 6 5 12 11 10 1 2 3 
- 

OPERATE 

ti 

ZERO 

SPAN 

TRANSMITTER 

3 

4 5 

1 

2 

Fig. 5: Terminal assignment, VEGADIS 12
1 To power supply or the processing system
2 Control instrument (4 … 20 mA measurement)
3 Screen1)

4 Breather capillaries
5 Suspension cable

1) Connect screen to ground terminal. Connect ground terminal on the outside
of the housing as prescribed. The two terminals are galvanically connected.

Wire assignment, connection
cable pressure transmitter

Connection of VEGADIS 12
without display
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Wire number Wire colour/Polarity Terminal VEGADIS
12

1 brown (+) 1
2 blue (-) 2
3 Yellow 3

+ 

– 

+ 

– 

VEGADIS 12 

TRANSMITTER 
+ 

4...20mA 
+ 

DUSPLAY

8 7 6 5 12 11 10 1 2 3 
- 

3 

4 5 

1 

2 6

i

OPERATE

POINT

DISPLAY

OPERATE
t

ZERO

SPAN

TRANSMITTER

END

ZERO

Fig. 6: Terminal assignment, VEGADIS 12
1 To power supply or the processing system
2 Control instrument (4 … 20 mA measurement)
3 Screen2)

4 Breather capillaries
5 Suspension cable
6 for indication

Wire number Wire colour/Polarity Terminal VEGADIS
12

1 brown (+) 1
2 blue (-) 2
3 Yellow 3

2) Connect screen to ground terminal. Connect ground terminal on the outside
of the housing as prescribed. The two terminals are galvanically connected.

Connection of VEGADIS 12
with display

14 VEGADIS 12

Connecting to power supply
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Wire number Wire colour Terminal VEGADIS
12

5 Red 5
6 White 6
7 Violet 7
8 Orange 8

VEGADIS 12 15
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6 Set up
6.1 Adjustment of the pressure transmitter
l zero - measuring range begin
l span - measuring range end
l ti - Integration time

1
2

3

VEGADIS 12

TRANSMITTER
+

4...20mA
+

not used

8765 1211101 2 3
- -

OPERATE

ti

ZERO

SPAN

TRANSMITTER

Fig. 7: Adjustment elements of VEGADIS 12 without display
1 Rotary switch: choose the requested function
2 [+] key, change value (rising)
3 [-] key, change value (falling)

VEGADIS 12

TRANSMITTER
+

4...20mA
+

DISPLAY

8765 1211101 2 3
- -

OPERATE

ti

ZERO

SPAN

TRANSMITTER
OPERATE

ZERO

END

POINT

DISPLAY

1

2 4

5

6
3

Fig. 8: Adjustment elements of VEGADIS 12 with display
1 Rotary switch pressure transmitter: Select requested function
2 [+] key, change adjustment value (rising)
3 [-] key, change adjustment value (falling)
4 Rotary switch indication: choose the requested function
5 [+] key, change scaling (rising)
6 [-] key, change scaling (falling)

Adjustment volume

Adjustment elements

16 VEGADIS 12
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l The requested function is selected with the rotary switches
l With the [+] and [-] keys the signal current or the

integration time is set or the indication is scaled
l The respective rotary switch is finally set to position

"OPERATE"
The set values are transmitted to the EEPROM memory and
remain there even in case of voltage loss.
Proceed as follows for adjustment with VEGADIS 12:
1 Open housing cover
2 Connect hand multimeter to terminals 10 and 12
3 Meas. range begin: Set rotary switch to "zero"
4 Empty the vessel or reduce process pressure
5 Set a current of 4 mA with the [+] and [-] keys
6 Meas. range end: Set rotary switch to "span"
7 Fill the vessel or increase process pressure
8 Set a current of 20 mA with the [+] and [-] keys
9 Operation: Set rotary switch to "OPERATE"
10 Close the housing cover
The adjustmentdata are effective, the output current4… 20mA
corresponds to the actual level or pressure.

Information:
The corresponding current values must be calculated and set
respectively for adjustment with part fillings or emptyings.
Example: For a part emptying of 25 %, a current of 4 mA +
4 mA = 8 mA must be set, for a part filling of 75 %, a current of
4 mA + 12 mA = 16 mA. VEGADIS 12 then calculates the
values for full and empty.

Proceed as follows for the adjustment of the integration time
with VEGADIS 12:
1 Open housing cover
2 Set rotary switch to "ti"
3 Make sure that the integration time is set to 0 sec by

pressing the [-] key 10 times.
4 For every 1 sec. requested integration time, push the [+]

key once.

Adjustment system

Adjustment steps, adjustment

Adjustment steps, integration
time

VEGADIS 12 17
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5 The integration time is the time required by the output
current signal to reach 90 % of the actual height after a
sudden level change.

6 Set rotary switch to "OPERATE"
7 Close the housing cover

6.2 Indication scaling

1

2

3

Fig. 9: Indicating elements of VEGADIS 12
1 Bar graph
2 Tendency indication
3 Digital value

l four positions as well as signa and decimal point
l individual scaling between -9999 … +9999

The display outputs the current 4 … 20 mA as bar graph and
digital value.
With 4 mA no segment of the bar graph appears, with 20 mA
all segments appear. This assignment is fix.
You can scale the digital value to any value between -9999 …
+9999 via the adjustment module.
To scale, proceed as follows:
1 Open housing cover
2 Initial value: Set rotary switch to "zero"
3 Set the requested value, e.g. 0 with the [+] and [-] keys
4 Final value: Set the rotary switch to "span"
5 Set the requested value, e.g. 1000 with the [+] and [-] keys
6 Decimal point: Set the rotary switch to "point"
7 With the [+] and [-] keys you can adjust the requested

value, e.g. 8888 (no decimal point)
8 Set rotary switch to "OPERATE"
9 Close the housing cover

Indicating elements

Adjustment steps, scaling

18 VEGADIS 12
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The adjustmentdata are effective, the output current4… 20mA
corresponds to the actual level.

VEGADIS 12 19

Set up

20
59

1-E
N-

07
11

28
ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 1499 of 2338



7 Maintenance and fault rectification
7.1 Maintenance
When used as directed in normal operation, VEGADIS 12 is
completely maintenance free.

7.2 Remove interferences
The operator of the system is responsible for taken suitable
measures to remove interferences.
VEGADIS 12 offers maximum reliability. Nevertheless faults
can occur during operation. These may be caused by the
following, e.g.:
l Sensor
l Process
l Supply
l Signal processing
The first measure to take is to check the output signal as well
as the atmospheric pressure compensation. The procedure is
described below. Further comprehensive diagnostics can be
carried out on a PC with the software PACTware™ and the
suitableDTM. In many cases, the causes can be determined in
this way and faults can be rectified.
However, if these measures are not successful, call the VEGA
service hotline in urgent cases under the phone no. +49 1805
858550.
The hotline is available to you 7 days a week round-the-clock.
Since we offer this service world-wide, the support is only
available in the English language. The service is free of
charge, only the standard telephone costs will be charged.
First of all open the housing cover. The indicated measured
value must not change. However, if the indicated value
changes nevertheless, the compensation of the atmospheric
pressure is not ensured. Check the breather facility on the
housing and the capillaries in the special cable.
Connect a handheld multimeter in the suitable measuring
range according to the wiring plan.

Reaction in case of failures

Causes of malfunction

Fault rectification

24 hour service hotline

Check pressure compensa-
tion

Checking the 4 … 20 mA sig-
nal

20 VEGADIS 12
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? 4 … 20 mA signal not stable
l Level fluctuations
à Adjust integration time via PACTware™
l no atmospheric pressure compensation
à Check the capillaries and cut them clean
à Check the pressure compensation in the housing and

clean the filter element, if necessary

? 4 … 20 mA signal missing
l Wrong connection to power supply
à Check connection according to chapter "Connection

steps" and if necessary, correct according to chapter
"Wiring plan"

l No voltage supply
à Check cables for breaks; repair if necessary
l supply voltage too low or load resistance too high
à Check, adapt if necessary

? Current signal 3.6 mA; 22 mA
l electronics module or measuring cell defective
à Exchange instrument or return instrument for repair

In Ex applications, the regulations for the wiring of intrinsically
safe circuits must be observed.

Depending on the failure reason and measures taken, the
steps described in chapter "Set up" must be carried out again,
if necessary.

7.3 Instrument repair
If a repair is necessary, please proceed as follows:
You can download a return form (23 KB) from the Internet on
our homepage www.vega.com under: "Downloads - Forms
and certificates - Repair form".
By doing this you help us carry out the repair quickly and
without having to call for needed information.
l Print and fill out one form per instrument
l Clean the instrument and pack it damage-proof

Reaction after fault rectifica-
tion

VEGADIS 12 21
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l Attach the completed form and, if need be, also a safety
data sheet outside on the packaging

l Please ask the agency serving you for the address of your
return shipment. You can find the respective agency on our
website www.vega.com under: "Company - VEGA world-
wide"

22 VEGADIS 12
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8 Dismounting
8.1 Dismounting steps
Warning:
Before dismounting, be aware of dangerous process con-
ditions such as e.g. pressure in the vessel, high temperatures,
corrosive or toxic products etc.

Take note of chapters "Mounting" and "Connecting to power
supply" and carry out the listed steps in reverse order.

8.2 Disposal
The instrument consists of materials which can be recycled by
specialised recycling companies. We use recyclable materials
and have designed the electronics to be easily separable.
WEEE directive 2002/96/EG
This instrument is not subject to the WEEE directive 2002/96/
EG and the respective national laws. Pass the instrument
directly on to a specialised recycling company and do not use
the municipal collecting points. These may be used only for
privately used products according to the WEEE directive.
Correct disposal avoids negative effects to persons and
environment and ensures recycling of useful raw materials.
Materials: see chapter "Technical data"
If you cannot dispose of the instrument properly, please
contact us about disposal methods or return.

VEGADIS 12 23
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9 Supplement
9.1 Technical data
General data
316L corresponds to 1.4404 or 1.4435, 316Ti corresponds to 1.4571
Materials
- Housing plastic PBT
- Ground terminal 316Ti/316L
- Inspection window of the indication
Weight approx. 0.5 kg (1.102 lbs)

Ambient conditions
Ambient temperature
- without display -40 … +85 °C (-40 … +185 °F)
- with display -20 … +70 °C (-40 … +158 °F)
Storage and transport temperature -40 … +85 °C (-40 … +185 °F)

Electromechanical data
Cable gland 2 x cable entry M20 x 1.5 (cable-ø 5 … 9 mm)
Screw terminals for wire cross-section up to 2.5 mm² (AWG 14)

Indicating and adjustment elements
Adjustment elements 2 x 2 keys, 2 x 1 rotary switch
Adjustment elements with display 2 keys, 1 rotary switch
Display (optional) LC multiple function display with bar graph (20

segments, digital value 4-digit), tendency in-
dicator for rising or falling values

Adjustment circuit
Connection to VEGAWELL 72 4 … 20 mA/HART, VEGABAR

74, VEGABAR 75
Connection cable to the sensor VEGA special cable with breather capillaries
Cable length max. 200 m

Voltage supply
Supply voltage
- without display 12 … 36 V DC
- with display 17 … 36 V DC

24 VEGADIS 12
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Load without display see diagram in the operating instructions
manual of the respective sensor

Electrical protective measures
Protection IP 65
Overvoltage category III
Protection class III

Approvals3)

ATEX ia ATEX II 2G EEx ia IIC T6

3) Deviating data in Ex applications: see separate safety instructions.

VEGADIS 12 25
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9.2 Dimensions

VEGADIS 12 without display

100mm (3 15/16") 72mm (2 53/64") 

13
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Fig. 10: VEGADIS 12 without display (protective cover optional)

VEGADIS 12 with display
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Fig. 11: VEGADIS 12 with display
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9.3 Industrial property rights
VEGA product lines are global protected by industrial property rights.

Further information see http://www.vega.com.

Only in U.S.A.: Further information see patent label at the sensor housing.

VEGA Produktfamilien sind weltweit geschützt durch gewerbliche Schutzrechte.

Nähere Informationen unter http://www.vega.com.

Les lignes de produits VEGA sont globalement protégées par des droits de

propriété intellectuelle.

Pour plus d'informations, on pourra se référer au site http://www.vega.com.

VEGA lineas de productos están protegidas por los derechos en el campo de la

propiedad industrial.

Para mayor información revise la pagina web http://www.vega.com.

Линии продукции фирмы ВЕГА защищаются по всему миру правами на

интеллектуальную собственность.

Дальнейшую информацию смотрите на сайте http://www.vega.com.

VEGA系列产品在全球享有知识产权保护。

进一步信息请参见网站<http://www.vega.com>。

9.4 Trademark
All brands used as well as trade and company names are
property of their lawful proprietor/originator.
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VEGA Grieshaber KG
Am Hohenstein 113
77761 Schiltach
Germany
Phone +49 7836 50-0
Fax +49 7836 50-201
E-mail: info@de.vega.com
www.vega.com

Printing date:

ISO 9001

All statements concerning scope of delivery, application,
practical use and operating conditions of the sensors and
processing systems correspond to the information avail-

able at the time of printing.

© VEGA Grieshaber KG, Schiltach/Germany 2007

Subject to change without prior notice 20591-EN-071128
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      3. Troubleshooting

Possible reasonPossible reasonPossible reasonPossible reasonPossible reason

- Process valves are shut off

- Sticking of the float in the
   standpipe

- Float leackage. Float hes been
   filled up and drowned

- Float is attracted by iron parts
  close to the level indicator.

- Switch wired incorrectly

- Switch in wrong position

-Switch failure due to excessive
  temperature or electrical load

- Hysteresis between on and off
  position. The bar magnet cannot
  reach the 2nd switching point.

RemedyRemedyRemedyRemedyRemedy

- Open the process valves

- Open service flanges and
   thoroughly clean standpipe and
   the float.

- Float has to be replaced.

- Remove all iron parts

- Compare wiring diagram with
  switch contact arrangement

- Correct switch position cable up or
   down and opposite indication rail

- Replace switch. Check actual
  operating temperature and/or
  reduce switch load i.e. with an
  auxilliary relay.

- Rais or Lower the switch in axial
  direction by 5 to 10 mm so that
   the floats magnet can reach the
   2nd switching point.

ProblemProblemProblemProblemProblem

No visual indication in spite of a
sufficiently high liquid level in the
vessel

Failure of magnet switches in spite
of visual indication

Magnet switch does close bot not

WEKA AG - Schürlistrasse 8 - CH-8344 Bäretswil
Tel. ++41 (0)43 833 43 43 - Fax ++41 (0)43 833 43 29

  E-Mail: Info@weka-ag.ch

   Locally manufactured under licence by: 
           Control Components Pty Ltd 
                ABN 24 080 175 293 
               Ph: +61 (0)2 9542 8977 
               Fx: +61 (0)2 9542 7978 
       HELP@controlcomponents.com.au 
                www.ccezy.com.au
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1 Vessel
1A, 1B Connecting pipes
2 Standpipe
3 Float
3A Filling tube
3B Bar magnet
4 Indication Rail
4A Indication Flags
5 Magnet Switch
6 Service Flange
7 Nameplate
8 Magnetic Tape
9 Clip

1A

5

9

7

1B 6

4

3B

3

3A

2

1

323B5

9 8 4A

S N

1. Operating Principle

The vessel 1) is connected by two pipes 1A) and 1B) with the
standpipe 2) of the Magnetic-Level Indicator.

The liquid in the Magnetic- Level Indicator, following the
principle of communicating tubes, always seeks the same level
as in the vessel being monitored.
Compelled by changes in fluid level, the float 3) transfers the
current level to the Indication Rail to the outside by means of a
magnetic coupling.

The bar magnet's 3B) north pole inside the float 3) is, similar to
a compass needle always pointing to the integrated magnetic
guide tape 8). This self-aligning feature of the patented
magnetic guide tape allows the user to position the indication
rail according to his particular installation requirements.

The indication flaps 4A themselves are interlocked by
individual magnets in each of the indication flaps which
ensures a stable position of the flaps even under the most
severe operation conditions, i.e. vibrations or fast changes in
the liquid level.

While being attracted by the guide tape, the magnet field of
the the bar magnet overrides the "magnetic chain" of the
magnets in the indicator flaps 4A, thus turning the flaps by
180° and thereby  indicating the actual liquid level inside the
vessel.

The floats being used in WEKA Magnetic Level Indicators are
always "tuned" to the operating conditions, density, operating
pressure and -temperature of a specific application.

 It is for this reason that floats shouldn't be changed over into
other WEKA indicators without prior consulting the local
WEKA representative.

On the opposite, within +/- 45° of the indication rail,  the
south pole of the magnet is being used to activate accessories
such as Reed-switches or -transmitters for high-, low alarm
functions or quasi analog signal output.

For spare part orders please always note the manufacturing
number, type of indicator as well as the operating conditions
as shown on the nameplate of the indicator.

With this information at hand your local WEKA
representative will be able to serve you with your specific
spare part require-ments.

2. Installation

A) Preparation
For transport purposes the float 3) of your WEKA Level Indicator has been secured with a  string which is
attached to the lower side connection flange. Prior to the installation  this string has to be removed.
Place the level indicator in a horizontal position on a flat surface and remove the bottom service flange. Cut the
securing string and pull the float out. Remove the string completely and re-insert the float with the filling pipe 3a)
showing upwards.

Handle the float carefully, do not drop !

With the float installed, reasseble the bottom service flange.

B. Installation, mechanical
Make sure that the mating flanges of the vessel onto which hte level indicator will be installed are completely
flush. Excessive missalignement will cause the standpipe to bend or twist which can prevent the float from
moving freely up and down.

The level indicator's must be installed  with the  nameplate 7) at the bottom of the indicator.

If, for any reason the float has to be removed from the standpipe, i.e. for cleaning do not remove the float
unless:

- you have satisfied yourself that the system is no longer under pressure.
- the level indicator has cooled down to an ambient temperature.

The float has to re-installed with the filling pipe 3a) showing upwards.

C. Installation, electrical

The maximum switch rating of WEKA megnetic switches is indicated on the switch label. This rating may,
under no circumstances  not be exceeded.
The switches are preferably installed opposite the indication rail. In cases of very short switching distances
between two switches, the switches can be installed next to each other. In such a case both switches have to be
within an angle of +/- 45° opposite the indication rail.

In case you decide to change the indication rails position, do not forget to reposition the switches too.

The operating principle of the WEKA switches is based on the the magnetic field of the bar magnet. In no
circumstances should iron parts such as screws, monting brackets, bolts etc. be anywhere near or attached to
the magnetic level indicator.
A deviation of the magnet field because of iron parts being too close to the level indicator will influence the
proper function of the level indication as well as acessories.

IMPORTANT: Test- and operating pressure as well as operating temperature as shown
 on the nameplate 7) of the level indicator may not be exceeded.
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The WEKA VLI operating principle is based
on the use of a permanent bar magnet
system which ensures the safe and reliable
activation of visual indication elements
(flags), switches and transmitters, even
when used on thick-wall high-pressure indi-
cator pipe. 

● Magnetic Guide Tape

The patented magnetic guide tape is inte-
grated within the indication rail to ensure
the float bar magnet is always aligned like a
compass needle to the polarized flags and
switches. This ensures continuous reliabi-
lity of the indicating, switching and trans-
mitter control functions.

● Magnetic Coupling

Every flag of the WEKA indication rail is
equipped with its own permanent magnet.
Thus the indication flags magnetically
interlock with each other and so are kept in
a stable position. The patented guide tape
further enhances performance through the
magnetic damping effect that produces
safe and reliable indication of liquid level,
even under difficult applications with rapidly
changing liquid levels or vibrations.

● Temperature Stability

The magnetic materials used in the WEKA
System have been selected for optimal 
performance even at extreme tempera-
tures. Years of experience have proven our
preconditioning of components ensuring
negligible degradation of magnetic flux.

● Compact Design

The low weight of the WEKA bar magnet
permits the use of lightweight hermetically
sealed floats. Compact in size, the WEKA
floats ensure the highest possible diameter
difference between float OD and tube ID –
an important advantage when dirty or highly
viscous liquids need to be measured. 
The short float design also often enables a
larger indication range compared to compe-
titive products.

● Multi-functional:

Three functions in one system!

– Level indicator
– Level switch 
– Level transmitter

Magnetic

guide tape

Float

Indication flags 

with integrated 

permanent magnets

Bar magnet

Pipe

Diverse float types are available 

for the different applications

WEKA VLIs can be mounted 

in various ways
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Type

Execution

Max. operating pressure @ 20 °C

Operating temperature

Pipe size 

Minimum density

Recommended viscosity of the fluid
All data are valid for the basic versions

34000E

A, K

up to 6 bar

–40 up to +100 °C

OD 33.7 mm

> 0.6 g/cm3

max. 150 cSt

Series Economy-Line

23614E

A, K

up to 6 bar

–40 up to +100 °C

OD 53 mm

> 0.8 g/cm3

max. 600 cSt

Economy-Line

The WEKA VLI (Visual Level Indicator) pro-
gram is built up in a modular system. It can
therefore be readily configured to precisely
match the requirements of a very wide 
variety of applications and operating condi-
tions. Within each series the basic execu-

Upper and lower process 
ports: top to bottom
Upper float chamber end: 
threaded cap
Lower float chamber end:
threaded flange

Execution-A

Upper and lower process 
ports: top to bottom
Upper and lower float 
chamber ends: 
threaded flange

Execution -B

Upper and lower process 
ports: side to side
Upper float chamber end: cap
Lower float chamber end: 
service flange

Execution -K

Upper and lower process 
ports: side to side
Upper and lower float
chamber ends: service flange

Execution -O

tions -A, -B, -K and -O are available: Upper
and lower process connections can be top
to bottom or side to side. But also mixed
versions with a lateral and side process
connection can be ordered. 

● Modular Design

VL
I p

ro
gr

am
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23614

A, B, K, O

up to 6 bar

–40 up to +150 °C

OD 53 mm

> 0.6 g/cm3 (> 0.4g/cm3)

max. 600 cSt

Standard 6

34300

A, B, K, O

up to 20 bar

–40 up to +400 °C

OD 53 mm

> 0.6 g/cm3 (> 0.4g/cm3)

max. 600 cSt

Standard 20

32755

A, B, K, O

up to 50 bar

–40 up to +400 °C

OD 54 mm

> 0.6 g/cm3 (> 0.4g/cm3)

max. 600 cSt

Standard 50

● Wide range of operating conditions 

Operating pressures can be from vacuum
to 500 bar. Float chambers are available
with design pressures up to 630 bar. Liquid
densities > 0.3 g/cm3 and media tempera-
tures from 77 K to 673 K (–196 °C to
+400 °C) allow use for applications like
cryogenic liquid gases LPG/LNG, water
hydraulics and steam boilers. Closed floats
are available for most liquids at pressures
up to 350 bar. Open floats are available for
non condensating liquids at pressures up to
630 bar.

● Energy-free, reliable operation 

WEKA VLIs are ideally suited for plant start-
up operations. The indication function 
does not require electrical power. The float
principle makes this a direct method of
level measurement, with definite level indi-
cation. The control functions of a VLI are
independent of its display function. There-
fore the level is always observable, even if
the power supply fails.

Standard materials

– Stainless steel 316/316L
1.4404 / 1.4432
1.4435

Group A4 austenitic steel

Stainless steel materials

as option

– 304/304L 1.4301 / 1.4306 
1.4307

– (316Ti) 1.4571
– 321 1.4541

Stainless steel with higher

molybdenum content, e.g.

– 1.4539 (904L; UNS N08904)
– 254 SMO (UNS 31254)

Nickel alloys and special

metals, e.g

– Inconel®/Incoloy®/Hastelloy®

– Titanium alloys
– Zirconium and Tantalum
– Aluminum alloys

Engineered Plastics

– PVDF, PP, PE, PVC
– ECTFE (Halar) coating
– PTFE-PFA lining
– Teflon-PFA coating

WEKA VLI Level Indicators 
can be manufactured according
to special request in almost any
non-magnetic material, subject to
physical properties and chemical
compatibility.

● Versatility through choice of materials

WEKA VLI Smart-Line, 

Type 34000-K 

Smart-Line 50

34000/34110

A, B, K, O

up to 50 bar

–40 up to +250 °C

OD 33.7 mm

> 0.6 g/cm3

max. 150 cSt

integrated
shut-off valves
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Diverse

A, B, K, O

up to 500 bar

–10 up to +400 °C

diverse

> 0.6 g/cm3 (> 0.4g/cm3)

max. 600 cSt

High Pressure – Power

Diverse

A, B, K, O

up to 630 bar

–80 up to +400 °C

diverse

> 0.3 g/cm3

max. 600 cSt

Petro

Diverse

–

up to 50 bar

–40 up to +400 °C

diverse

> 0.4 g/cm3

max. 600 cSt

Top of Tank

Diverse

A, B, K, O

up to 10 bar

according to material

diverse

> 0.6 g/cm3

max. 600 cSt

Engineered Plastic

Petro-VLI – Our solution for your

petrochemical applications

● Excellent Readability

The wide colour contrasted indicating flags
are easily and clearly readable, even from
far distances. The flag elements are nor-
mally red and aluminum coloured, but can
be optionally ordered with alternative colour
combinations. Difficult liquids in corrosive
and high/low temperature applications do
not effect the reliable functioning of WEKA
VLIs, because the liquid inside the float
chamber is totally isolated from the indica-
tion rail. For the same reason, readability is
not impaired by turbid conditions.

● Level Measurement à la carte

WEKA VLIs can provide an optimal solution
for almost any level measuring and control
application. For most applications, a suit-
able indicator can be configured from stan-
dard modular components. Special solu-
tions are frequently needed for unusual
operating and installation conditions. Our
customers can take advantage of our 
40 year experience in manufacturing cus-
tom level indicators based on the proven
WEKA design of magnetic float and indica-
tion rail. We cover an extremely wide range
of special level instrumentation require-

ments. If necessary, the standard interfaces
can be adapted to match the requirements
of customer’s control systems. Magnetic
flag elements of WEKA VLI indication rails
can be supplied with colour combinations
other than the standard colours. The WEKA
magnet and indication rail system can also
be used for position indication of hydraulic
and pneumatic cylinder pistons and pres-
sure accumulator diaphragms. WEKA’s
extensive custom design expertise can pro-
duce reliable instrumentation solutions 
for linear displacement monitoring require-
ments.

● Applications

WEKA has accumulated a wealth of knowl-
edge about design and manufacturing of 
indicators and sensors for special applica-
tions. We have many years of practical
experience in the use of WEKA VLI Level
Indicators in chemical and other process
industries, shipbuilding, thermal power
plants, hydraulic systems, railways, vehicu-
lar applications, petrochemical industries,
and refrigeration systems, to name just 
a few.
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Indication Rails

The indication rails of WEKA VLIs are never
in contact with the process media, and are
consequently maintenance-free. The flags
of these indication rails are 36 mm wide,
and therefore easily read even from far 
distances. The lightweight flags are mag-
netically coupled to each other and respond
positively even at float displacement
speeds of 2 meters per second. The special
design of WEKA VLIs ensures reliable read-
out at all times: the flags hold their posi-
tions even in the presence of vibration and
temperature variations. For outdoor installa-
tions, refrigerant applications and food-pro-
cessing industries we recommend indica-
tion rails with a polyolefin protective tube
which is more resistant towards aggressive
atmospheres, and also prevents ice forma-
tion and condensation.
– The standard indication rail is made of
polycarbonate. This is suitable for media
temperatures ranging from cryogenic to
+150 °C, and has a viewing angle of 240°.
The profile has stainless steel end-caps.
The flags are red and aluminum 
anodized, but are optionally 
available with other colour 
combinations, for example 
to conform to a process media 
colour coding scheme. 
– For media temperatures up to 
+250 °C, the rail is made of alu-
minum and the cover of trans-
parent polycarbonate.
– For media temperatures up to +400 °C,
the rail is made of aluminum and the cover
of glass. The flags are black and aluminium
enamel varnished.

Magnetic Switches

WEKA VLIs are available with magnetic
switches installed at the rear of the float
chamber, actuated by the rear field of the
bar magnet in the float. These switches 
add level detection functions to VLIs. The
switches may be connected directly to
inputs of PLCs or computer-based systems,
or through contactors for control of valves
or pumps. The magnetic switches are bi-
stable: each is latched in one state (open or
closed) on the first pass of the float’s bar
magnet, and reset to the original state on
the second (reverse) pass. The magnetic
switches are available as on-off (SPST) or
changeover (SPDT) types. The stainless
steel housings allow them to be used in
practically any type of environment, and
with media temperatures up to +350 °C.

2

1 The number of switching points is limited
only by the availability of space. Magnetic
switch modules are available for use in
highly combustible atmospheres: either as
intrinsically safe (EEx i) versions or with
pressure-tight explosion-proof (EEx d) hous-
ings that conform to the European Directive
94/9/EC (ATEX).

Transmitters

WEKA VLIs are available with an optional
electronic transmitter to provide a continu-
ously variable electrical signal that can be
fed to a remote level indicator, PID con-
troller, recorder or PLC. This can be in the
form of a 3-wire (current or resistance) or 
2-wire (current loop) output. These trans-
mitters are available for media tempera-
tures up to +350 °C. A choice of output
connections are available: plug-in connector,
terminal box, or pre-wired cable lead. Trans-
mitters are optionally available for use in
highly combustible atmospheres: either as
intrinsically safe (EEx i) versions or with
pressure-tight explosion-proof (EEx d) hous-
ings that conform to the European Directive
94/9/EG (ATEX).

Measuring Scales

Measuring scales are available with printed
or engraved aluminium dibond or stainless
steel scales. The standard scale division 
is 10 cm: users may optionally order other
scale divisions.

Detailed information about the WEKA VLI
product range, including accessories, is
available at our website www.weka-ag.ch.

4

3

1

2

3

4

Transmitters make the visual indicator 

to a level transmitter

WEKA VLI Standard, Type 34300-K

ON/OFF

ON/OFF

2

Magnetic

switches

are available 

in various 

versions

3

20 mA
100%

4 mA
0%

VL
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s
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1940 Arthur Welter and August Karrer founded 
WEKA GmbH

1949 reorganized as WEKA AG
1950 WEKA Stainless Steel Valves
1962 First patent for the WEKA Magnetic Level Indicator
1978 WEKA Cryogenic Valves and Couplings 
1979 License contract with GEMS Sensors, USA, 

for WEKA Magnetic Level Indicators
1981 WEKA becomes part of the IMO Group, USA
1982 Approval according to the German (AD-HP 0) 

and Swiss (SVDB501) pressure vessel rules
Audit of the first WEKA Quality Control System

1991 New facilities in Bäretswil, approx. 25 km 
south-east of Zurich

1995 Takeover of the European production 
of the GEMS Tank Level Indication Systems

1997 WEKA, as part of GEMS Sensors Group, 
is acquired by Danaher Corp., USA

2001 WEKA becomes member of the ARCA Group, 
Germany

2002 Audit of the Total Quality Management System 
(TQM) by German Lloyd according to
ISO 9001:2000 and CE directive 97/23/EC 
Modul H/H1

2003 Approval by Zelm Ex according CE directive 
94/9/CE (ATEX 95)

●
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Member of the ARCA Flow Group:

www.arca-valve.com www.feluwa.com

www.artes-valve.com

www.von-rohr.ch

www.weka-ag.ch
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Visual Level Indicators

Tank Level Indicators

Cryogenic Components

Stainless Steel Valves

WEKA AG, Schürlistrasse 8 

CH-8344 Bäretswil, Switzerland

Phone +41 43 833 43 43

Fax +41 43 833 43 29

info@weka-ag.ch · www.weka-ag.ch

Your contact for 
WEKA Tank Level Indicators:
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Control Components Pty Ltd
Unit 24, 15 - 23 Kumulla Road
MIRANDA  NSW  2228 Australia

Ph: +612 9542 8977  Fx: +612 9542 7978
HELP@controlcomponents.com.au
www.controlcomponents.com.au
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-00-

float data sheet overview

Smart-Line remarks: min./max. pipe ID => 28/32mm (all RS type)

(34000, 34110) min./max. pipe ID => 29.7/32mm (type 38578/XX)

65

60
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*1
)

RS 34333/15 RS 35615/15

RS 34333/05 RS 35615/05

RS 33278/60

RS 34333/40 RS 35615/40 RS 33115/40 RS 33279/40

NBR 38578/0.6 NBR 38578/0.8

NBR 38578/0.9

0.900.50 0.60 1.50

RS 34333/60 RS 35615/60 RS 33115/60 RS 33279/60

RS 34333/30

RS 33278/05

1.00

RS 33115/05 RS 33279/05

3

0.70 0.80 1.401.10 1.20 1.30

NBR 41622/1.0

RS 33278/30

RS 35615/30 RS 33115/30

RS 33278/40

RS 33279/30

Remarks
*1) corresponds max. operating/test pressure in bar

density (g/cm3)

 corresponds max. operating/test pressure in bar
*2) RS and KS are complementary information for float- or ball float

DS_Overview_Float_E_2010_01_01 WEKA AG - Schürlistrasse 8 - CH-8344 Bäretswil
Subject to change without notice. Tel. ++41 (0)43 833 43 43 - Fax ++41 (0)43 833 43 29
revised 16.02.2010 Ot info@weka-ag.ch - www.weka-ag.ch
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-B1-

float data sheet overview: Smart Line

float Ø26

B2 34333/XX 316L 5 bar@20ºC -40°C…+250°C 0.60 g/cm3

15 bar@20ºC
30 bar@20ºC
40 bar@20ºC
60 bar@20ºC

B3 35615/XX 316L 5 bar@20ºC -40°C…+250°C 0.70 g/cm3

15 bar@20ºC
30 bar@20ºC
40 bar@20ºC
60 bar@20ºC

B4 33115/XX 316L 5 bar@20ºC -40°C…+250°C 0.80 g/cm3

30 bar@20ºC
40 bar@20ºC
60 bar@20ºC

remarkspage min. 
density of 

fluids

type material of 
float

max. 
operating/test 

pressure

max. 
temperature 

range of fluids

160
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260

280
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320
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 [m
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]

34333/XX

35615/XX

@

B5 33279/XX 316L 5 bar@20ºC -40°C…+250°C 1.00 g/cm3

30 bar@20ºC
40 bar@20ºC
60 bar@20ºC

B6 33278/XX 316L 5 bar@20ºC -40°C…+250°C 1.20 g/cm3

30 bar@20ºC
40 bar@20ºC
60 bar@20ºC

60

80

100

120

140

0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00

density [g/cm3]

33115/XX

33278/XX

33279/X

DS_Smart_Line_Float_E_2009_08_04 WEKA AG - Schürlistrasse 8 - CH-8344 Bäretswil
Technical modifications reserved! Tel. ++41 (0)43 833 43 43 - Fax ++41 (0)43 833 43 29
revised 04.08.2009 Ot info@weka-ag.ch - www.weka-ag.ch
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Smart Line: float Ø26x120 type 33278/XX

order reference
33278/05 (< 5 bar@20 °C)
33278/30 (  30 bar@20 °C)

-B6-

70
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recommended 
area of 
application

additionally possible 
area of application

order reference *2)

33278/40 (  40 bar@20 °C) *1)

33278/60 (  60 bar@20 °C) *1)

technical details
material 316L

max. operating pressure *1) 5; 30; 40; 60 bar@20 °C

max. test pressure *1) 5; 30; 40; 60 bar@20 °C
min. density 1.20 g/cm3

pipe min. ID 28/32 mm
theo. immersion depth E 83.8 mm
eff. immersion depth E' see diagram

commentary

60

65

0.90 1.00 1.10 1.20 1.30 1.40 1.50 1.60
density [g/cm3]
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operating temperature [°C]

33278/05

33278/30

33278/40

33278/60

y
*1) corresponds max. operating/test pressure in bar
*2) 33278/40 und 60 = preload pressure in bar

DS_Smart_Line_Float_E_2009_08_04 WEKA AG - Schürlistrasse 8 - CH-8344 Bäretswil
Technical modifications reserved! Tel. ++41 (0)43 833 43 43 - Fax ++41 (0)43 833 43 29
revised 04.08.2009 Ot info@weka-ag.ch - www.weka-ag.ch
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MultiTrode Pty. Ltd. 
Australian Office 
Brisbane Technology Park 
18 Brandl Street 
Eight Mile Plains Qld 4113 
Mailing Address: 
PO Box 4633 
Eight Mile Plains Qld 4113 
Australia
Ph: +61 7 3340 7000
Fx: +61 7 3340 7077 
Email: sales@multitrode.com.au 
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MultiTrode Inc · USA
6560 East Rogers Circle

Boca Raton   Florida   33487
Tel: +1 561 994 8090   Fax: +1 561 994 6282

sales@multitrode.net

MultiTrode Pty Ltd · Australia
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 Probe Installation & Troubleshooting 
 

 

 

 

1 Correct Probe Installation 
1.1 Important Notes 
  Hang probe in turbulent area of wet well 

  Do not install the probe in a stagnant area or corner where grease and debris may collect.  Stilling wells are not 
suggested. 

  Ensure a minimum of 300 mm (12 inches) clearance from any surface 

  Ensure bottom of probe is 12.5 mm (½ inch) above minimum pumping level 

  Do not use the bottom sensor as earth or ground 

  The Probe cable must be buried (outside the well) in a separate metal conduit and shielded for correct operation 
of the level-sensing device 

  Most pits are adequately earthed or grounded and do not require any reference rods, however PVC or Fibre 
Glass Tanks without pumps or metallic grounded pipe require reference rods 

2 Probe Location 

The MultiTrode probe is designed to 
be supported on its control cable (see 
Fig.1) from the Suspension/ Cleaning 
bracket supplied with the probe.  It is 
desirable for the probe to be located 
near the inflow in a reasonably 
turbulent area of the wet well. 

The inflow should not be allowed to run 
directly on to the probe, but the surface 
agitation of the inflow area is beneficial 
in keeping the probe clean.  Before 
deciding on the probe location, the wet 
well should be pumped down as far as 
possible and the probe suspended 
from its approximate position to ensure 
that adequate clearance exists from 
objects in the pit. 

A minimum of 300 mm (12 inches) 
clearance should be maintained from 
any conductive surfaces. 

Probe sensor points are numbered 
from 1 to x with 1 being the sensor 
closest to the cabled end of the probe, 
and where x is the total number of 
sensor points. 

Figure 1 - Locating the probe in the vessel 

3 Mounting 
Fix the Suspension/Cleaning Bracket MTAK1 in Fig.1, (not supplied with single-sensor probes) on to the inside of the 
wet well, ensuring the clearance form covers and the ladder access.  To mount the probe, first thread the cable 
through the stainless steel hook provided.  Place the hook onto the mounting bracket or eyeball and adjust the cable 
length until the bottom of the probe is 12.5 mm (½") above the minimum liquid level.  Fasten the cable to the hook 
using cable ties.  Draw the loose end through the conduit to the control panel. 

4 Cleaning 
Provide sufficient slack in the cable to allow the probe to be drawn through the cleaning bracket (Fig.1), or taken out 
of the well for cleaning.  MultiTrode systems are designed so that the need for probe cleaning is greatly reduced or 
eliminated.  This is achieved by correctly, positioning the probe and selecting sensitivity on the level controller. 
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 Probe Installation & Troubleshooting 
 

 

 

 

5 Accessories 
5.1 MTAK 2 Extended Mounting Bracket 
The MTAK-2 (Fig.2) is an optional extra.  It is made from 2.5mm (1/8”) 316 stainless steel and can be used with all 
multi-sensored probes to give a greater, free-swinging area.  It has an in-built squeegee blade style probe cleaner 
and includes stainless steel hook and cable ties. 

 
Figure 2 - MTAK 2 Extended 
Mounting Bracket Kit Figure 3 - How the probe works 

6 How the MultiTrode Probe Works 
As the level rises and contacts the probes sensor/s a circuit is completed.  See Figure 3. 

7 Probe Theory 
The probe is manufactured from uPVX moulded Housing incorporating 2 sensor points of Avesta 254 SMO high-
grade stainless alloy. 

The probe has no moving parts and no electronic components inside; the probe utilizes the conductive state of the 
liquid to complete a circuit. 

If tank is PVC or fibreglass and has no metal grounded objects such as pumps, then the system will need a ground 
reference rod.  Suggest 6mm stainless steel rod suspended in liquid, then grounded. 

8 Trouble Shooting 
Controller fails to activate 
(when expected) 

  Remove probe connection from controller 

  Short circuit the probe inputs on the controller to ground, start with p10 working your 
way down to p1 

Does the controller activate? 

  No, Setup problem or actual faults on controller - go to trouble shooting guide or the 
product manual 

  Yes, This means controller functional - while the probe (or probe segment) is 
immersed measure the resistance to ground of that sensor with a high   resistance 
meter. 

  Is it-opened circuit? 

  Yes - end of issue – wires faulty – check for damages cables 

  No – Check grounding on earth rod in pit, and grounding on Controller, check for 
earth continuity across installation 

Note: External contamination such as excess oil can insulate probe in areas such as 
wash down plants and workshops for diesel motors. 

Pumps activate prematurely 
  Check sensitivity setting on controller. Set to next lowest setting. 
Note: This is caused by external contaminates of sticky composition, and also very 

conductive – can cause premature activation in some industrial applications. 

Excessive fat build-up on probes   Move probe to a more turbulent area of pit, preferably close to inflow 

Probe works erratically 
  Check any junctions in probe cable, especially where moisture can penetrate. 
Note: Running the probe cable in the same conduit as pump power cables can cause 

inductance into probe cable and give false readings. 

High alarm activates after some 
delay when sensor is immersed 

  Check build-up on sensor – clean 
Note: This may be caused by some areas containing heavy sludge such as finals of 

treatment plants, the sludge can, over extended time, dry out over sensor.  A 
delay of 20 to 60 seconds can be experienced due to moisture slowly 
penetrating build-up.  Increasing sensitivity will also remedy the problem. 
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MultiTrode Level Sensing  
Standard Control & Backup Systems
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MultiTrode is a world leader in pump station 

management systems, with customers in the USA, 

Australia, Asia, South America and Europe. 

MultiTrode has installed more than 12,000 pump 

controllers and station supervisors in pump 

stations worldwide, and probes in more than 

100,000 pump stations. With offices in the USA 

and Australia, the company has provided water 

and wastewater solutions to municipal authorities 

throughout the world for almost 20 years.

MultiTrode level sensors and control systems are 

used in a variety of municipal, commercial and 

industrial applications.

Product applications
Sewer wet well – primary control
MultiTrode probes used in conjunction with a choice of control 

systems have proven to be the most reliable and cost effective 

liquid level control solution available. 

Relay & probe backup system
The EPA encourages authorities to install backup systems in 

case the main system fails. The MTR together with a single 

sensor probe provides a highly reliable backup alarming 

solution. The MTRA and three-sensor probe can keep a pump 

station operating as well as provide an alarm.

Sewer wet well – backup level sensing 
The MT2PC can handle an existing 4-20mA device such as a 

pressure transducer or ultrasonic sensor as well as the high 

reliability MultiTrode probe as a backup. If the existing 4-20mA 

device fails the probe takes over.

Slaughterhouse – level sensing,  
agitation & pumping
Even in the worst conditions of fat, grease, debris and foam, the 

MultiTrode probe handles effluent extremely well. The MT2PC 

controls an agitator and a pump.

Sump Pits – level sensing and control
The MT2PC and probe provide reliable level sensing and 

control. The level indicator on the MT2PC removes the need for 

building managers to open the well cover.

Fire trucks 
Fire trucks carry one tank for water and one for concentrated 

liquid foam. Monitoring foam levels is unreliable using pressure 

transducers, floats and conductivity devices. The MultiTrode 

probe has proved to be the only reliable answer and has 

become first choice for monitoring of foaming liquid.
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The MultiTrode Probe
MultiTrode probes are 

unsurpassed for rugged 

reliability, cost effectiveness  

and simplicity. Designed  

for the tough, turbulent 

conditions found in water, 

sewage and industrial tanks 

and sumps, the probes can  

be found in the simplest and 

the most complex water  

and wastewater management  

systems around the world.   

 Low maintenance  

 Simple installation

 Excellent in turbulence  

 Short & long term cost savings

 Environmentally friendly

 Safe, low sensing voltage

 Unaffected by fat, grease,  
 debris and foam

 Positive pump cut-out 

 Safe – MTISB Barrier

Reliable in all conditions

Operation is unaffected by build up of fat,  

grease debris and foam, which causes other 

systems such as floats, bubblers, pressure and 

ultrasonic transducers to fail.  Turbulence does not affect the 

probe operation. The rugged, streamlined design eliminates 

tangling and is ideal for confined spaces. 

Positive pump cut-out
Operational consistency is important to longevity, low 

maintenance and cost control. The positive pump cut-out 

ensures pumps are turned off at the same level every time.  

This avoids damage due to pump over run and the cost of 

additional control equipment.

Safe for people and environment 
The extra low sensing voltage ensures operators and 

maintenance staff are protected. All MultiTrode products  

are environmentally safe, containing no mercury or other 

harmful contaminants. 

Cost savings 
The low cost of equipment, installation and maintenance 

makes MultiTrode one of the most efficient level control 

systems available. Plus robust construction and longevity 

ensures continued cost savings when compared to other 

systems on the market.

Standard and custom probes
MultiTrode manufactures a wide range of standard probes, 

from a single sensor (200mm) to a ten-sensor probe (1000mm 

increasing to a maximum of nine metres). Custom probes can 

be manufactured to suit your requirements.

Installation
Installation is straightforward. Probes are easy to install 

without entering the wet area. The probe is simply lowered 

in from the top and suspended by its own cable, using the 

mounting kit supplied.

MTAK-1 Mounting Kit (Supplied)

MTAK-2 Mounting Kit (Optional extra)

This extended bracket 

provides up to 300mm 

extra wall clearance. 

This bracket is not 

included as standard 

with probes.

Ordering Examples and Information
  Probe Sensor Cable 
 Model Length  Separation  Length* Number of
 Code (m/in) (mm/in) (m/ft) Sensors 

 0.2/1-10 0.2/8 N/A 10/33 1

 0.5/3-10 0.5/16 150/6 10/33 3

 1.0/10-10 1/40 100/4 10/33 10

 1.5/10-30 1.5/60 150/6 30/100 10

 2.0/10-30 2/80 200/8 30/100 10

 2.5/10-30 2.5/96 250/10 30/100 10

 3.0/10-30 3/115 300/12 30/100 10

 6.0/10-30 6/224 600/24 30/100 10
 9.0/10-30 9/368 900/40 30/100 10 

*Cable Length 10m/33ft or 30m/100ft

  Probe Length Sensor Cable Length

  (meters) Points (meters)

  2.5 10 10

The mounting bracket is a standard  

accessory supplied with all  

multi-sensor probes (not  

standard with 0.2/1-xx  

single sensor probe). 
 

The MTAK-1 mounting bracket has  

an integral cleaning device. All metal  

components are stainless steel.
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MTR Level Relay

The MTR level relay has proven itself to be 

simple and extremely reliable in pump stations 

everywhere. The MTR controls one pump or 

one alarm. The MTRA controls one pump and 

one alarm. 

 Safe
 The extra low sensing voltage ensures maintenance staff  
 and operators are protected at all times. 

 Four sensitivities
 Allows the relay to operate effectively in a wide range  
 of conductive liquids.

 Activation delays
 Each output can have a different time delay to overcome   
 wave action and turbulence.

 LED indication 
 High intensity LED indicators ensure clear signals.  
 Power On (green). Alarm On (red). Pump On (yellow).

 Dipswitch programmable
 All settings are easily selectable from the front panel.

 Proven reliability
 The proven design and performance of the relay ensures   
 long-term reliability of the MultiTrode system.

 I.S application
 Perfect for I.S application when used with an MTISB.

 Unique two-sensor operation (MTRA only)
 Pump and alarm can be controlled using two or three  
 sensors. Two-sensor operation is ideal for budget    
 applications or where space is limited.

 DIN rail or screw mounting

 Low installed cost

Mode of operation:
 MTR Mode Charge/Discharge (Fill or Empty)
 MTRA Mode Discharge ONLY

Probe Inputs: 
 Sensor inputs MTR : 2 / MTRA : 3 
 Sensor voltage 10/12VAC Nominal
 Sensor current  0.8mA max. (per sensor)
 Sensitivity  1k, 4k, 20k, 80k 

Relay Outputs:  
 MTR relay output 2 contact sets : 1 N/O & 1 C/O
 MTR Output delay 0, 2.5, 5, 10, 20, 40, 80, 160 sec

 MTRA relay output 2 relays : both N/O
 MTRA Output delay Pump: 0.5, 10; Alarm: 0.5, 15 sec  

 Relay contact rating 250 VAC  
   5A Resistive,  2A Inductive
 Relay contact life 105 Operations
 Terminal size 2 x 13 AWG /  2.5mm2

Display
 LEDs: Power On Pump Alarm
 MTR  Green Red
 MTRA Green Yellow Red

Physical Product:  
 Dimensions  2.7/8H x 1.3/4W x 4.1/2D (Inches)   
   72Hx45Wx114D (mm)
 Mounting DIN Rail or 2 x #6 Screws / 2 x M4 Screws 
 Enclosure Makrolon (self-extinguishing)  
 

 

Power Supply:  
 Supply Voltage AC 24, 110,  240, 415VAC*  -  50/60Hz
 Power Consumption 3.5 Watts max         *(MTR only)
 Supply Voltage DC 12 or 24VDC,  
 Power Consumption 3 Watts max  

Environmental Range: 
 Centigrade  - 100  to +600C
 Fahrenheit  +140  to +1400F

Available Models & Ordering Information
 415VAC MTR-1 n/a 
 240VAC MTR-2 MTRA-2 
 110VAC MTR-3 MTRA-3 
 24VAC MTR-4  MTRA-4 
 24VDC MTR-5  MTRA-5 
 12VDC MTR-6  MTRA-6 

Specifications
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Mode of Operation:  

 Charge/ Discharge (Fill or Empty) Selectable via function switch 

 Pump Alternation Auto or Fixed: Selectable via Keypad

Level Sensing Probe Inputs: 

 Number of inputs 10

 Output voltage 2.5VAC Nominal (open circuit)

 Output current 0.8mA max (per sensor)

 Sensitivity settings 1k, 4k, 20k and 80k Ohm   Via function switch

 Max cable length Probe cable capacitance     

  compensation up to 3281ft (1km)  

Buttons: 

 Pump Mode  (Auto / Off / Manual)

 Fault Resets Pump 1, 2 and Alarms

  Level settings and simulation (see manual)  

  Pump mode selection and alternation  

 Fault Input:  Critical (Lockout) or Operated by voltage  

  Non-Critical (Auto Reset) free contact  

  (Selectable via function switch)  

  One fault input per pump  

Relay Outputs:   

 No. of relay outputs 2 pump N/O, 2 alarm (steady or flash) N/O

  1 common alarm N/O

 Relay contact rating 250VAC 5A Resistive, 2A Inductive

 Relay contact life 300,000 @ 2A Operations

Display:  

 LEDS Hi intensity (Red & Green)

Physical Product: 

 Controller

 Dimensions 3 ¾”Hx3 ¾”Wx5 11/16”D (Inches)

  95hx95wx145d (mm)

 Material Aluminium and Polycarb

 Mounting DIN Rail Mounted

 Terminal size 2 x 13 AWG /  2.5mm2

 IP Rating IP 20

 Keypad

 Dimensions 4 1/8”Hx6 7/8”Wx1”D / 105Hx175Wx24D 

 Material Polycarbonate

 Mounting Panel Mounted

 IP Rating IP 66 (when correctly mounted with gasket)

Power Supply:

 Supply voltage AC MTDPC 3  110VAC nom.  50/60Hz

  MTDPC 2  240VAC nom.  50/60Hz  

 Power Consumption 6VA max 

Environmental Range:   

 Operating Temp.   -10o to +60oC

  +14o to +140oF

 Humidity 90% non condensing

SpecificationsMTDPC / MTPC
- Basic Two Pump Controller

The MTDPC integrates all basic control functions 

into one panel – with setpoints for two pumps 

with alternation, a single fault input for each 

pump, liquid level simulation – so you can check 

pump and alarm operation without waiting 

for the well to fill and a display and operator 

interface showing pump status at a glance.   

The MTDPC pump controller was designed for small sullage pits 

or water pumps where basic control is required. Simple and low 

cost, the MTDPC has a variety of applications in effluent and 

stormwater pits, sullage pits, water tanks, car park pits, wash 

down pits and basement sumps. 

Anywhere you require simple to use, one off control, the 

MTDPC will do the job efficiently and reliably at a price that 

matches the need.

The MTDPC simplifies and reduces the cost and size of control 

panels, yet still delivers a host of functions that are easy to use:

 Level, pump and fault status indication

 Pump mode selection and alternation

 Flashing alarm outputs (selectable)

 Level simulator to test the system

 Flashing and static alarm output

 Sensitivities for a wide range of liquids

 Simple level configuration via the keypad

 Charge and discharge modes

 Operates with multi-sensor or  
 single probe and ball floats

Outside the USA the product is called the MTPC
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Available Models & Ordering Information

240VAC MTIC2 MTRIC2

110VAC MTIC3 MTRIC3

24VDC MTIC5

12VDC MTIC6

MTIC Rear
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The MTIC was designed for applications 

where liquid level display, pump control 

and analogue output are needed. The unit 

provides level indication and ten N/O or  

N/C control relay outputs.   

Simple installation and operation procedures make this unit 

one of the easiest retrofit level control devices in the MultiTrode 

range for use when upgrading from ball floats.

Combining the MTIC with a ten-sensor probe offers the ultimate 

in low cost reliability. The MTIC is used where level indication or 

control of multiple pumps and/or alarms is required. 

The 4-20mA and 0-10v analogue outputs can operate chart 

recorders, variable speed drives, telemetry and other control 

devices. The MTIC can be connected to the MTRIC,  

MT2PC or MT3PC via its 4-20mA output, providing full 

multiple pump control.

Our customers use the MTIC for many applications, such as 

water reservoirs with remote pump stations or water tanks in 

high-rise buildings with basement pumps

MTIC Indicator Controller

Mode of Operation:

 Mode Charge or Discharge (Fill or Empty)

Probe Inputs:   MTIC ONLY

 Sensor Inputs  10

 Sensor Voltage  10VAC Nominal

 Sensor Current 0.8mA max (per sensor)

 Sensitivity  1k, 4k, 20k, 80k Ohms

Relay Outputs:  MTIC & MTRIC 

 No of relay outputs  10 N/O or N/C 

 Selectable Delays 0, 5, 10, 15 sec

 Relay contact rating  250VAC 5A Resistive,  2A Inductive

 Relay contact life  105 Operations

 Terminal size 2 x 2 x 13 AWG /  2.5mm2

Other Inputs:  MTRIC ONLY 

 Analog 4-20mA, 0-10VDC Note: The MTRIC is designed   

  to operate only with other MultiTrode devices   

  in conjunction with a Multitrode Probe. 

Other Outputs:  MTIC ONLY

 Analog  4-20mA RLoad < 940 Ohms

Display:

 LEDs 10 LED bargraph & Power On

Physical Product:

 Dimensions   3.78
 
h x 3.78

 
w 

 
x  5.12d (Inches)

  96h x 96w x 130d (mm)

 Mounting  Panel mounted through 

  cut-out (brackets supplied)

 Enclosure  Extruded alumium

Power Supply:

 Supply Voltage AC 24, 110,  240, 415VAC  -  50/60Hz

 Power Consumption 16VA max

 Supply Voltage DC 12 or 24VDC,  

 Power Consumption 10 watts max

Environmental Range: 

 Centigrade -10o to +60oC 

 Fahrenheit -14o to +140oF

Specifications

MTIC via 4-20mA to an MTRIC and/

or MT2PC is an ideal low-cost  

solution to remote water tanks
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MultiSmart Pump Controller & RTU 
This innovative product provides “out of the box” pump 

control for water and sewer pump stations. It combines ease 

of use with advanced functionality for up to 9 pumps. Open 

protocols and a high speed RTU ensures easy connection to 

any SCADA system.

Control Panels (USA only) 

MultiTrode supplies a complete range of panels built to 

customer specification for the water and wastewater industry. 

All panels are built in a UL approved control panel shop.

Intrinsically Safe Barrier
The MTISB is used between MultiTrode probes and control 

equipment. It eliminates the risk of dangerous energy entering 

the explosive environment where the level probe is located.  

5-channel and 10-channel barriers available.

Radios 
MultiTrode supplies a range 

of radios, antennas and trickle 

chargers for implementing a 

SCADA network.

Also from MultiTrode

PumpView 
PumpView is a web based SCADA system that allows full 

monitoring and control of pump stations over the Internet. 

So you can carry out many of the functions of traditional 

telemetry without any of the risks - and for a much lower cost. 

Outpost 2 SCADA 
MultiTrode Outpost 2 combines an open SCADA platform 

with a pre-built project including all the features of the 

MultiTrode field hardware. Low lifetime cost with operations 

staff able to expand the 

system themselves, and 

significant cost savings in 

reducing site visits.
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“ MultiTrode products continue to set the standard for pump-station 
management systems. It is our aim to become the world leader 
in pump controls and pump-station management systems while 
providing total customer satisfaction.”
Craig Parkinson, Founder & Chairman, MultiTrode.

MTCAT7.1

MULTITRODE® and MULTISMART® are registered trademarks of MultiTrode Pty Ltd in Australia, USA and many countries 
worldwide.  PUMPVIEW® is a registered trademark of MultiTrode Pty Ltd in Australia.  Design registration is pending for the 
MultiSmart Pump Controller Remote and Base Modules in Australia, USA and many countries worldwide.  Patents pending in 
Australia, USA and many countries worldwide.

©2006 MultiTrode Pty Ltd.  This publication is protected by copyright.  No part of this publication may be reproduced by any 
process, electronic or otherwise, without the express written permission of MultiTrode Pty Ltd.
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Technical specification
ENM-10 Level regulator
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PRODUCT DESCRIPTION
The simplest possible method for level control! A
mechanical switch in a plastic casing, freely suspended
at the desired height from its own cable. When the liquid
level reaches the regulator, the casing will tilt and the
mechanical switch will close or break the circuit, thereby
starting or stopping a pump or actuating an alarm device.
No wear, no maintenance! In sewage pumping stations,
for ground water and drainage pumping — in fact, for
most level control applications — the ENM-10 is the ideal
solution.
The regulator casing is made of polypropylene and the
cable is sheathed with a special PVC compound. The
plastic components are welded and screwed together.
Adhesive is never used. Impurities and deposits will not
adhere to the smooth casing.
This level regulator is available in different versions,
depending upon the medium in which it is to be used. As
standard, the regulator can be obtained with 6, 13, 20, 30
or 50 metres (20, 42, 65, 100 or 167 feet) of cable for liquids
with specific density between 0.95 and 1.10 g/cm3; for
other specific densities, the regulator is only available with
20 metres (65 ft) of cable. The regulator can withstand up
to 60°C (140°F).

Technical data
Liquid temperature: min. 0°C (32°F)

max. 60°C (140°F)
Liquid density: min. 0.65 g/cm3

max. 1.5 g/cm3

Degree of protection: IP68, 20 m (65 ft)
Interrupting capacity AC, resistive load, 250V 10A
of micro switch: AC, inductive load, 250V 3A

cos ϕ = 0.5
DC, 30V 5A

Note that local regulations may limit the voltage.

Approvals: CSA, SEMKO, NEMKO,
CE
Approved according to
EN61058

Weight: approx. 2 kg (4.5 lb) for a
standard density regulator
with 20 m cable.

Materials
Body: polypropylene
Bending relief: EPDM rubber
Cable: special compound PVC or

chlorinated polyethylene CPE
rubber

Blue Blue

Brown Brown

Black Black

Dimensions
For density Hauteur du Diameter
g/cm3 régulateur en mm (in)

0.65—0.80 194 (7110/161) 100  (4)
0.80—0.95 177 (719/  161) 100  (4)
0.95—1.10 162 (613/861 ) 100  (4)
1.05—1.20 142 (519/161 ) 100  (4)
1.20—1.30 133 (511/461 ) 100  (4)
1.30—1.40 130 (512/161 ) 100  (4)
1.40—1.50 126 (519/16  1) 100  (4)

Regulator
length
mm (in)

Colour code
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e

B
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n

B
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a
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B
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e

B
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w
n

B
l
a
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CHEMICAL RESISTANCE LIST

0 = No effect, 1 = Minor to moderate, 2 = Severe effect. — = No information available.

The liquid in which level regulation is practiced most
frequently is, of course, water. Of the millions of re-
gulators in use all over the world today, it is estima-
ted that nine out of ten work in water.
However, with a float body of polypropylene, a cable
of PVC or CPE and a bending relief of EPDM rubber,
the ENM-10 is virtually insensitive to many aggressive
liquids.
The table shows how resistant the ENM-10 equipped
with either PVC or CPE cable, is to different chemicals
at two different temperatures. The classification is
broken down into the following categories:

0 = No effect, 1 = Minor to moderate and 2 = Severe
effect. The sign — means that information is not avai-
lable.
Keep in mind also that the density of the liquid deter-
mines the bouyancy of the regulator. The ENM-10 is
made for seven different densities. See page 2.

PVC cable CPE cable PVC cable CPE cable Solvents and PVC cable CPE cable

Acids Salts miscellaneous
20°C 60°C 20°C 60°C 20°C 60°C 20°C 60°C 20°C 60°C 20°C 60°C

(68°F)  (140°F) (68°F)  (140°F) (68°F)  (140°F) (68°F)  (140°F) (68°F)  (140°F) (68°F)  (140°F)

Acetic Acid 50% 1 2 0 0
Acetic Acid 75% 2 2 0 0
Benzoic Acid 2 2 0 0
Boric Acid 5% 0 — 0 0
Butyric Acid 2 2 2 2

Chromic Acid 10% 0 2 2 2
Citric Acid 0 1 0 0
Hydrobromic
Acid 5% 1 2 0 0
Hydrochloric
Acid 10% 0 1 0 1
Hydrochloric
Acid 37% 1 2 0 2

Hydrocyanic
Acid 10% 0 0 1 2
Hydrofluoric
Acid 5% 0 2 0 1
Hypochloric Acid 1 2 2 2
Maleic Acid 2 2 2 2
Nitric Acid 5% 1 1 1 1

Nitric Acid 65% 2 2 2 2
Oleic Acid 1 2 2 2
Oxalic Acid 50% 1 1 1 2
Phosphoric
Acid 25% 0 0 1 2
Phosphoric
Acid 85% 0 0 1 2

Sulphuric Acid 10% 1 2 1 2
Sulphuric Acid 78% 2 2 2 2
Tannic Acid 0 0 0 0
Tartaric Acid 1 1 1 1

Bases

Ammonium
Hydroxide 0 — 0 0
Calcium Hydroxide 0 0 0 0
Potassium
Hydroxide 1 2 0 0
Sodium Hydroxide 1 2 0 0

Aluminium Chloride 0 0 0 0
Calcium Sulphate 0 0 0 0
Calcium Chloride 0 0 0 0
Calcium Nitrate 0 0 0 0
Copper Chloride 0 0 0 0

Copper Sulphate 0 0 0 0
Ferric Chloride 0 0 0 0
Ferrous Sulphate 0 0 0 0
Magnesium Chloride 0 0 0 0
Potassium Sulphate 0 0 0 0

Potassium Nitrate 0 0 0 0
Potassium
Carbonate 1 1 1 1
Potassium
Bicarbonate 0 0 0 0

Sodium Sulphate 0 0 0 0
Sodium Chloride 0 0 0 0
Sodium Nitrate 0 0 0 0
Sodium Bicarbonate 0 0 0 0
Sodium Carbonate 0 0 0 0

Tin Chloride 1 1 1 1
Zinc Sulphate 0 0 0 0
Zinc Chloride 0 0 0 0

Oils

Castor Oil 1 1 1 1
Cocoanut Oil 0 — 0 2
Corn Oil 2 2 2 2
Diesel Oil 2 2 2 2

Linseed Oil 2 2 2 2
Mineral Oils 2 2 2 2
Olive Oil 1 1 1 1
Silicone Oils 0 0 0 0

Aceton 2 2 2 2
Aniline 2 2 1 2
Benzene 2 2 2 2
Butyl Alcohol 2 2 0 1
Carbon
Tetrachloride 2 2 2 2

Chlorobenzene 2 2 2 2
Chloroform 2 2 2 2
Ethyl Alcohol 2 2 0 1
Ethyl Ether 2 2 2 2
Ethyl Acetate 2 2 2 2

Ethylene Dichloride 2 2 2 2
Ethylene Chloride 2 2 2 2
Formaldehyde 37% 1 2 0 0
Gasoline 2 2 2 2
Kerosene 2 2 2 2

Methyl Alcohol 2 2 0 0
Methyl Ethyl Ketone 2 2 2 2
Methylene Chloride 2 2 2 2
Nitrobenzene 2 2 2 2
Phenol 2 2 2 2

Toluene 2 2 2 2
Trichlorethylene 2 2 2 2
Turpentine 2 2 2 2
Xylene 2 2 2 2

Gases

Carbon Dioxide 0 0 0 0
Carbon Monoxide 0 0 0 0
Chlorine (wet) 2 2 2 2
Hydrogen Sulphide 0 0 1 1
Sulphur Dioxide
(wet) 1 1 2 2

Always observe local regulations:
Take particular note of:
• risk of fire/explosion
• hygiene requirements
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Wiring alternative
To conform to local regulations,
the level regulators are normally
connected through a transformer
to a low-tension control circuit.
Two regu-lators are used — one
for starting and one for stopping. A
third regulator can be connected if
an alarm is required at a given
level. Identical regulators can be
used for all functions.

Let the level drop . . . . . . to the lowest permissible
point.

The regulator will then
react . . .

. . . so the process is
reversed.

At the highest permissible
point . . .

. . . level regulator II
reacts . . .

. . . in the opposite fashion.

A. Connected for emptying
Connect the blue and black leads.
Insulate the brown lead.

B. Connected for filling
Connect the blue and brown leads.
Insulate the black lead.

The manufacturers reserve the right to alter
performance specification or design without notice.
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Flygt

The well-balanced design of ENM-10 makes 
it hang immersed with its cable stretched, 
preventing it from tangling with other level 
regulators. Immersion also counteracts the build-
up of deposits.

Polypropylene ‘non-stick’ casing. Bouyancy 
ratings  for most applications.

ENM-10 level regulator

The simplest possible method for level control In sewage pumping 
stations, for ground water and drainage pumping - in fact, for 
most level control applications – the ENM-10 is the most obvious 
solution. 
When the liquid level reaches the regulator, the casing tilts, 
activating the internal micro switch, thereby starting or stopping a 
pump or tripping an alarm device.
The regulator casing is made of polypropylene, a nonstick material 
resistant to most aggressive liquids. The cable is sheathed with PVC 
or rubber to avoid the build up of impurities and deposits.
This ensures reliable operation and a minimum of maintenance.
Rather than fl oating on the surface, ENM-10 hangs immersed in 
the liquid. This prevents the cables from tangling when several 
regulators are used.
In a two-pump station, four level regulators are generally used. 
One is positioned at the stop level, one at each of the pumps start 
levels, and the fourth regulator is used to trigger a high level alarm.
The ENM-10 is a reliable and environmentally friendly level 
regulator for use in a variety of applications. No toxic materials 
(such as lead or mercury) are used in its manufacture. The plastic 
components are welded and screwed together. Adhesive is never 
used.
To meet the needs of the large varity of applications ENM-10 is 
available in both CE and CSA compliant versions. Several versions 
are available to meet the various market needs. Different lengths of 
cable can be obtained as standard with the normal density version. 
The operating temperature range is 0º C up to 60º C.
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When the level drops, the micro 
switch is activated and pumping 
stops

The level begins to rise... When it reaches the highest 
permissible point, the second 
regulator reacts...

and pumping resumes until the 
micro switch is activaded.

Typically four regulators are used 
in a two-pump station.

Basic principle

This level regulator is available in different versions, depending upon the medium in 
which it is to be used.

Dimensions
For density, g/cm3 Regulator length, mm Diameter, mm
0.65 – 0.80 194 100
0.80 – 0.95 177 100
0.95 – 1.10 162 100
1.05 – 1.20 142 100
1.20 – 1.30 133 100
1.30 – 1.40 130 100
1.40 – 1.50 126 100

Materials
Body Polypropylene
Bending relief EPDM rubber
Cable Special compound PVC or chloroprene rubber

Technical data
Liquid temperature min. 0° C, max. 60° C
Liquid density min. 0.65 g/cm3, max. 1.5 g/cm3

Degree of protection IP68, 20 m

Micro switch data
Interrupting capacity, 
AC

250 V/ 10 A resistive load
250 V/ 3 A inductive load at cos = 0,5

Bending relief 30 V/ 5 A, 250 V/ 0,05 A
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Operating Instructions
VEGADIS 62

Document ID:
36469

Indication
and adjustment
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Safety instructions for Ex areas
Please note the Ex-specific safety information for installation and
operation in Ex areas. These safety instructions are part of the
operating instructions manual and come with the Ex-approved
instruments.
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1 About this document
1.1 Function
This operating instructions manual provides all the information you
need for mounting, connection and setup as well as important
instructions for maintenance and fault rectification. Please read this
information before putting the instrument into operation and keep this
manual accessible in the immediate vicinity of the device.

1.2 Target group
This operating instructions manual is directed to trained qualified
personnel. The contents of this manual should be made available to
these personnel and put into practice by them.

1.3 Symbolism used
Information, tip, note
This symbol indicates helpful additional information.

Caution: If this warning is ignored, faults or malfunctions can
result.
Warning: If this warning is ignored, injury to persons and/or serious
damage to the instrument can result.
Danger: If this warning is ignored, serious injury to persons and/or
destruction of the instrument can result.

Ex applications
This symbol indicates special instructions for Ex applications.

l List
The dot set in front indicates a list with no implied sequence.

à Action
This arrow indicates a single action.

1 Sequence
Numbers set in front indicate successive steps in a procedure.

4 VEGADIS 62
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2 For your safety
2.1 Authorised personnel
All operations described in this operating instructions manual must be
carried out only by trained specialist personnel authorised by the plant
operator.
During work on and with the device the required personal protective
equipment must always be worn.

2.2 Appropriate use
The VEGADIS 62 is an indicating and adjustmnt unit without external
energy for looping into 4 … 20 mA/HART circuits.
You can find detailed information on the application range in chapter
"Product description".
Operational reliability is ensured only if the instrument is properly used
according to the specifications in the operating instructions manual as
well as possible supplementary instructions.

2.3 Warning about misuse
Inappropriate or incorrect use of the instrument can give rise to
application-specific hazards, e.g. vessel overfill or damage to system
components through incorrect mounting or adjustment.

2.4 General safety instructions
This is a state-of-the-art instrument complying with all prevailing
regulations and guidelines. The instrument must only be operated in a
technically flawless and reliable condition. The operator is responsible
for the trouble-free operation of the instrument.
During the entire duration of use, the user is obliged to determine the
compliance of the required occupational safety measures with the
current valid rules and regulations and also take note of new
regulations.
The safety instructions in this operating instructions manual, the
national installation standards as well as the valid safety regulations
and accident prevention rules must be observed by the user.
For safety and warranty reasons, any invasive work on the device
beyond that described in the operating instructions manual may be
carried out only by personnel authorised by the manufacturer. Arbitrary
conversions or modifications are explicitly forbidden.
The safety approval markings and safety tips on the device must also
be observed.

VEGADIS 62 5
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2.5 CE conformity
The device fulfills the legal requirements of the applicable EC
guidelines. By attaching the CE mark, VEGA provides a confirmation
of successful testing. You can find the CE conformity declaration in the
download area of www.vega.com.

2.6 Fulfillment of NAMUR recommendations
The device fulfils the requirements of the concerned NAMUR
recommendation. You can find detailed information in the download
section under www.vega.com.

2.7 Environmental instructions
Protection of the environment is one of our most important duties. That
is why we have introduced an environment management system with
the goal of continuously improving company environmental protection.
The environment management system is certified according to DIN
EN ISO 14001.
Please help us fulfil this obligation by observing the environmental
instructions in this manual:
l Chapter "Packaging, transport and storage"
l Chapter "Disposal"

6 VEGADIS 62
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3 Product description
3.1 Structure
The VEGADIS 62 consists of a housing with an integrated indicating
and adjustment module as well as a terminal insert with two terminal
blocks. Another constituent part of the housing is the mounting adapter
for wall, carrier rail or tube mounting.

The type label on the housing contains the most important data for
identification and use of the instrument:

2
1

8

7

3
4
5

6

Fig. 1: Configuration of the type label
1 Instrument type
2 Product code
3 Voltage supply/Signal output
4 Protection rating
5 Ambient temperature
6 Order number
7 Serial number of the instrument
8 Document ID
The serial number on the type label of the instrument allows you to
have the order data, operating instructions manuals, sensor data for
the service DTM as well as the test certificate (depending on the
instrument) displayed via www.vega.com, "VEGA Tools" and "serial
number search".

The scope of delivery encompasses:
l Indicating and adjustment unit
l Documentation

- this operating instructions manual
- Ex-specific "Safety instructions" (with Ex versions)
- if necessary, further certificates

Constituent parts

Type label

Serial number

Scope of delivery

VEGADIS 62 7
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3.2 Principle of operation
The VEGADIS 62 is an external indicating and adjustment unit without
external energy for 4 … 20 mA/HART sensors. The instrument is used
for remote measured value indication and adjustment. It is looped in
any position directly into the signal cable.

Fig. 2: Connection of VEGADIS 62 to the sensor

Basc mode: when used in a 4 … 20 mA signal cable, the VEGADIS
62 operates as a pure indicating instrument. It measues the current in
the current loop and displays it as digital value as well as via bargraph.
All settings of VEGADIS 62 are carried out manually by means of the
keys in the front. It is pure manually configured operation.
HART standard: when used with a 4 … 20 mA/HART sensor, the
VEGADIS 62 operates as automatic indicating and HART adjustment
instrument. The VEGADIS 62 powered via the current loop listens
continuously to the HART communication of the control system with
the sensor. Changes of unit and/or measuring range are adapted
automatically.
The parameter adjustment of the sensor is carried out via HART
communication. During the parameter adjustment, the VEGADIS 62
operates as Secondary Master against the sensor. With VEGA
sensors, the function volume described in chapter "Parameter
adjustment" is available. For sensors from other manufacturers, the
function volume is restricted to the functions zero, span and damping.

Application area

Modes

8 VEGADIS 62
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HART multidrop: The VEGADIS 62 can also be used as indicator for
a bus participant on a HART multidrop system. For this purpose, it is
looped into the bus and the address of the participant is set in the
VEGADIS 62. The instrument reads out the measured values with unit
via the HART signal and displays them.

3.3 Packaging, transport and storage
Your instrument was protected by packaging during transport. Its
capacity to handle normal loads during transport is assured by a test
according to DIN EN 24180.
The packaging of standard instruments consists of environment-
friendly, recyclable cardboard. For special versions, PE foam or PE foil
is also used. Dispose of the packaging material via specialised
recycling companies.

Transport must be carried out under consideration of the notes on the
transport packaging. Nonobservance of these instructions can cause
damage to the device.

The delivery must be checked for completeness and possible transit
damage immediately at receipt. Ascertained transit damage or
concealed defects must be appropriately dealt with.

Up to the time of installation, the packages must be left closed and
stored according to the orientation and storage markings on the
outside.
Unless otherwise indicated, the packages must be stored only under
the following conditions:
l Not in the open
l Dry and dust free
l Not exposed to corrosive media
l Protected against solar radiation
l Avoiding mechanical shock and vibration
l Storage and transport temperature see chapter "Supplement -

Technical data - Ambient conditions"
l Relative humidity 20 … 85 %

Packaging

Transport

Transport inspection

Storage

Storage and transport
temperature
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4 Mounting
4.1 General instructions
Use the recommended cables (see chapter "Connecting to power
supply") and tighten the cable gland.
You can give your instrument additional protection against moisture
penetration by leading the connection cable downward in front of the
cable entry. Rain and condensation water can thus drain off. This
applies mainly to outdoor mounting as well as installation in areas
where high humidity is expected (e.g. through cleaning processes) or
on cooled or heated vessels.

4.2 Mounting instructions
VEGADIS 62 for wall mounting is supplied with a mounting socket.

 62 mm
 (2.44")

12 mm
(0.47")

 7
 m

m
(0

.2
8"

)

85 mm (3.35")

Fig. 3: VEGADIS 62 for wall mounting, bottom view of mounting plate.
1 Drilling dimensions

VEGADIS 62 for mounting on carrier rail is supplied with a mounting
adapter.

1 32

Fig. 4: VEGADIS 62 for carrier rail mounting
1 Adapter plate
2 Screw M4 x 6
3 Carrier rail

Moisture

Wall mounting

Carrier rail mounting

10 VEGADIS 62
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VEGADIS 62 for tube mounting is supplied with a meas. instrument
holder and four screws M5 x 12 as mounting accessory. The meas.
instrument holder is mounted to the socket of VEGADIS 62.

1

3

2

Fig. 5: VEGADIS 62 for tube mounting
1 4 screws M5 x 12
2 Measuring instrument holder
3 Tube

Tube mounting

VEGADIS 62 11
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5 Connecting to power supply
5.1 Preparing the connection
Always keep in mind the following safety instructions:
l Connect only in the complete absence of line voltage
l If overvoltages are expected, install overvoltage arresters

Power supply and current signal are carried on the same two-wire
cable. The voltage supply range can differ depending on the sensor.
The data for power supply are specified in chapter "Technical data".
Provide a reliable separation between the supply circuit and the mains
circuits according to DIN VDE 0106 part 101.
Keep in mind the following additional influences on the operating
voltage:
l Output voltage of the power supply unit can be lower under

nominal load (with a sensor current of 20.5mA or 22mA in case of
fault message)

l Influence of additional instruments in the circuit (see load values in
chapter "Technical data")

Operation of VEGADIS 62 in a HART multidrop system with the signal
conditioning instruments VEGAMET 625 or VEGASCAN 693 is not
supported.

The instrument is connected with standard two-wire cable without
screen. If electromagnetic interference is expected which is above the
test values of EN 61326 for industrial areas, screened cable should be
used.
Use cable with roundcross-section.A cable outer diameter of 5… 9mm
(0.2 … 0.35 in) ensures the seal effect of the cable gland. If you are
using cable with a different diameter or cross-section, exchange the
seal or use a suitable cable gland.
We generally recommend the use of screened cable for HART
multidrop mode.

With plastic housing, the NPT cable gland or the Conduit steel tube
must be screwed without grease into the threaded insert.
Max. torque for all housings see chapter "Technical data"

Safety instructions

Voltage supply

Connection cable

Cable gland ½ NPT

12 VEGADIS 62
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If screened cable is necessary, connect the cable screen on both ends
to ground potential. In the sensor, the screen must be connected
directly to the internal ground terminal. The ground terminal on the
outside of the housing must be connected to the potential equalisation
(low impedance).

If potential equalisation currents are expected, the connection on the
processing side must be made via a ceramic capacitor (e. g. 1 nF,
1500 V). The low frequency potential equalisation currents are thus
suppressed, but the protective effect against high frequency interfer-
ence signals remains.

Warning:
Within galvanic plants as well as vessels with cathodic corrosion
protection there are considerable potential differences. Considerably
equalisation currents can be caused via the cable scrren when the
screen is earthed on both ends. To avoid this, the cable screen must
only connected to ground potential on one side of the switching
cabinet in such applications. The cable screen must not be connected
to the internal ground terminal in the sensor and the outer ground
terminal on the housing not to the potential equalisation!

Information:
The metal parts of the instrument (antenna, transmitter, concentric
tube, etc.) are conductive connected with the inner and outer ground
terminal on the housing. This connection exists either directly metallic
or with instruments with external electronics via the screen of the
special connection cable. You can find specifications to the potential
connections within the instrument in chapter "Technical data".

5.2 Connection technology and steps
The connection of the signal cable is carried out via spring-loaded
terminals in the housing.
The indicating and adjustment module is connected via a cable with
coupling to the housing.

Proceed as follows:
1 Unscrew the housing cover

Cable screening and
grounding

Connection technology

Connection procedure

VEGADIS 62 13
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2 Remove the indicating and adjustment module by turning it slightly
to the left

Fig. 6: Dismounting of the indicating and adjustment module

3 Loosen compression nut of the cable glands
4 Remove approx. 10 cm (4 in) of the signal cable mantle, strip

approx. 1 cm (0.4 in) insulation from the ends of the individual
wires

14 VEGADIS 62
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5 Insert the cable into the sensor through the cable entry

Fig. 7: Connection steps 5 and 6

6 Insert the wire ends into the terminals according to the wiring plan
Note:
Solid cores as well as flexible cores with cable end sleeves are
inserted directly into the terminal openings. In case of flexible cores
without end sleeves, press the terminal with a small screwdriver; the
terminal opening is freed. When the screwdriver is released, the
terminal closes again.

7 Check the hold of the wires in the terminals by lightly pulling on
them

8 Connect the screen to the internal ground terminal, connect the
outer ground terminal to potential equalisation

9 Attach the indicating and adjustment module again and turn it
slightly to the right

10 Tighten the compression nut of the cable glands. The seal ring
must completely encircle the cable

11 Screw the housing cover on
The electrical connection is finished.

Note:
The terminal block is pluggable and can be removed from the
electronics. For this purpose, lift the terminal block with a small
screwdriver and pull it out. When inserting the terminal block again,
you should hear it snap in.
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5.3 Wiring plan

1 2+(  ) (-) 3 4+(  ) (-)

1 2

3

Fig. 8: Wiring plan VEGADIS 62
1 To the sensor
2 For power supply
3 Coupling for the connection cable to the indicating and adjustment module

5.4 Installation HART standard
The following illustrations show in a simplified way the use of
VEGADIS 62 in conjunction with a HART sensor. The HART
communication resistance in the signal cable is always required for a
low impedance power supply. It is absolutely necessary to install it
between voltage supply and the VEGADIS 62.

Note:
If the instrument is powered via a VEGAMET signal conditioning
instrument, then the communication resistor is already included in the
signal conditioning instrument. A communication resistor in the signal
cable must not be installed.

~
=

1
2

43

Fig. 9: VEGADIS 62 in conjunction with an individual sensor
1 Sensor
2 VEGADIS 62
3 HART resistor > 150 Ω (with low impedance power supply necessary)
4 Voltage supply/Processing

Overview
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1 2+(  ) (-) 3 4+(  ) (-)

1
2

4

3

Fig. 10: Connection of VEGADIS 62 with low impedance power supply
1 Sensor
2 VEGADIS 62
3 HART resistor > 150 Ω
4 Voltage supply/Processing

5.5 Installation HART multidrop
The following illustrations show in a simplified way the use of
VEGADIS 62 in conjunction with a HART sensor. The HART
communication resistance in the signal cable is always required for a
low impedance power supply. It is absolutely necessary to install it
between voltage supply and the VEGADIS 62.

Note:
If the instrument is powered via a VEGAMET signal conditioning
instrument, then the communication resistor is already included in the
signal conditioning instrument. A communication resistor in the signal
cable must not be installed.

Connection with low im-
pedance power supply
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~
=

1
2

43

Fig. 11: Installation example with one VEGADIS 62 per sensor in a Multidrop
system
1 Sensor
2 VEGADIS 62
3 HART resistor > 150 Ω (with low impedance power supply necessary)
4 Voltage supply/Processing

~
=

1
2

43

Fig. 12: Installation example with one VEGADIS 62 for several sensors in a
Multidrop system
1 Sensor
2 VEGADIS 62
3 HART resistor > 150 Ω (with low impedance power supply necessary)
4 Voltage supply/Processing

Overview
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1 2+(  ) (-) 3 4+(  ) (-)

1
2

4

3

Fig. 13: Connection of VEGADIS 62 with low impedance power supply
1 Sensor
2 VEGADIS 62
3 HART resistor > 150 Ω
4 Voltage supply/Processing

5.6 Switch on phase
During the start-up process, the VEGADIS 62 tries automatically to get
in contact with the connected HART sensor and to accept the settings
(unit, damping and adjustment) of this sensor. During connection, the
status line displays "No HART".
If a HART sensor is identified, then the HART symbol is displayed. The
VEGADIS 62 switches to HART mode and and starts operation with
the settings accepted from the sensor.
This procedure is repeated whenever the voltage supply is connected.
If during the start process an individual key is pressure or if the
instrument has not identified within approx. 70 seconds a HART
sensor, then the digital indication switches to basic mode and starts
operation with the default settings.
If the HART address is modified during operation, a new connection is
established, however, the sensor must answer immediately so that the
connection can be realised.

Connection with low im-
pedance power supply
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6 Set up
6.1 Adjustment system

1

2

3

4

5

Fig. 14: Indicating and adjustment elements
1 Status information (HART mode, unit lock, warning or error information)
2 Unit and information line
3 Digital measured value indication
4 Bar graph for quasianalogue measured value indication
5 Adjustment keys

You adjust VEGADIS 62 via the four front keys. The individual menu
items are displayed on the LC display. The individual keys have the
following functions:
l [↑] key:

- One menu item upward in the menu system
- Increase actual value (increment)

l [ESC] key:
- interrupt input
- jump to the next higher menu

l [OK] key:
- Move to the menu overview
- Confirm selected menu
- Edit parameter
- Save value

l [↓] key:
- One menu item downward in the menu system
- Reduce actual value (decrement)

Approx. 10 minutes after the last pressing of a key, an automatic reset
to measured value indication is triggered. Any values not confirmed
with [OK] will not be saved.

Key functions

20 VEGADIS 62
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By pushng the [OK] key, the parameter adjustment mode will be
started. The parameter adjustment is carried out via an adjustment
menu. The same menu window is opened from which the parameter
adjustment mode is quit during the last parameter adjustment. Single
points in the menu can be selected with the [↑] and [↓] keys. The
branching to the next submenu is carried out by pushing the [OK] key
again.

In a submenu you change with [OK] to the editing function, this means
the displayed settings can be changed. If the indication is in the editing
mode, then the edited value flashes. Editing is carried out with the [↑]
and [↓] keys.
In the editing mode, you jump to the range end when you hold the [↑]
or [↓] key by pushing [ESC]. by pushing [OK] you jump to the range
start. When holding the [↑] keyand by pushing the [↓] key (and vice
versa), then the value zero is adjusted, When increasing a value at the
end of the adjustment range, you jump to the range start and vice
versa.
The editing function and be quit with [ESC] (without accepting the
modifications) and with [OK] (accepting the modifications).

6.2 Mode HART standard
The VEGADIS 62 monitors the current loop constantly during
operation for a HART communication between control system and
sensor. In case of changes of unit or adjustment of the connected
sensor by the control system, the unit and the corresponding indicating
range are automatically adapted in VEGADIS 62. The prerequisite
however is that the unit set in the sensor must be stored in VEGADIS
62.
There is no automatic changeover of the digital indication if the unit
"USER" is used.

Note:
The VEGADIS 62 reacts only to standard HART commands 15 and 35.
If a connected HART sensor is configured via other commands, the
automatic setting of the insturment is not possible! The applies to
settings carried out on the sensor via other adjustment units such as
for example an indicating and adjustment module or PACTware.

The VEGADIS 62 enables also that measuring range and unit of the
connected HART sensor can be modified. For doing this, no additional
instruments or devices are necessary. Further changes on the
configuration of the sensor cannot be carried out.
The displays shows a flashing heart symbol as long as a HART
communication takes place for the first time and the digital indicaton is
hence set in the HART mode (safe mode). The heart symbol is
permanently displayed if the HART communication is finished and the

Start parameter adjust-
ment

Edit values
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digital indication is configured according to the measuring range and
the unit of the connected sensor. After interrupting the power supply or
if the digital indication was set manually, then the heart symbol
extinguishes.
As long as a HART communication takes place from the control room,
then the heart symbol flashes in the display.
The heart symbol is not displayed during operation in basic mode.

6.3 HART multidrop mode
Operation of the VEGADIS 62 in Multidrop mode is possible. In this
specially defined operating status for HART sensors, the current signal
is fixed at 4 mA and the measurement information is only transmitted
via HART communication to the control room. To enable the indication
of the measured value of a transmitter, the address of the requested
transmitter must be set in the menu item "Adresse".
The VEGADIS 62 shows the measured values of the primary variable
transmitted via HART to the control system. The display reacts
passive, this means that the transmission of the measured values must
be requested by the control system.

6.4 Parameter adjustment
With the parameter adjustment, the instrument is adapted to the
application conditions. The parameter adjustment is carried out via an
adjustment menu.
The main menu is divided into three areas with the following functions:

Measurement: Contains for example unit, measuring range, live
adjustment, damping, HART address
Indication: Contains for example unit, unit locking, display format,
filter, alarms min./max. storage
Configuration: Contains for example language, contrast, reset, user
unit, min./max. failure message, firmware version

Menu section measurement
Adjustment of the unit of the measuring range of the connected
transmitter
l Electrical measured variable: V, mA, Ohm
l Pressure: bar, mbar, PSI, hPa, kPa, mmH2O, mH2O, inHG

Measurement/U-
nit
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l Temperature: °C, °F, K
l Others: %
In addition to the fixed stored units, also the unit "USER" can be
programmed individually by the user (see "Configuration/USER unit").

Adjustment of the beginning value of the measuring range of the
connected sensor (for example 0 bar with a measuring range of
-1 … 5 bar). The measuring range beginning value is first of all taken
on by the sensor when starting with connected sensor. The measuring
range beginning value of the sensor can then be modified here.
This is a min. adjustment to which 0 % of the current output are
assigned. The value entered here does not change the measuring
range end value.
Adjustment range: -9999 … 99999

Adjustment of the end value of the measuring range of the connected
transmitter (for example 4 bar with a measuring range of -1 … 5 bar).
The measuring range end value is first of all taken on by the sensor
when starting with connected sensor. The measuring range end value
of the sensor can then be changed here.
This is a max. adjustment to which 100 % of the current output is
assigned. The value entered here does not change the measuring
range beginning value.
Adjustment range: -9999 … 99999

Measurement/Measu-
ring range begin

Measurement/Measu-
ring range end
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Adjustment of the decimal point for the measuring range of the
connected transmitter.
Adjustment range: 0, 0.0, 0.00, 0.000, 0.0000

In this menu item, the actual measured value is accepted as span
setting for the sensor.
This is a span adjustment to which 100 % of the current output are
assigned. The value accepted here, does not change the zero point.
Live adjustment span is only active if a transmitter is connected which
does support HART.

In this menu item, the actual measured value is accepted as min.
setting for the sensor.
This is a zero adjustment to which 0 % of the current output are
assigned. The value accepted hier, shifts the measuring range end!
The difference between measuring range begin and end however
remains.

Live adjustment zero point is not active if a transmitter is connected
which does not support HART.

In this menu item, the integration time for damping the measured value
is entered.
Adjustment range: 0.0 … 999 s

Measurement/Measu-
ring range decimal point

Measurement/Live ad-
justment span

Measurement/Live ad-
justment zero point

Measurement/Damping
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Adjustment of the HART address of the assigned transmitter in
Multidrop mode. With standard current loop operation, this address
must always be set to 0.
Adjustment range: 0 … 15

Menu section display
Adjustment of the unit for the indication of the digital display. A unit
deviating from the unit from the measuring range of the connected
transmitter. The measured values are automatically converted into
deviating units. However, only units from the same unit group as the
selected unit of the measuring range can be selected.
Adjustment range: bar, mbar, PSI, MPa, hPa, kPa, mmH2O, mH2O,
mHg, °C, °F, K, V, Ohm, USER

By activating the unit locking, the adjusted indicating unit will be locked
against modifications, the display shows "GESP/LoC".Modifications of
the measuring range are converted automatically. The unit locking
functions only if the units from measuring range and indication are from
the same unit group.
When connecting a transmitter and its configuration via HART with a
unit from another unit group, then the unit locking will be deactivated.
For this purpose, the indicating unit is adjusted according to the
configured measuring range unit.
Adjustment range:
l nGESP/UnLoC

Measurement/Address

Indication/Unit

Indication/Unit locking
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l GESP/LoC

Adjustment of the decimal point for the indication area of the digital
indication
Adjustment range: 0, 0.0, 0.00, 0.000, 0.0000
l nGESP/UnLoC
l GESP or LoC

Activation of the digital filter 1. order.
Adjustment range: 0 … 10

From this menu item you jump to the alarm configuration by pushing
OK.

Switching on or switching off the alarm function. If an adjusted alarm
limit is exceeded or decreased, the warning symbol is displayed in the
indication and the measured value begins to flash.
Adjustment range: Off/On

Indication/Indication de-
cimal point

Indication/Digital filter

Indication/Alarm

Indication/Alarm On/Off
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Adjustment of the value that triggers the alarm function if underrun.
Adjustment range: Initial value of the indicating range up to the
adjusted value of the max. alarm

Adjustment of the value that triggers the alarm function if exceeded.
Adjustment range: adjusted value of the min. alarm up to the final value
of the indicating range.

From this menu item you jump to the min./max. value storage by
pushing "[OK]".
Adjustment range: adjusted value of the min. alarm up to the final value
of the indicating range.

Function to delete the max. value memory. By pushing the OK key
twice, the max. value memories will be deleted.

Indication/Min. alarm

Indication/Max. alarm

Indication/Min./Max. sto-
rage

Indication/Delete min./
max.
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Activation of the min./max. value indication. If the min./max. value
indication is switched on, the indication switches over cyclically
between the actual measured value (indication period 5 s), the min.
value and the max. value (indication period each 2 s). With the
presentation of the max. values the displayed unit is replaced by the
min. or max. value.
Adjustment range: On, Off

Menu section configuration
Language setting
Adjustment range: dEU (German), EnG (English)

Adjustment of the display contrast
Adjustment range: 0 … 4

Indication/Min. value,
max. value

Configuration/L-
anguage

Configuration/Contrast
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In a reset, all settings of the digital indication are reset to default. To
activate the reset, the "SELECT" key must be pressed 2 times. After
the key is pressed once, the indication "RESET" begins to flash, after
the key is pressed a second time, the indication is faded out
completely and the reset is carried out.

The following table shows the default values:

Menu section Menu item Default value
Measurement Unit ??? (if no HART adjustment was

carried out)
Measuring range
begin

4.000

Measuring range
end

20.000

Measuring range
decimal point

0.000

Damping 2
Address 0

Indication Unit mA
Unit locking nGESP
Indication range
decimal point

0.000

Filter 0
Alarm -
Alarm On/Off Off
Min. alarm 4.000
Max. alarm 20.000
Min./Max. value
memory

-

Delete min./max. dEL
Min./Max. On/Off Off

Configuration Language EnG
Contrast 2

Configuration/Reset
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Menu section Menu item Default value
Reset -
USER unit USER
Min. failure mes-
sage

3.6

Max. failure mes-
sage

21.0

A 6-digit user unit can be programmed individually by the user. The 6
characters can be selected from an alphanumerical character set. By
pushing the [OK] key, the first position is selected and begins to flash.
With the arrow keys, the requested character can be selected. By
pushing the [OK] key again, the character is confirmed and switched
over to the next position.

Adjustment of the current value that triggers the min. failure message
when it is reached or underrun. The min. failure message is shown in
the display with 5 underlines ( _ _ _ _ _ ) and the message "AUSMIN"
(or "OUTMIN").
Adjustment range: 3.5 … 3.9

Adjustment of the current value that triggers the max. failure message
when it is reached or exceeded. The max. failure message is shown in
the display with 5 overlines ( ¯ ¯ ¯ ¯ ¯ ) and the message "AUSMAX" (or
"OUTMAX").
Adjustment range: 20.1 … 21.5

Configuration/USER unit

Configuration/Min. failu-
re message

Configuration/Max. failu-
re message
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The number of the firmware used is displayed.Configuration/Firmware
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7 Diagnosis and service
7.1 Maintenance
When the device is used correctly, no maintenance is required in
normal operation.

7.2 Error messages
HART communication errors are signalled with numerical codes 1 - 9.
An error message is carried out if a transaction was not successful
after multiple repetition.
An error message is only displayed if an error occurs due to a
transmitted command, this means only if the error is caused by an
adjustment of the user. Errors in the communication between control
system and sensor are detected but not displayed.
The measured value line shows "Error“, the status line "HART n“
whereby "n" represents the numerical error code. The error message
is displayed up to the next key pressing.
The following table shows the error codes and gives information on the
failure reason and removal.

Error code Description Cause
1 Transmitter does not answer
2 Communication error l Parity, checksum, package

length faulty during recep-
tion

l Transmitter signals receipt
error

3 Command not implemented Command is not supported by
the transmitter.

4 Range error l Value not within the range
supported by the sensor

l Requested measuring unit
is not supported

5 Error of the transmitter is not
specified in detail

Sensor signals an error in the
status byte which was not
itemized.

7.3 Rectify malfunctions
The operator of the system is responsible for taking suitable measures
to remove interferences.

Reaction when malfunc-
tions occur
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Connect a handmultimeter in the suitable measuring range according
to the wiring plan. The following table describes possible errors in the
current signal and helps to remove them:

Error Cause Removal
4 … 20 mA signal
not stable

Level fluctuations Set damping via the indicating and
adjustment module

4 … 20 mA signal
missing

Electrical con-
nection faulty

Check connection according to chap-
ter "Connection steps" and if ne-
cessary, correct according to chapter
"Wiring plan"

Voltage supply
missing

Check cables for breaks; repair if
necessary

Operating voltage
too low or load
resistance too
high

Check, adapt if necessary

Current signal
greater than22mA
or less than
3.6 mA

Oscillator in the
sensor defective

Exchange the instrument or send it in
for repair

Depending on the failure reason and measures taken, the steps
described in chapter "Set up" must be carried out again, if necessary.

However, should these measures not be successful, call the VEGA
service hotline in urgent cases under the phone no. +49 1805 858550.
The hotline is available to you 7 days a week round-the-clock. Since
we offer this service world-wide, the support is only available in the
English language. The service is free of charge, only the standard
telephone costs will be charged.

7.4 How to proceed in case of repair
If a repair is necessary, please proceed as follows:
You can download a return form (23 KB) from our Internet homepage
www.vega.com under: "Downloads - Forms and certificates - Repair
form".
By doing this you help us carry out the repair quickly and without
having to call back for needed information.
l Print and fill out one form per instrument
l Clean the instrument and pack it damage-proof
l Attach the completed form and, if need be, also a safety data

sheet outside on the packaging

Checking the 4 … 20 mA
signal

Reaction after fault rec-
tification

24 hour service hotline
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l Please ask the agency serving you for the address of your return
shipment. You can find the competent agency on our website
www.vega.com.
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8 Dismounting
8.1 Dismounting steps
Warning:
Before dismounting, be aware of dangerous process conditions such
as e.g. pressure in the vessel, high temperatures, corrosive or toxic
products etc.

Take note of chapters "Mounting" and "Connecting to power supply"
and carry out the listed steps in reverse order.

8.2 Disposal
The instrument consists of materials which can be recycled by
specialised recycling companies. We use recyclable materials and
have designed the electronics to be easily separable.
WEEE directive 2002/96/EG
This instrument is not subject to the WEEE directive 2002/96/EG and
the respective national laws. Pass the instrument directly on to a
specialised recycling company and do not use the municipal collecting
points. These may be used only for privately used products according
to the WEEE directive.
Correct disposal avoids negative effects to persons and environment
and ensures recycling of useful raw materials.
Materials: see chapter "Technical data"
If you have no way to dispose of the old instrument properly, please
contact us concerning return and disposal.
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9 Supplement
9.1 Technical data
General data
316L corresponds to 1.4404 or 1.4435, 316Ti corresponds to 1.4571
Materials
- Housing plastic PBT, Alu die-casting, 316L
- Inspection window in housing cover for

indicating and adjustment module
Polycarbonate (UL-746-C listed)

- Ground terminal 316Ti/316L
Weight 0.35 kg (0.772 lbs)

Supply circuit
Voltage supply and data transmission via the signal circuit
Voltage loss
- at 4 mA approx. 3 V
- at 20 mA approx. 2 V
Current range 3.5 … 22.5 mA1)

Current increase with command/enquiry of
the VEGADIS 62 to the sensor

≤ 500 µA for approximately 20 ms, decay after e-
function

Overcurrent resistance 100 mA
Interpolation protection available, max. current 100 mA

Current measurement
Measuring range loop current 3.5 … 22.5 mA2)

Deviation3) ±0.05 % of the span
Temperature coefficient4) ±0.1 % of the span/10 K
Interval 250 ms

Indicating and adjustment module
Display
- Principle LCD
- Measured value presentation 7 segments, 5-digit, height of digits 9mm (0.354 in),

indication range -99999 … 99999
- Bar graph 20 segments
- Info line 14 segments, 6-digit, height of digits 5.5 mm

(0.217 in)

1) The indication remains dark if the loop current is not sufficient for operation.
2) For measured values outside the measuring range, an instructions is dis-

played instead of the measured value.
3) with reference temperature 20 °C
4) with reference temperature 20 °C
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Adjustment elements 4 keys
Protection rating
- unassembled IP 20
- mounted into VEGADIS 62 without cover IP 40
Materials
- Housing ABS
- Inspection window Polyester foil

Ambient conditions
Ambient temperature -20 … +70 °C (-4 … +158 °F)
Storage and transport temperature -40 … +80 °C (-40 … +176 °F)

Electromechanical data
Cable gland 2 x cable entry M20 x 1.5 (cable: ø 5 … 9 mm)
Spring-loaded terminals for wire cross-section
- Massive wire, cord 0.2 … 2.5 mm² (AWG 24 … 14)
- Cord with cable end sleeve 0.2 … 1.5 mm² (AWG 24 … 16)

Electrical protective measures
Protection rating
- Housing plastic IP 66/IP 67
- Housing Aluminium, stainless steel IP 66/IP 68 (0.2 bar)
Overvoltage category III
Protection class II
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9.2 HART communication
The HART protocol operates with the technology of the frequency shift keying (FSK = frequency shift
keying) based on the data communication standard Bell 202. The digital signal is generated out of the
frequencies 1200 and 2200 Hz representing each the bit information 1 and 0. Sinus curves with these
frequencies are superimposed to the direct current in the wire pair of the field device. The average
value of the superimposed signal is zero. Hence the 4 … 20 mA signal is not influenced by the digital
data transmission.

Commands when transmitting
During transmission, only the long address format is used which is supported by all sensors as of
HART revision 5.

Command no. Command name Description
0 Read UID For determination of the UID from the polling address
15 Read output information To update the scaling of the display after ZERO or

SPAN
34 Write damping value -
35 Write range values Adjustment of the transmitter scaling
36 Set upper range value SPAN button
37 Set lower range value zero button
44 Write PV units Adjustment of the transmitter unit
54 Read Transmitter Variable

Information
To read out the adjusted damping

Command during reception
Only messages are received the return address of which correspond with adjusted polling address or
the determined UID.

Command no. Command name Description
1 Read primary variable To check the adjusted measuring unit
3 Read current & 4 vars To check the adjusted measuring unit
15 Read output information Accept transmitter scaling
35 Write range values Transmitter scaling by control room

38 VEGADIS 62
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9.3 Dimensions
VEGADIS 62 housing
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Fig. 15: VEGADIS 62 housing versions
1 Plastic housing
2 Stainless steel housing - precision casting
3 Stainless steel housing, electropolished
4 Aluminium housing
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Mounting adapter VEGADIS 62
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Fig. 16: Mounting adapter VEGADIS 62
1 Mounting plate for wall mounting
2 Clip for carrier rail mounting
3 Strap for tube mounting
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9.4 Industrial property rights
VEGA product lines are global protected by industrial property rights.

Further information see http://www.vega.com.

Only in U.S.A.: Further information see patent label at the sensor

housing.

VEGA Produktfamilien sind weltweit geschützt durch gewerbliche

Schutzrechte.

Nähere Informationen unter http://www.vega.com.

Les lignes de produits VEGA sont globalement protégées par des

droits de propriété intellectuelle.

Pour plus d'informations, on pourra se référer au site http://www.vega.

com.

VEGA lineas de productos están protegidas por los derechos en el

campo de la propiedad industrial.

Para mayor información revise la pagina web http://www.vega.com.

Линии продукции фирмы ВЕГА защищаются по всему миру

правами на интеллектуальную собственность.

Дальнейшую информацию смотрите на сайте http://www.vega.com.

VEGA系列产品在全球享有知识产权保护。

进一步信息请参见网站<http://www.vega.com>。

9.5 Trademark
All brand names as well as trade and company names used are
property of their lawful proprietor/originator.
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INDEX
A
Alarm configuration 26-27
Application area 8

C
Cable entry 12
Check signal 33
Connection cable 12
Connection procedure 13
Connection technology 13
Contrast 28

D
Damping 24
Decimal point indication 26
Digital filter display 26

E
Error messages 32

F
Failure message 30
Firmware 31

G
Grounding 13

H
HART address 25
HART communication 21

L
Language 28
Live adjustment span 24
Live adjustment zero point 24

M
Measuring range begin 23
Measuring range decimal point 24
Measuring range end 23
Min./max. memory 27-28
Modes 8
Moisture 10
Mounting types

- Carrier rail mounting 10

- Tube mounting 11

- Wall mounting 10

P
Potential equalisation 13

R
Reset 29

S
Serial number 7
Service hotline 33
Shielding 13

T
Type label 7

U
Unit 22
Unit digital indication 25
Unit locking 25
USER unit 30

V
Voltage supply 12
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1 About this document
1.1 Function
This operating instructions manual has all the information you
need for quick setup and safe operation. Please read this
manual before you start setup.

1.2 Target group
This operating instructions manual is directed to trained,
qualified personnel. The contents of this manual should be
made available to these personnel and put into practice by
them.

1.3 Symbolism used
Information, tip, note
This symbol indicates helpful additional information.

Caution: If this warning is ignored, faults or
malfunctions can result.
Warning: If this warning is ignored, injury to persons and/or
serious damage to the instrument can result.
Danger: If this warning is ignored, serious injury to persons
and/or destruction of the instrument can result.

Ex applications
This symbol indicates special instructions for Ex applications.

l List
The dot set in front indicates a list with no implied sequence.

à Action
This arrow indicates a single action.

1 Sequence
Numbers set in front indicate successive steps in a procedure.

4 VEGADIS 61
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2 For your safety
2.1 Authorised personnel
All operations described in this operating instructions manual
must be carried out only by trained specialist personnel
authorised by the operator. For safety and warranty reasons,
any internal work on the instruments must be carried out only
by personnel authorised by the manufacturer.

2.2 Appropriate use
VEGADIS 61 is an external indicating and adjustment unit for
VEGA plics® sensors.

2.3 Warning about misuse
Inappropriate or incorrect use of the instrument can give rise to
application-specific hazards, e.g. vessel overfill or damage to
system components through incorrect mounting or adjustment.

2.4 General safety instructions
VEGADIS 61 is a high-tech instrument requiring the strict
observance of standard regulations and guidelines. The user
must take note of the safety instructions in this operating
instructions manual, the country-specific installation standards
(e.g. the VDE regulations in Germany) as well as all prevailing
safety regulations and accident prevention rules.

2.5 CE conformity
VEGADIS 61 is in CE conformity with EMC (89/336/EWG),
fulfils NAMUR recommendationNE 21 and is in CE conformity
with LVD (73/23/EWG).
Conformity has been judged according to the following
standards:
l EMC:

- Emission EN 61326: 1997 (class B)
- Susceptibility EN 61326: 1997/A1:1998

l LVD: EN 61010: 2001

VEGADIS 61 5
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2.6 Safety information for Ex areas
Please note the Ex-specific safety information for installation
and operation in Ex areas. These safety instructions are part of
the operating instructions manual and come with the Ex-
approved instruments.

2.7 Environmental instructions
Protection of the environment is one of our most important
duties. That is why we have introduced an environment
management system with the goal of continuously improving
company environmental protection. The environment man-
agement system is certified according to DIN EN ISO 14001.
Please help us fulfil this obligation by observing the environ-
mental instructions in this manual:
l Chapter "Storage and transport"
l Chapter "Disposal"

6 VEGADIS 61
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3 Product description
3.1 Configuration
The scope of delivery encompasses:
l Indicating and adjustment unit VEGADIS 61
l Cable entry M20x1 for the sensor
l Documentation

- this operating instructions manual
- Operating instructions manual "Indicating and adjust-

ment module PLICSCOM"
- Supplementary instructions manual "Heating for indi-

cating and adjustment module PLICSCOM" (optional)
- Ex specific safety instructions (with Ex versions), if

necessary further certificates

VEGADIS 61 consists of the following components:
l Mounting element (acc. to the order specification mounting

plate for wall mounting, clip for carrier rail mounting or strap
for tube mounting)

l Housing with electronics
l Housing cover with integrated PLICSCOM
The components are available in different versions.

1

2

3

Fig. 1: VEGADIS 61 with plastic housing and mounting plate for wall mounting
1 Housing cover with integrated PLICSCOM
2 Housing with electronics
3 Mounting plate

Scope of delivery

Components
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3.2 Principle of operation
VEGADIS 61 is an external indicating and adjustment unit for
VEGA plics® sensors.

Fig. 2: Connection of VEGADIS 61 to the sensor

VEGADIS 61 is connected to the sensor with a screened four-
wire standard cable with up to 25 m length. Communication is
carried out via this cable and also VEGADIS 61 is powered by
the sensor. An additional power supply is not necessary.

3.3 Operation
The respective sensor can be operated as follows via
VEGADIS 61:
l with indicating and adjustment module
l an adjustment software acc. to FDT/DTM standard, e.g.

PACTware™ and PC
The entered parameters are generally saved in the respective
sensor, when used with PACTware™ and PC optionally also
on the PC.

Area of application

Power supply

8 VEGADIS 61
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3.4 Storage and transport
Your instrument was protected by packaging during transport.
Its capacity to handle normal loads during transport is assured
by a test according to DIN EN 24180.
The packaging of standard instruments consists of environ-
ment-friendly, recyclable cardboard. For special versions, PE
foam or PE foil is also used. Dispose of the packaging material
via specialised recycling companies.

l Storage and transport temperature see "Supplement -
Technical data - Ambient conditions"

l Relative humidity 20 … 85 %

Packaging

Storage and transport tem-
perature

VEGADIS 61 9
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4 Mounting
4.1 General instructions
VEGADIS 61 functions in any installation position. The housing
can be rotated by 330° without the use of any tools.
Use the recommended cables (see chapter "Connecting to
power supply") and tighten the cable gland.
You can give your VEGADIS 61 additional protection against
moisture penetration by leading the connection cable down-
ward in front of the cable entry. Rain and condensation water
can thus drain off. This applies mainly to mounting outdoors, in
areas where moisture is expected (e.g. by cleaning processes)
or on cooled or heated vessels.

Fig. 3: Measures against moisture penetration

4.2 Mounting information
VEGADIS 61 for wall mounting is supplied with a mounting
socket.

Installation position

Moisture

Wall mounting

10 VEGADIS 61
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Fig. 4: VEGADIS 61 for wall mounting, bottom view of mounting plate.
1 Drill dimension

VEGADIS 61 for mounting on carrier rail is supplied with a
mounting adapter.

1 32

Fig. 5: VEGADIS 61 for carrier rail mounting
1 Adapter plate
2 Screw M4x6
3 Carrier rail

VEGADIS 61 for tube mounting is supplied with a meas.
instrument holder and four screws M5x12 as mounting
accessory. The meas. instrument holder is mounted to the
socket of VEGADIS 61.

Carrier rail mounting

Tube mounting
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1

3

2

Fig. 6: VEGADIS 61 for tube mounting
1 4 screws M5x12
2 Measuring instrument holder
3 Tube

12 VEGADIS 61
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5 Connecting to power supply
5.1 Preparing the connection
Always observe the following safety instructions:
l Connect only in the complete absence of line voltage
In hazardous areas you should take note of the appropriate
regulations, conformity and type approval certificates of the
sensors and power supply units.

VEGADIS 61 is connected with standard four-wire cable with
screen to the sensor. An outer cable diameter of 5 … 9 mm
ensures the seal effect of the cable entry.
Sensors with double chamber housing have an optional plug
M12x1 for connection of VEGADIS 61.

Tip:
We recommend using a suitable, confectioned lead cable, e.g.
length 25 m, VEGA article no. ASL.1SC.

Take note of the corresponding installation regulations for Ex
applications.

Connect the cable screen on both ends to ground potential. In
VEGADIS 61 and in the sensor, the screen must be connected
directly to the internal ground terminal. The ground terminal on
the outside of the housing must be connected to the potential
equalisation (low impedance).
In Ex applications, grounding on one sensor side is recom-
mended, see EN 60079-14.

5.2 Connection steps
Proceed as follows:
1 Unscrew the housing cover
2 Remove the indicating and adjustment module by slightly

turning to the left
3 Loosen compression nut of the cable entry
4 Remove approx. 10 cm of the cable mantle, strip approx.

1 cm insulation from the individual wires
5 Insert the cable into VEGADIS 61 through the cable entry

Note safety instructions

Take note of safety
instructions for Ex
applications

Selecting the connection ca-
ble

Select connection
cable for Ex applica-
tions
Cable screening and ground-
ing

Cable screen and grounding
for Ex applications

VEGADIS 61 13
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6 Lift the opening levers of the terminals with a screwdriver
(see following illustration)

7 Insert the wire ends into the open terminals according to
the wiring plan

8 Press the opening lever of the terminals downward, you will
hear the terminal spring closing

9 Check the hold of the wires in the terminals by lightly
pulling on them

10 Connect the screen to the ground terminal
11 Connect the ground terminal outside on the housing acc. to

specification (low impedance)
12 Tighten the compression nut of the cable entry, the seal

ring must completely encircle the cable
13 Screw the housing cover back on
The electrical connection is finished.

Fig. 7: Connection steps 6 and 7

14 VEGADIS 61
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5.3 Wiring plan

1

2

3

Display

Typ:
DS61

I2C

5 6 7 8

Fig. 8: Electronics and connection compartment
1 Plug connector for VEGACONNECT (I²C interface)
2 Spring-loaded terminals for connection to the sensor
3 Ground terminal for connection of the cable screen1)

1) Connect screen, here. Connect ground terminal outside on the housing as
prescribed. The two terminals are galvanically connected.

Electronics and connection
compartment

VEGADIS 61 15
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Display

5 6 7 8

4
1

2

Fig. 9: Wiring plan, single chamber housing
1 plics® sensor
2 Grounding on both ends with non-Ex. With Ex, grounding at one sensor end

is recommended, see EN 60079-14.

Connection between VEGADIS 61 and sensor is carried out
acc. to the chart:
VEGADIS 61 Sensor
Terminal 5 Terminal 5
Terminal 6 Terminal 6
Terminal 7 Terminal 7
Terminal 8 Terminal 8

Connection between VEGADIS 61 and sensor with plug
M12x1 is carried out acc. to the following chart. The
specification of the wire number refers to the confectioned
VEGA cable, article no. ASL.1SC.2)

Wire number VEGADIS 61 Sensor
1 Terminal 5 PIN 2
2 Terminal 6 PIN 1
3 Terminal 7 PIN 4
4 Terminal 8 PIN 3

2) Plug M12x1, optional with plics® double chamber housing.

Wiring plan

Connection via cable entry

Connection via plug M12x1

16 VEGADIS 61
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6 Setup with the indicating and
adjustment module PLICSCOM

6.1 Short description
The indicating and adjustment module PLICSCOM is used for
measured value display, adjustment and diagnosis. It can be
mounted in the following housing versions and instruments:
l All sensors of the plics® instrument family, in the single as

well as in the double chamber housing (optionally in the
electronics or connection compartment)

l External indicating and adjustment unit VEGADIS 61
From a hardware revision …- 01 or higher of PLICSCOM as
well as a hardware revision …- 01, 03 or higher of the
corresponding sensor, an integrated backlight can be switched
via the adjustment menu. The hardware revision is stated on
the type label of the PLICSCOM or the sensor electronics.

Information:
This function is for instruments with StEx, WHG or ship
approval as well as country-specific approvals such as those
according to FM or CSA, available at a later date.

Note:
You can find detailed information on adjustment in the
operating instructions manual of the indicating and adjustment
module PLICSCOM.

6.2 Insert the indicating and adjustment module
PLICSCOM

PLICSCOM can be inserted in VEGADIS 61 and removed
again at any time. It is not necessary to interrupt the power
supply.
To mount proceed as follows:
1 Unscrew the housing cover
2 Place PLICSCOM in the desired position on the electronics

(you can choose any one of four different positions - each
displaced by 90°)

3 Press PLICSCOM lightly onto the electronics and turn it to
the right until it snaps in.

Function/Configuration

Insert/remove PLICSCOM

VEGADIS 61 17

Setup with the indicating and adjustment module PLICSCOM

27
72

0-E
N-

06
06

23
ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 1611 of 2338



4 Screw housing cover with inspection window tightly back
on

Removal is carried out in reverse order.
PLICSCOM is powered by the sensor, an additional con-
nection is not necessary.

Fig. 10: Installation of PLICSCOM
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6.3 Adjustment system

1.1

2

3

1

Fig. 11: Indicating and adjustment elements
1 LC display
2 Indication of the menu item number
3 Adjustment keys

l [OK] key:
- move to the menu overview
- confirm selected menu
- edit parameter
- save value

l [->] key to select:
- menu change
- list entry
- editing position

l [+] key:
- modify value of a parameter

l [ESC] key:
- interrupt input
- jump to the next higher menu

The sensor is adjusted via the four keys of the indicating and
adjustment module. The LC display indicates the individual
menu items. The functions of the individual keys are shown in
the above illustration. Approx. 10 minutes after the last
pressing of a key, an automatic reset to measured value
indication is triggered. Any values not confirmed with [OK] will
not be saved.

Key functions

Adjustment system

VEGADIS 61 19
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6.4 Setup procedure
Setup and adjustment of the respective sensor is carried out
acc. to the operating instructions manual of the sensor.

20 VEGADIS 61
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7 Maintenance and fault rectification
7.1 Maintenance
When used as directed in normal operation, VEGADIS 61 is
completely maintenance-free.

7.2 Instrument repair
If a repair is necessary, please proceed as follows:
You can download a return form (23 KB) from our homepage
www.vega.com under: "Downloads - Forms and Certificates -
Repair form".
By doing this you help us carry out the repair quickly and
without having to call back for needed information.
l Print and fill out one form per instrument
l Clean the instrument and pack it damage-proof
l Attach the completed form and possibly also a safety data

sheet to the instrument
l Please ask the agency serving you for the address of the

return shipment
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8 Dismounting
8.1 Dismounting procedure
Warning:
Before dismounting, be aware of dangerous process con-
ditions such as e.g. pressure in the vessel, high temperatures,
corrosive or toxic products etc.

Take note of chapters "Mounting" and "Connecting to power
supply" and carry out the listed steps in reverse order.

8.2 Disposal
The instrument consists of materials which can be recycled by
specialised recycling companies. We use recyclable materials
and have designed the electronic modules to be easily
separable.
WEEE directive 2002/96/EG
This instrument is not subject to the WEEE directive 2002/96/
EG and the respective national laws (in Germany, e.g.
ElektroG). Pass the instrument directly on to a specialised
recycling company and do not use the municipal collecting
points. These may be used only for privately used products
according to the WEEE directive.
Correct disposal avoids negative effects to persons and
environment and ensures recycling of useful raw materials.
Materials: see "Technical data"
If you cannot dispose of the instrument properly, please
contact us about disposal methods or return.
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9 Supplement
9.1 Technical data
General data
316L corresponds to 1.4404 or 1.4435, 316Ti corresponds to 1.4571
Materials
- Housing plastic PBT, Alu die-casting, 316L
- Inspection window in housing cover

for indicating and adjustment mod-
ule

Polycarbonate (UL-746-C listed)

- Ground terminal 316Ti/316L
Weight 0.35 kg

Ambient conditions
Ambient temperature -15 … +70 °C (+5 … +158 °F)
Storage and transport temperature -40 … +80 °C (-40 … +176 °F)

Electromechanical data
Cable gland 1x cable entryM20x1.5 (cable-ø 5… 9mm), 1x

blind stopper M20x1.5 or 1x closing cap
½ NPT, 1x blind stopper ½ NPT

Spring-loaded terminals for wire cross-section up to 2.5 mm²

Indicating and adjustment module
Power supply and data transmission through sensor via gold-plated sliding contacts

(I²C bus) in VEGADIS 61
Display LC display in dot matrix
Adjustment elements 4 keys
Protection
- unassembled IP 20
- mounted into VEGADIS 61 without

cover
IP 40

Materials
- Housing ABS
- Inspection window Polyester foil

Adjustment circuit
Connection to VEGA plics® sensors
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Data transmission digital (I²C-Bus)
Connection cable 4-wire, screened
Cable length max. 25 m

Electrical protective measures
Protection IP 66/IP 67
Overvoltage category III
Protection class II

Approvals3)

ATEX ia ATEX II 1G, 2G EEx ia IIC T6
ATEX ia + D ATEX II 1G, 1/2G, 2G EEx ia IIC T5 + ATEX II

1/2 D IP6X T
ATEX D ATEX II 1/2 D IP6X T
IEC IEC Ex ia IIC T6
FM FM Cl.I-III, Div 1 (IS)
CSA CSA Cl.I-III, Div 1 (IS)

3) Deviating data in Ex applications: see separate safety instructions.
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9.2 Dimensions

VEGADIS 61 housing
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Fig. 12: VEGADIS 61 housing versions
1 Plastic housing
2 Stainless steel housing
3 Aluminium housing
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VEGADIS 61 mounting elements
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Fig. 13: VEGADIS 61 mounting elements
1 Mounting plate for wall mounting
2 Clip for carrier rail mounting
3 Strap for tube mounting
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9.3 Industrial property rights
VEGA product lines are global protected by industrial property rights.
Further information see http://www.vega.com.
Only in U.S.A.: Further information see patent label at the sensor housing.
VEGA Produktfamilien sind weltweit geschützt durch gewerbliche Schutzrechte.
Nähere Informationen unter http://www.vega.com.
Les lignes de produits VEGA sont globalement protégées par des droits de
propriété intellectuelle.
Pour plus d'informations, on pourra se référer au site http://www.vega.com.
VEGA lineas de productos están protegidas por los derechos en el campo de la
propiedad industrial.
Para mayor información revise la pagina web http://www.vega.com.
Линии продукции фирмы ВЕГА защищаются по всему миру правами на
интеллектуальную собственность.
Дальнейшую информацию смотрите на сайте http://www.vega.com.
德（VEGA）系列品在全球享有知保 。
一步信息网站<http://www.vega.com>。
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VEGA Grieshaber KG
Am Hohenstein 113
77761 Schiltach
Germany
Phone +49 7836 50-0
Fax +49 7836 50-201
E-mail: info@de.vega.com
www.vega.com

ISO 9001

All statements concerning scope of delivery, application,
practical use and operating conditions of the sensors and
processing systems correspond to the information avail-

able at the time of printing.
© VEGA Grieshaber KG, Schiltach/Germany 2006

Technical data subject to alterations 27720-EN-060623
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Operating Instructions
VEGASON 63
4 … 20 mA/HART two-wire

Ultrasonic
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Supplementary documentation
Information:
Supplementary documents appropriate to the ordered version come
with the delivery. You can find them listed in chapter "Product
description".

Instructions manuals for accessories and replacement parts
Tip:
To ensure reliable setup and operation of your VEGASON 63, we offer
accessories and replacement parts. The associated documents are:
l 27835 - Indicating and adjustment module PLICSCOM
l 32628 - Interface adapter VEGACONNECT
l 27720 - External indication VEGADIS 61
l 34296 - Protective cover
l 30176 - Electronics module VEGASON series 60
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1 About this document
1.1 Function
This operating instructions manual provides all the information you
need for mounting, connection and setup as well as important
instructions for maintenance and fault rectification. Please read this
information before putting the instrument into operation and keep this
manual accessible in the immediate vicinity of the device.

1.2 Target group
This operating instructions manual is directed to trained qualified
personnel. The contents of this manual should be made available to
these personnel and put into practice by them.

1.3 Symbolism used
Information, tip, note
This symbol indicates helpful additional information.

Caution: If this warning is ignored, faults or malfunctions can
result.
Warning: If this warning is ignored, injury to persons and/or serious
damage to the instrument can result.
Danger: If this warning is ignored, serious injury to persons and/or
destruction of the instrument can result.

Ex applications
This symbol indicates special instructions for Ex applications.

l List
The dot set in front indicates a list with no implied sequence.

à Action
This arrow indicates a single action.

1 Sequence
Numbers set in front indicate successive steps in a procedure.
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2 For your safety
2.1 Authorised personnel
All operations described in this operating instructions manual must be
carried out only by trained specialist personnel authorised by the plant
operator.
During work on and with the device the required personal protective
equipment must always be worn.

2.2 Appropriate use
VEGASON 63 is a sensor for continuous level measurement.
You can find detailed information on the application range in chapter
"Product description".
Operational reliability is ensured only if the instrument is properly used
according to the specifications in the operating instructions manual as
well as possible supplementary instructions.
For safety and warranty reasons, any invasive work on the device
beyond that described in the operating instructions manual may be
carried out only by personnel authorised by the manufacturer. Arbitrary
conversions or modifications are explicitly forbidden.

2.3 Warning about misuse
Inappropriate or incorrect use of the instrument can give rise to
application-specific hazards, e.g. vessel overfill or damage to system
components through incorrect mounting or adjustment.

2.4 General safety instructions
This is a high-tech instrument requiring the strict observance of
standard regulations and guidelines. The user must take note of the
safety instructions in this operating instructions manual, the country-
specific installation standards as well as all prevailing safety
regulations and accident prevention rules.
The instrument must only be operated in a technically flawless and
reliable condition. The operator is responsible for trouble-free
operation of the instrument.
During the entire duration of use, the user is obliged to determine the
compliance of the required occupational safety measures with the
current valid rules and regulations and also take note of new
regulations.

VEGASON 63 • 4 … 20 mA/HART two-wire 5
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2.5 Safety label on the instrument
The safety approval markings and safety tips on the device must be
observed.

2.6 CE conformity
This device fulfills the legal requirements of the applicable EC
guidelines. By attaching the CE mark, VEGA provides a confirmation
of successful testing. You can find the CE conformity declaration in the
download area of www.vega.com.

2.7 Fulfillment of NAMUR recommendations
With respect to compatibility, the NAMUR recommendation NE 53 is
fulfilled. This applies also to the corresponding indicating and
adjustment components. VEGA instruments are generally upward and
downward compatible.
l Sensor software for DTM VEGASON 63 HART, PA or FF
l DTM VEGASON 63 for adjustment software PACTware
l Indicating and adjustment module for sensor software
The parameter adjustment of the basic sensor functions is independ-
ent of the software version. The range of available functions depends
on the respective software version of the individual components.
The software version of VEGASON 63 can be determined as follows:
l via PACTware
l via the type label of the electronics
l via the indicating and adjustment module
You can view all software histories on our website www.vega.com.
Make use of this advantage and get registered for update information
via e-mail.

2.8 Safety instructions for Ex areas
Please note the Ex-specific safety information for installation and
operation in Ex areas. These safety instructions are part of the
operating instructions manual and come with the Ex-approved
instruments.

2.9 Environmental instructions
Protection of the environment is one of our most important duties. That
is why we have introduced an environment management system with
the goal of continuously improving company environmental protection.
The environment management system is certified according to DIN
EN ISO 14001.
Please help us fulfil this obligation by observing the environmental
instructions in this manual:
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l Chapter "Packaging, transport and storage"
l Chapter "Disposal"
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3 Product description
3.1 Configuration
The scope of delivery encompasses:
l VEGASON 63 ultrasonic sensor
l Optionally mounting strap or compression flange
l Documentation

- this operating instructions manual
- Safety Manual 31338 "VEGAPULS series 60 - 4 … 20 mA/

HART" (optionally)
- Operating instructions manual 27835 "Indicating and adjust-

ment module PLICSCOM" (optional)
- Supplementary instructions manual 31708 "Heating for in-

dicating and adjustment module" (optional)
- Supplementary instructions manual "Plug connector for con-

tinuously measuring sensors" (optional)
- if necessary, further certificates

VEGASON 63 consists of the following components:
l Process fitting with transducer
l Housing with electronics, optionally available with plug connector
l Housing cover, optionally available with indicating and adjustment

module PLICSCOM
The components are available in different versions.

1

2

3

Fig. 1: VEGASON 63 with plastic housing
1 Housing cover with integrated PLICSCOM (optional)
2 Housing with electronics
3 Process fitting with transducer

Scope of delivery

Components
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3.2 Principle of operation
VEGASON 63 is an ultrasonic sensor for continuous level measure-
ment. It is suitable for liquids and solids in practically all industries.

The transducer of the ultrasonic sensor transmits short ultrasonic
pulses to the measured product. These pulses are reflected by
product surface and received back by the transducer as echoes. The
running time of the ultrasonic pulses from emission to reception is
proportional to the distance and hence the level. The determined level
is converted into an appropriate output signal and outputted as
measured value.

Two-wire electronics 4 … 20 mA/HART for power supply and
measured value transmission over the same cable.
The supply voltage range can differ depending on the instrument
version.
The data for power supply are specified in chapter "Technical data".
The background lighting of the indicating and adjustment module is
powered by the sensor. A certain level of operating voltage is required
for this. You can find the exact voltage specifications in chapter
"Technical data".
The optional heating requires its own operating voltage. You can find
details in the supplementary instructions manual "Heating for indicat-
ing and adjustment module".
This function is generally not available for approved instruments.

3.3 Operation
VEGASON 63 can be adjusted with different adjustment media:
l with indicating and adjustment module
l with the suitable VEGA DTM in conjunction with an adjustment

software according to the FDT/DTM standard, e.g. PACTware and
PC

l with manufacturer-specific adjustment programs AMS™ or PDM
l With a HART handheld
The entered parameters are generally saved in VEGASON 63,
optionally also in the indicating and adjustment module or in
PACTware.

3.4 Packaging, transport and storage
Your instrument was protected by packaging during transport. Its
capacity to handle normal loads during transport is assured by a test
according to DIN EN 24180.

Application area

Functional principle

Power supply

Packaging
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The packaging of standard instruments consists of environment-
friendly, recyclable cardboard. For special versions, PE foam or PE foil
is also used. Dispose of the packaging material via specialised
recycling companies.

Transport must be carried out under consideration of the notes on the
transport packaging. Nonobservance of these instructions can cause
damage to the device.

The delivery must be checked for completeness and possible transit
damage immediately at receipt. Ascertained transit damage or
concealed defects must be appropriately dealt with.

Up to the time of installation, the packages must be left closed and
stored according to the orientation and storage markings on the
outside.
Unless otherwise indicated, the packages must be stored only under
the following conditions:
l Not in the open
l Dry and dust free
l Not exposed to corrosive media
l Protected against solar radiation
l Avoiding mechanical shock and vibration
l Storage and transport temperature see chapter "Supplement -

Technical data - Ambient conditions"
l Relative humidity 20 … 85 %

Transport

Transport inspection

Storage

Storage and transport
temperature
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4 Mounting
4.1 General instructions
Make sure that all parts of the instrument coming in direct contact with
the process, especially the sensor element, process seal and process
fitting, are suitable for the existing process conditions, such as process
pressure, process temperature as well as the chemical properties of
the medium.
You can find the specifications in chapter "Technical data" or on the
type label.

Select an installation position you can easily reach for mounting and
connecting as well as later retrofitting of an indicating and adjustment
module. The housing can be rotated by 330° without the use of any
tools. You can also install the indicating and adjustment module in four
different positions (each displaced by 90°).

Use the recommended cables (see chapter "Connecting to power
supply") and tighten the cable gland.
You can give your instrument additional protection against moisture
penetration by leading the connection cable downward in front of the
cable entry. Rain and condensation water can thus drain off. This
applies mainly to outdoor mounting as well as installation in areas
where high humidity is expected (e.g. through cleaning processes) or
on cooled or heated vessels.

Fig. 2: Measures against moisture penetration

The reference plane for the measuring range is the lower edge of the
transducer.
Make sure that a minimum distance from the reference plane - the so-
called dead band, in which measurement is not possible - is
maintained. The exact value of the dead band is stated in chapter
"Technical data".

Suitability for process
conditions

Mounting position

Moisture

Measuring range
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1
2

Fig. 3: Minimum distance to the max. level
1 Dead band
2 Reference plane

Information:
If the medium reaches the transducer, buildup can form on it and
cause faulty measurements later on.

1 32

100%

0%

Fig. 4: Measuring range (operating range) and max. measuring distance
1 full
2 empty (max. measuring distance)
3 Measuring range

Gauge pressure in the vessel does not influence VEGASON 63. Low
pressure or vacuum does, however, damp the ultrasonic pulses. This
influences the measuring result, particularly if the level is very low.
With pressures under -0.2 bar (-20 kPa) you should use a different
measuring principle, e.g. radar or guided microwave.

Pressure/Vacuum
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4.2 Mounting instructions
When mounting VEGASON 63, keep a distance of at least 200 mm
(7.874 in) to the vessel wall. If the sensor is installed in the center of
dished or round vessel tops, multiple echoes can arise. These can,
however, be suppressed by an appropriate adjustment (see chapter
"Setup").
If you cannot keep this distance you should carry out a false echo
storage before setup. This applies mainly if buildup on the vessel wall
is expected. In this case, we recommend repeating a false echo
storage later with existing buildup.

1 2

> 200 mm

Fig. 5: Mounting on round vessel tops
1 Reference plane
2 Vessel center or symmetry axis

Mounting position

VEGASON 63 • 4 … 20 mA/HART two-wire 13

4 Mounting
28

77
7-E

N-
09

03
06

ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 1635 of 2338



In vessels with conical bottom it can be advantageous to mount the
sensor in the center of the vessel, as measurement is then possible
down to the lowest point of the vessel bottom.

Fig. 6: Vessel with conical bottom

Preferably the transducer should be mounted flush to the vessel top.
If the reflective properties of the medium are good, you can mount
VEGASON 63 on a socket piece. You will find recommended values
for socket heights in the following illustration. The socket end should
be smooth and burr-free, if possible also rounded. Carry out a false
echo storage.

Socket
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Fig. 7: Deviating socket dimensions

In liquids, align the sensor as vertical as possible to the product
surface to achieve optimum measuring results.

Fig. 8: Alignment in liquids

To optimally align the sensor to solid products, a swivelling holder
(mounting strap) can be implemented.

Sensor orientation
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Fig. 9: Orientation in solids

To reduce the min. distance to the medium, you can also mount
VEGASON 63 with a beam deflector. By doing this, it is possible to fill
the vessel nearly to maximum. Such an arrangement is suitable
primarily for open vessels such as e.g. overflow basins.

~200

~400x400

45
˚

Fig. 10: Beam deflector

The ultrasonic sensor should be installed at a location where no
installations cross the ultrasonic beam.
Vessel installations such as for example, ladders, limit switches,
heating spirals, struts etc. can cause false echoes that interfere with
the useful echo.Make sure when planning your measuring site that the
ultrasonic signals have a "clear view" to the measured product.
In case of existing vessel installations, a false echo storage should be
carried out during setup.

Vessel installations
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If large vessel installations such as struts or supports cause false
echoes, these can be attenuated through supplementary measures.
Small, inclined sheet metal or plastic baffles above the installations
scatter the ultrasonic signals and avoid direct false echoes.

α

α

α

α

α

α

Fig. 11: Cover smooth profiles with deflectors

If there are agitators in the vessel, a false echo storage should be
carried out with the agitators in motion. This ensures that the interfering
reflections from the agitators are saved with the blades in different
positions.

Fig. 12: Agitators

Do not mount the instruments in or above the filling stream. Make sure
that you detect the product surface, not the inflowing product.

Agitators

Inflowing medium
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Fig. 13: Inflowing liquid

Through the action of filling, stirring and other processes in the vessel,
dense foams which considerably damp the emitted signals may form
on the product surface.
If foams are causing measurement errors, the sensor should be used
in a standpipe or, alternatively, the more suitable guided radar sensors
(TDR) should be used.
Guided radar is unaffected by foam generation and is particularly
suitable for such applications.

If there are strong air currents in the vessel, e.g. due to strong winds in
outdoor installations or air turbulence, e.g. by cyclone extraction you
should mount VEGASON 63 in a standpipe or use a different
measuring principle, e.g. radar or guided radar (TDR).

By using a standpipe (surge or bypass tube), the influence of vessel
installations, foam generation and turbulence is excluded.
Standpipes must extend all the way down to the requested min. level,
as measurement is only possible within the tube.

Foam

Air turbulences

Standpipe measureme-
net
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max.

min.

1

Fig. 14: Standpipe in tank
1 Vent hole ø 5 … 10 mm
VEGASON 63 can be used from tube diameters of 100 mm.
Avoid large gaps and thick welding joints when connecting the tubes.
Generally carry out a false echo storage.
Measurement in a standpipe is not recommended for adhesive
products.
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5 Connect to power supply
5.1 Prepare the connection
Always keep in mind the following safety instructions:
l Connect only in the complete absence of line voltage
l If overvoltage surges are expected, overvoltage arresters should

be installed
Tip:
We recommend using VEGA overvoltage arresters B63-48 and
ÜSB 62-36G.X.

In hazardous areas you should take note of the appropriate
regulations, conformity and type approval certificates of the sensors
and power supply units.

Power supply and current signal are carried on the same two-wire
cable. The voltage supply range can differ depending on the
instrument version.
The data for power supply are specified in chapter "Technical data".
Provide a reliable separation between the supply circuit and the mains
circuits according to DIN VDE 0106 part 101. The VEGA power supply
units VEGATRENN 149A Ex, VEGASTAB 690 as well as all
VEGAMETs meet this requirement.
Keep in mind the following additional influences on the operating
voltage:
l Output voltage of the power supply unit can be lower under

nominal load (with a sensor current of 20.5mA or 22mA in case of
fault message)

l Influence of additional instruments in the circuit (see load values in
chapter "Technical data")

The instrument is connected with standard two-wire cable without
screen. If electromagnetic interference is expected which is above the
test values of EN 61326 for industrial areas, screened cable should be
used.
Use cable with roundcross-section.A cable outer diameter of 5… 9mm
(0.2 … 0.35 in) ensures the seal effect of the cable gland. If you are
using cable with a different diameter or cross-section, exchange the
seal or use a suitable cable gland.
We generally recommend the use of screened cable for HART
multidrop mode.

On the instrument with cable entry ½ NPT and plastic housing there is
a metallic ½" threaded insert moulded into the plastic housing.

Note safety instructions

Take note of
safety instruc-
tions for Ex ap-
plications
Select power supply

Selecting connection
cable

Cable gland ½ NPT
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Caution:
No grease should be used when screwing the NPT cable gland or
steel tube into the threaded insert. Standard grease can contain
additives that corrode the connection between threaded insert and
housing. This would influence the stability of the connection and the
tightness of the housing.

If screened cable is necessary, connect the cable screen on both ends
to ground potential. In the sensor, the screen must be connected
directly to the internal ground terminal. The ground terminal on the
outside of the housing must be connected to the potential equalisation
(low impedance).
If potential equalisation currents are expected, the connection on the
processing side must be made via a ceramic capacitor (e. g. 1 nF,
1500 V). The low frequency potential equalisation currents are thus
suppressed, but the protective effect against high frequency interfer-
ence signals remains.

Take note of the corresponding installation regulations for Ex
applications. In particular, make sure that no potential equalisation
currents flow over the cable screen. In case of grounding on both sides
this can be achieved by the use of a capacitor or a separate potential
equalisation.

5.2 Connection procedure
Proceed as follows:
1 Unscrew the housing cover
2 If an indicating and adjustment module is installed, remove it by

turning it slightly to the left.
3 Loosen compression nut of the cable entry
4 Remove approx. 10 cm (4 in) of the cable mantle, strip approx.

1 cm (0.4 in) insulation from the ends of the individual wires
5 Insert the cable through the cable gland into the sensor
6 Lift the opening levers of the terminals with a screwdriver (see

following illustration)

Cable screening and
grounding

Select connec-
tion cable for Ex
applications
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7 Insert the wire ends into the open terminals according to the wiring
plan

Fig. 15: Connection steps 6 and 7

8 Press down the opening levers of the terminals, you will hear the
terminal spring closing

9 Check the hold of the wires in the terminals by lightly pulling on
them

10 Connect the screen to the internal ground terminal, connect the
outer ground terminal with potential equalisation

11 Tighten the compression nut of the cable entry. The seal ring must
completely encircle the cable

12 Screw the housing cover on
The electrical connection is finished.
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5.3 Wiring plan, single chamber housing

5

5

5 5

1 2

4

3

Fig. 16: Material versions, single chamber housing
1 Plastic
2 Aluminium
3 Stainless steel, investment casting
4 Stainless steel, electro-polished
5 Filter element for air pressure compensation of all material versions. Blind

stopper with version IP 66/IP 68, 1 bar for Aluminium and stainless steel

I²C

Display

1 2 5 6 7 8

3

4

1

2

Fig. 17: Electronics and connection compartment, single chamber housing
1 Plug connector for VEGACONNECT (I²C interface)
2 Spring-loaded terminals for connection of the external indication VEGADIS

61
3 Ground terminal for connection of the cable screen
4 Spring-loaded terminals for voltage supply

Housing overview

Electronics and connec-
tion compartment
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I2C

Display

1

1 2 5 6 7 8

Fig. 18: Wiring plan, single chamber housing
1 Voltage supply/Signal output

5.4 Wiring plan, double chamber housing

1 2 3

4 5

Fig. 19: Double chamber housing
1 Housing cover, connection compartment
2 Blind stopper or plug M12 x 1 for VEGADIS 61 (optional)
3 Housing cover, electronics compartment
4 Filter element for air pressure compensation
5 Cable gland

Wiring plan

Housing overview
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1

3 2

Display

1 2 5 6 7 8

I²C

Fig. 20: Electronics compartment, double chamber housing
1 Plug connector for VEGACONNECT (I²C interface)
2 Internal connection cable to the connection compartment
3 Terminals for VEGADIS 61

3

1

2

Di
sp

lay

1 2 I²C

Fig. 21: Connection compartment, double chamber housing
1 Plug connector for VEGACONNECT (I²C interface)
2 Ground terminal for connection of the cable screen
3 Spring-loaded terminals for voltage supply

Electronics compart-
ment

Connection compart-
ment
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I2C

1

1 2

Fig. 22: Wiring plan, double chamber housing
1 Voltage supply/Signal output

5.5 Switch on phase
After connecting VEGASON 63 to power supply or after a voltage
recurrence, the instrument carries out a self-check for approx. 30
seconds:
l Internal check of the electronics
l Indication of the instrument type, the firmware as well as the

sensor TAGs (sensor designation)
l Output signal jumps briefly (approx. 10 seconds) to the set fault

current
Then the corresponding current is outputted to the cable (the value
corresponds to the actual level as well as the settings already carried
out, e.g. factory setting).

Wiring plan

Switch on phase
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6 Set up with the indicating and adjustment
module PLICSCOM

6.1 Short description
The indicating and adjustment module is used for measured value
display, adjustment and diagnosis. It can be mounted in the following
housing versions and instruments:
l All sensors of the plics® instrument family, in the single as well as

in the double chamber housing (optionally in the electronics or
connection compartment)

l External indicating and adjustment unit VEGADIS 61
From a hardware version …- 01 or higher of the indicating and
adjustment module resp. …- 03 or higher of the corresponding sensor
electronics, an integrated backlight can be switched on via the
adjustment menu. The hardware version is stated on the type label of
the indicating and adjustment module or the sensor electronics.

Note:
You can find detailed information on adjustment in the operating
instructions manual "Indicating and adjustment module".

6.2 Insert indicating and adjustment module
The indicating and adjustment module can be inserted into the sensor
and removed again at any time. It is not necessary to interrupt the
power supply.
Proceed as follows:
1 Unscrew the housing cover
2 Place the indicating and adjustment module in the desired position

on the electronics (you can choose any one of four different
positions - each displaced by 90°)

3 Press the indicating and adjustment module onto the electronics
and turn it to the right until it snaps in.

4 Screw housing cover with inspection window tightly back on
Removal is carried out in reverse order.
The indicating and adjustment module is powered by the sensor, an
additional connection is not necessary.

Function/Configuration

Mount/Dismount indicat-
ing and adjustment
module
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Fig. 23: Insert indicating and adjustment module

Note:
If you intend to retrofit the instrument with an indicating and adjustment
module for continuous measured value indication, a higher cover with
an inspection glass is required.
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6.3 Adjustment system

1.1

2

3

1

Fig. 24: Indicating and adjustment elements
1 LC display
2 Indication of the menu item number
3 Adjustment keys

l [OK] key:
- Move to the menu overview
- Confirm selected menu
- Edit parameter
- Save value

l [->] key to select:
- menu change
- list entry
- Select editing position

l [+] key:
- Change value of the parameter

l [ESC] key:
- interrupt input
- jump to the next higher menu

The sensor is adjusted via the four keys of the indicating and
adjustment module. The LC display indicates the individual menu
items. The functions of the individual keys are shown in the above
illustration. Approx. 10 minutes after the last pressing of a key, an
automatic reset to measured value indication is triggered. Any values
not confirmed with [OK] will not be saved.

Key functions

Adjustment system
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6.4 Setup procedure
After VEGASON 63 is connected to voltage supply or after voltage
recurrence, the instrument carries out a self-check for approx. 30
seconds. The following steps are carried out:
l Internal check of the electronics
l Indication of the instrument type, the firmware as well as the

sensor TAGs (sensor designation)
l Output signal jumps briefly (approx. 10 seconds) to the set fault

current
Then the actual measured value is displayed and the corresponding
current is transmitted to the cable.1)

In HART-Multidrop mode (several sensors on one input) the address
must be set before continuing with the parameter adjustment. You will
find a detailed description in the operating instructions manual
"Indicating and adjustment module" or in the online help of PACTware
or DTM.

HART mode

Standard
Address 0

As VEGASON 63 is a distance measuring instrument, the distance
from the sensor to the product surface is measured. To have the real
product level displayed, an allocation of the measured distance to the
percentage height must be made. To carry out this adjustment, the
distance is entered with full and empty vessel. If these values are not
known, an adjustment with the distance values, e.g. 10 % and 90 % is
also possible. Starting point for these distance specifications is always
the lower side of the flange, with all other versions the lower side of the
transducer.
The actual level is then calculated on the basis of these entered
values. At the same time, the operating range of the sensor is limited
from maximum range to the requested range.
The real product level during this adjustment is not important, because
the min./max. adjustment is always carried out without changing the
product level. These settings can be made ahead of time without the
instrument having to be installed.
In the main menu item "Basic adjustment", the individual submenu
items should be selected one after the other and provided with the
correct parameter values.
Start your parameter adjustment with the following menu items of the
basic adjustment:

1) The values correspond to the actual measured level as well as to the set-
tings already carried out, e.g. default setting.

Switch on phase

Address setting HART-
Multidrop

Parameter adjustment
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Proceed as follows:
1 Move from the measured value display to the main menu by

pushing [OK].
▶ Basic adjustment

Display
Diagnostics
Service
Info

2 Select the menu item "Basic adjustment" with [->] and confirm with
[OK]. Now the menu item "Min. adjustment" is displayed.

Min. adjustment
0.00 %
=
5.000 m(d)

4.000 m(d)

3 Prepare the% value for editing with [OK] and set the cursor to the
requested position with [->]. Set the requested percentage value
with [+] and save with [OK]. The cursor jumps now to the distance
value.

4 Enter the suitable distance value in m for the empty vessel (e.g.
distance from the sensor to the vessel bottom) corresponding to
the percentage value.

5 Save the settings with [OK] and move to "Max. adjustment" with [-
>].

Proceed as follows:

Max. adjustment
100.00 %
=
1.000 m(d)

2.000 m(d)

1 Prepare the% value for editing with [OK] and set the cursor to the
requested position with [->]. Set the requested percentage value
with [+] and save with [OK]. The cursor jumps now to the distance
value.

2 Enter the appropriate distance value in m (corresponding to the
percentage value) for the full vessel. Keep in mind that the max.
level must lie below the dead band.

3 Save the settings with [OK] and move to "Medium selection" with
[->].

Each product has different reflective properties. In addition, there are
various interfering factors which have to be taken into account:
agitated product surfaces and foam generation (with liquids); dust
generation, material cones and echoes from the vessel wall (with
solids). To adapt the sensor to these different conditions, you should
first select "Liquid" or "Solid".

Carrying out min. ad-
justment

Carrying out max. ad-
justment

Medium selection
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Medium

Liquid

With solids, you can also choose between "Powder/Dust", "Granular/
Pellets" or "Ballast/Pebbels".
Through this additional selection, the sensor is adapted perfectly to the
product and measurement reliability, particularly in products with bad
reflective properties, is considerably increased.
Enter the requested parameter via the appropriate keys, save your
settings and jump to the next menu item with the [->] key.

Apart from the medium, the vessel shape can also influence the
measurement. To adapt the sensor to these measuring conditions, this
menu item offers different options depending on whether liquid or solid
is selected. With "Liquids" these are "Storage tank", "Stilling tube",
"Open vessel" or "Stirred vessel", with "Solid", "Silo" or "Bunker".

Vessel form

Storage tank

Enter the requested parameter via the appropriate keys, save your
settings and jump to the next menu item with the [->] key.

To suppress fluctuations in the measured value display, e. g. caused
by an agitated product surface, a damping can be set. This time can
be between 0 and 999 seconds. Keep in mind that the reaction time of
the entire measurement will then be longer and the sensor will react to
measured value changes with a delay. In general, a period of a few
seconds is sufficient to smooth the measured value display.

Damping

0 s

Enter the requested parameter via the appropriate keys, save your
settings and jump to the next menu item with the [->] key.

A linearization is necessary for all vessels in which the vessel volume
does not increase linearly with the level - e. g. with a cylindrical or
spherical tank - and the indication or output of the volume is required.
Corresponding linearization curves are preprogrammed for these
vessels. They represent the correlation between the level percentage

Vessel form

Damping

Linearisation curve
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and vessel volume. By activating the appropriate curve, the volume
percentage of the vessel is displayed correctly. If the volume should
not be displayed in percent but e.g. in l or kg, a scaling can be also set
in the menu item "Display".

Linearisation curve

linear

Enter the requested parameter via the appropriate keys, save your
settings and jump to the next menu item with the [->] key.

In this menu item you can enter an unambiguous designation for the
sensor, e.g. the measurement loop name or the tank or product
designation. In digital systems and in the documentation of larger
plants, a singular designation should be entered for exact identification
of individual measuring sites.

Sensor-TAG

Sensor

With this menu item, the Basic adjustment is finished and you can now
jump to the main menu with the [ESC] key.

High sockets or vessel installations, such as e. g. struts or agitators as
well as buildup and weld joints on the vessel walls cause interfering
reflections which can impair the measurement. A false echo storage
detects and marks these false echoes, so that they are no longer taken
into account for the level measurement. A false echo memory should
be created with low level so that all potential interfering reflections will
be detected.

Gating out of false signals

Change now?

Proceed as follows:
1 Move from the measured value display to the main menu by

pushing [OK].
2 Select the menu item "Service" with [->] and confirm with [OK].

Now the menu item "False signal suppression" is displayed.
3 Confirm "False signal suppression - Change now" with [OK] and

select in the below menu "Create new". Enter the actual distance
from the sensor to the product surface. All false signals in this area
are detected by the sensor and saved after confirming with [OK].

Sensor-TAG

Gating out of false sig-
nals
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Note:
Check the distance to the product surface, because if an incorrect (too
large) value is entered, the existing level will be saved as false signal.
The filling level would then no longer be detectable in this area.

The menu item "Extended setting" offers the possibility to optimise
VEGASON 63 for applications in which the level changes very quickly.
For this reason, select the function "Quick level change > 1 m/min.".

Extended setting

quick level change > 1 m/min.

Note:
Since with the function "Quick level change > 1 m/min." the generation
of an average value of the signal processing is considerably reduced,
false reflections by agitators or vessel installations can cause
measured value fluctuations. A false echo memory is thus recom-
mended.

This function enables reading out parameter adjustment data as well
as writing parameter adjustment data into the sensor via the indicating
and adjustment module. A description of the function is available in the
operating instructions manual "Indicating and adjustment module".
The following data are read out or written with this function:
l Measured value presentation
l Adjustment
l Medium
l Vessel form
l Damping
l Linearisation curve
l Sensor-TAG
l Displayed value
l Display unit
l Scaling
l Current output
l Unit of measurement
l Language
The following safety-relevant data are not read out or written:
l HART mode
l PIN

Copy sensor data

Copy sensor data?

Extended setting/Quick
level change

Copy sensor data
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Basic adjustment
If the function "Reset" is carried out, the sensor resets the values of the
following menu items to the reset values (see chart):2)

Function Reset value
Sensor address 126
Max. adjustment 0 m(d)
Min. adjustment Meas. range end in m(d)3)
Medium Liquid
Vessel form not known
Damping 0 s
Linearisation linear
Sensor-TAG Sensor
Displayed value Distance
Current output - characteristics 4 … 20 mA
Current output - max. current 20 mA
Current output - min. current 4 mA
Current output - failure < 3.6 mA
Unit of measurement m(d)

The values of the following menu items are not reset to the reset
values (see chart) with "Reset":
Function Reset value
Lighting no reset
Language no reset
HART mode no reset

Factory setting
Like basic adjustment, furthermore special parameters are reset to
default values.4)
Pointer
The min. and max. distance and temperature values are reset to the
actual value.

Additional adjustment and diagnosis options such as e.g. scaling,
simulation or trend curve presentation are shown in the following menu
schematic. You will find a detailed description of these menu items in
the operating instructions manual "Indicating and adjustment module".

2) Sensor-specific basic adjustment.
3) Depending on the sensor type, see chapter "Technical data".
4) Special parameters are parameters which are set customer-specifically on

the service level with the adjustment software PACTware.

Reset

Optional settings
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6.5 Menu plan ultrasonic sensor
Information:
Depending on the version and application, the highlighted menu
windows are not always available.

Basic adjustment
1▶ Basic adjustment

Display
Diagnostics
Service
Info

1.1Min. adjustment
0.00 %
=
4.000 m(d)

3.000 m(d)

1.2Max. adjustment
100.00 %
=
1.000 m(d)

2.000 m(d)

1.3Medium
Liquid

1.4Vessel form

Storage tank

1.5Damping

0 s

1.6Linearisation curve

linear

1.7Sensor-TAG

Sensor

Display
2Basic adjustment

▶ Display
Diagnostics
Service
Info

2.1Displayed value

Scaled

2.2Display unit

Volume
m³

2.3Scaling

0 % = 0.0 m³
100 % = 100.0 m³

2.4Lighting

Switched off ▼

Diagnostics
3Basic adjustment

Display
▶ Diagnostics

Service
Info
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3.1Pointer
Distance min.: 0.234 m(d)
Distance max.: 5.385 m(d)
T-min.: 16.5 °C
T-min.: 37.5 °C

3.2Meas. reliability
36 dB

Sensor status
OK

3.3Curve selection

Echo curve

3.4Echo curve

Presentation of the echo
curve

Service
4Basic adjustment

Display
Diagnostics

▶ Service
Info

4.1Gating out of false signals

Change now?

4.2Extended setting

None ▼
4.3Current output

Output mode: 4-20 mA ▼
Fail.mode: < 3.6 mA ▼
Min. current: 3.8 mA ▼

4.4Simulation

Start simulation?

4.5Reset

Select reset?

4.6Unit of measurement

m(d) ▼
select?

4.7Language

Deutsch▼
4.8SIL

Not activated▼

4.9HART mode

Standard
Address 0

4.10Copy sensor data

Copy sensor data?

4.11PIN

Enable?

Info
5Basic adjustment

Display
Diagnostics
Service

▶ Info

5.1Sensor type

Serial number
12345678

5.2Date of manufacture
21. January 2009
Software version
3.50

5.3Last change using PC

21. January 2009

5.4Sensor characteristics

Display now?
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6.6 Saving the parameter adjustment data
It is recommended noting the adjusted data, e.g. in this operating
instructions manual and archive them afterwards. They are hence
available for multiple use or service purposes.
If VEGASON 63 is equipped with an indicating and adjustment
module, the most important data can be read out of the sensor into
indicating and adjustment module. The procedure is described in the
operating instructions manual "Indicating and adjustment module" in
the menu item "Copy sensor data". The data remain there permanently
even if the sensor power supply fails.
If it is necessary to exchange the sensor, the indicating and adjustment
module is inserted into the replacement instrument and the data are
written into the sensor under the menu item "Copy sensor data".
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7 Setup with PACTware and other adjustment
programs

7.1 Connect the PC via VEGACONNECT

3

1

2

Fig. 25: Connection of the PC via VEGACONNECT directly to the sensor
1 USB cable to the PC
2 VEGACONNECT
3 Sensor

1 2

3

4

OPEN

TWIST

USB

LOCK

Fig. 26: Connection via I²C connection cable
1 I²C bus (com.) interface on the sensor
2 I²C connection cable of VEGACONNECT
3 VEGACONNECT
4 USB cable to the PC

Internal connection via
I²C interface

External connection via
I²C interface
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Necessary components:
l VEGASON 63
l PC with PACTware and suitable VEGA DTM
l VEGACONNECT
l Power supply unit or processing system

1

2 4

3 OPEN

TW
IS

T

US
B

LOCK

Fig. 27: Connecting the PC via HART to the signal cable
1 VEGASON 63
2 HART resistance 250 Ω (optional depending on processing)
3 Connection cable with 2 mm pins and terminals
4 Processing system/PLC/Voltage supply

Necessary components:
l VEGASON 63
l PC with PACTware and suitable VEGA DTM
l VEGACONNECT
l HART resistor approx. 250 Ω
l Power supply unit or processing system
Note:
With power supply units with integrated HART resistance (internal
resistance approx. 250 Ω), an additional external resistance is not
necessary. This applies, e. g. to the VEGA instruments VEGATRENN
149A, VEGADIS 371, VEGAMET 381. Common Ex separators are
also usually equipped with a sufficient current limitation resistance. In
such cases, VEGACONNECT 4 can be connected parallel to the
4 … 20 mA cable.

7.2 Parameter adjustment with PACTware
Further setup steps are described in the operating instructions manual
"DTM Collection/PACTware" attached to each CD and which can also
be downloaded from our homepage. A detailed description is available
in the online help of PACTware and the VEGA DTMs.

Connection via HART
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Note:
Keep in mind that for setup of VEGASON 63, DTM-Collection in the
actual version must be used.
All currently available VEGA DTMs are provided in the DTM Collection
on CD and can be obtained from the responsible VEGA agency for a
token fee. This CD includes also the up-to-date PACTware version.
The basic version of this DTM Collection incl. PACTware is also
available as a free-of-charge download from the Internet.

Go via www.vega.com and "Downloads" to the item "Software".

7.3 Parameter adjustment with AMS™ and PDM
For VEGA sensors, instrument descriptions for the adjustment
programs AMS™ and PDM are available as DD or EDD. The
instrument descriptions are already implemented in the current
versions of AMS™ and PDM. For older versions of AMS™ and PDM,
a free-of-charge download is available via Internet.
Go via www.vega.com and "Downloads" to the item "Software".

7.4 Saving the parameter adjustment data
It is recommended to document or save the parameter adjustment
data. They are hence available for multiple use or service purposes.
The VEGA DTM Collection and PACTware in the licensed, profes-
sional version provide suitable tools for systematic project documen-
tation and storage.
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8 Maintenance and fault rectification
8.1 Maintenance
When used in the correct way, no special maintenance is required in
normal operation.

8.2 Remove interferences
The operator of the system is responsible for taken suitable measures
to remove interferences.

A maximum of reliability is ensured. Nevertheless, faults can occur
during operation. These may be caused by the following, e.g.:
l Sensor
l Process
l Power supply
l Signal processing
The first measures to be taken are to check the output signals as well
as to evaluate the error messages via the indicating and adjustment
module. The procedure is described below. Further comprehensive
diagnostics can be carried out on a PC with the software PACTware
and the suitable DTM. In many cases, the causes can be determined
this way and faults rectified.

However, should these measures not be successful, call the VEGA
service hotline in urgent cases under the phone no. +49 1805 858550.
The hotline is available to you 7 days a week round-the-clock. Since
we offer this service world-wide, the support is only available in the
English language. The service is free of charge, only the standard
telephone costs will be charged.

Connect a handheld multimeter in the suitable measuring range
according to the wiring plan.
? 4 … 20 mA signal not stable

l Level fluctuations
à Set damping via the indicating and adjustment module

? 4 … 20 mA signal missing
l Wrong connection
à Check connection according to chapter "Connection steps"

and if necessary, correct according to chapter "Wiring plan"
l No power supply
à Check cables for breaks; repair if necessary
l Operating voltage too low or load resistance too high
à Check, adapt if necessary

Reaction when malfunc-
tions occur

Causes of malfunction

Fault rectification

24 hour service hotline

Checking the 4 … 20 mA
signal
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? Current signal greater than 22 mA or less than 3.6 mA
l Electronics module defective
à Exchange instrument or return instrument for repair

In Ex applications, the regulations for the wiring of intrinsically safe
circuits must be observed.

? E013
l no measured value available
à sensor in boot phase
à Sensor does not find an echo, e.g. due to faulty installation or

wrong parameter adjustment

? E017
l Adjustment span too small
à Carry out a fresh adjustment and increase the distance

between min. and max. adjustment

? E036
l no operable sensor software
à Carry out a software update or send the instrument for repair

? E041
l Hardware error, electronics defective
à Exchange instrument or return instrument for repair

Depending on the failure reason and measures taken, the steps
described in chapter "Set up" must be carried out again, if necessary.

8.3 Exchanging the electronics module
If the electronics module is defective, it can be replaced by the user.

In Ex applications only one instrument and one electronics module with
respective Ex approval may be used.

If there is no electronics module available on site, one can be ordered
from the VEGA agency serving you.

The new electronics module must be loaded with the settings of the
sensor. These are the options:
l At the factory by VEGA
l Or on site by the user
In both cases, the sensor serial number is needed. The serial numbers
are stated on the type label of the instrument, inside the housing or on
the delivery note.

Fault messages via the
indicating/adjustment
module

Reaction after fault rec-
tification

Sensor serial number
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Information:
When loading on site, first of all the order data must be downloaded
from the Internet (see operating instructions manual "Oscillator").

The electronics modules are adapted to the respective sensor and
distinguish also in the signal output or power supply.

8.4 Software update
The following components are required to update the sensor software:
l Sensor
l Power supply
l VEGACONNECT
l PC with PACTware
l Current sensor software as file
At "www.vega.com/downloads" go to "Software". Select under "plics
instruments and sensors" the suitable instrument series. Load the zip
file via the right mouse key with "Save target as" e.g. on the desktop of
your PC. Extract all files available in the zip file, e.g. to the desktop.

Connect the sensor to power supply and provide connection from PC
to the instrument via VEGACONNECT. Start PACTware and provide
connection to the sensor, e.g. via the VEGA project assistant. Close
the parameter window of the sensor, as far as open.

Go in the PACTware menu bar to "Instrument data", "Additional
functions" and "Update instrument software".
PACTware checks now the actual hardware and software version of
the sensor and displays the data. This procedure lasts approx. 60 s.
Push the button " Update software" and select the previously
extracted hex file. Then the software update can be started. Further
files are installed automatically. Depending on the sensor, this
procedure lasts approximately 1 h.

8.5 Instrument repair
If a repair is necessary, please proceed as follows:
You can download a return form (23 KB) from our Internet homepage
www.vega.com under: "Downloads - Forms and certificates - Repair
form".
By doing this you help us carry out the repair quickly and without
having to call back for needed information.
l Print and fill out one form per instrument
l Clean the instrument and pack it damage-proof
l Attach the completed form and, if need be, also a safety data

sheet outside on the packaging

Assignment

Load sensor software to
PC

Prepare update

Load software into sen-
sor
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l Please ask the agency serving you for the address of your return
shipment. You can find the respective agency on our website
www.vega.com under: "Company - VEGA worldwide"
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9 Dismounting
9.1 Dismounting steps
Warning:
Before dismounting, be aware of dangerous process conditions such
as e.g. pressure in the vessel, high temperatures, corrosive or toxic
products etc.

Take note of chapters "Mounting" and "Connecting to power supply"
and carry out the listed steps in reverse order.

9.2 Disposal
The instrument consists of materials which can be recycled by
specialised recycling companies. We use recyclable materials and
have designed the electronics to be easily separable.
WEEE directive 2002/96/EG
This instrument is not subject to the WEEE directive 2002/96/EG and
the respective national laws. Pass the instrument directly on to a
specialised recycling company and do not use the municipal collecting
points. These may be used only for privately used products according
to the WEEE directive.
Correct disposal avoids negative effects to persons and environment
and ensures recycling of useful raw materials.
Materials: see chapter "Technical data"
If you have no possibility to dispose of the old instrument
professionally, please contact us concerning return and disposal.
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10 Supplement
10.1 Technical data
General data
Materials, wetted parts
- Process fitting UP
- Transducer diaphragm 316Ti
- Seal transducer diaphragm/process fit-

ting
EPDM

Materials, non-wetted parts
- Mounting strap 1.4301
- Compression flange PPH, 316L
- Housing Plastic PBT (polyester), Alu die-casting powder-

coated, 316L
- Seal between housing and housing

cover
NBR (stainless steel housing), silicone (Alu/plastic
housing)

- Inspection window in housing cover Polycarbonate
- Ground terminal 316Ti/316L
Weight 2.7 … 5.7 kg (6 … 12.6 lbs), depending on the

process fitting and housing

Output variable
Output signal 4 … 20 mA/HART
HART output values
- HART value (Primary Value) Distance to the level
- HART value (Secondary Value) Temperature
- HART value (3rd Value) Distance to the level - scaled
Signal resolution 1.6 µA
Failure signal current output (adjustable) mA-value unchanged 20.5 mA, 22 mA, < 3.6 mA
Current limitation 22 mA
Load see load diagram under Power supply
Damping (63 % of the input variable) 0 … 999 s, adjustable
Fulfilled NAMUR recommendations NE 43

Input variable
Measured value distance between lower edge of the transducer and

product surface
Measuring range
- Liquids up to 15 m (49.21 ft)
- Bulk solids up to 7 m (22.97 ft)
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Dead band 0.6 m (1.969 ft)

Reference conditions to measuring accuracy (similar to DIN EN 60770-1)
Reference conditions according to DIN EN 61298-1
- Temperature +18 … +30 °C (+64 … +86 °F)
- Relative humidity 45 … 75 %
- Air pressure 860… 1060mbar/86… 106 kPa (12.5… 15.4 psig)
Other reference conditions
- Reflector ideal reflector, e.g.metal plate 2 x 2m (6.56 x 6.56 ft)
- False reflections Biggest false echo, 20 dB smaller than the useful

echo

Measuring characteristics
Ultrasonic frequency 35 kHz
Interval > 2 s (dependent on the parameter adjustment)
Beam angle at 3 dB 6°
Response time5) > 3 s (dependent on the parameter adjustment)

Measuring accuracy
Resolution, general > 1 mm (0.039 in)
Deviation6) see diagram

5) Time to output the correct level (with max. 10 % deviation) after a sudden
level change.

6) Incl. non-linearity, hysteresis and non-repeatability.
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15 m 
(49.213 ft)

8 m 
(26.247 ft)

6 m 
(19.685 ft)

12 m
 (39.37 ft)

10 m 
(32.808 ft)

3 m (9.843 ft)

10 mm (0.394 in)

20 mm (0.787 in)

30 mm (1.181 in)

6 mm (0.236 in)

-6 mm (-0.236 in)
-10 mm (-0.394 in)

-20 mm (-0.787 in)

-30 mm (-1.181 in)

Fig. 28: Deviation VEGASON 63

Influence of the ambient temperature to the sensor electronics7)

Average temperature coefficient of the zero
signal (temperature error)

0.06 %/10 K

Ambient conditions
Ambient, storage and transport temperature -40 … +80 °C (-40 … +176 °F)

Process conditions
Process pressure
- with compression flange -20 … 100 kPa/-0.2 … 1 bar (-2.9 … 14.5 psi)
- with mounting strap 0 kPa, since no seal possibility
Process temperature (transducer temper-
ature)

-40 … +80 °C (-40 … +176 °F)

Vibration resistance mechanical vibrations with 4 g and 5 … 100 Hz8)

7) Relating to the nominal measuring range.
8) Tested according to the regulations of German Lloyd, GL directive 2.
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Electromechanical data - version IP 66/IP 67 and IP 66/IP 68; 0.2 bar
Cable entry/plug9)
- Single chamber housing l 1 x cable glandM20 x 1.5 (cable: ø 5 … 9 mm),

1 x blind stopper M20 x 1.5
or:
l 1 x closing cap M20 x 1.5; 1 x blind stopper

M20 x 1.5
or:
l 1 x closing cap ½ NPT, 1 x blind plug ½ NPT
or:
l 1 x plug (depending on the version), 1 x blind

stopper M20 x 1.5
- Double chamber housing l 1 x cable entry M20 x 1.5 (cable: ø 5 … 9 mm),

1 x blind stopper M20 x 1.5; 1 x blind stopper
M16 x 1.5 or optionally available with 1 x plug
M12 x 1 for VEGADIS 61

or:
l 1 x closing cap ½ NPT, 1 x blind stopper

½ NPT, 1 x blind stopper M16 x 1.5 or
optionally 1 x plug M12 x 1 for VEGADIS 61

or:
l 1 x plug (depending on the version), 1 x blind

stopper M20 x 1.5; 1 x blind stopper M16 x 1.5
or optionally available with 1 x plug M12 x 1 for
VEGADIS 61

Spring-loaded terminals for wire cross-sec-
tion

> 2.5 mm² (AWG 14)

Indicating and adjustment module
Voltage supply and data transmission through the sensor
Indication LC display in dot matrix
Adjustment elements 4 keys
Protection
- unassembled IP 20
- mounted into the sensor without cover IP 40
Materials
- Housing ABS
- Inspection window Polyester foil

9) Depending on the version M12 x 1, according to DIN 43650, Harting, 7/
8" FF.
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Power supply
Operating voltage 14 … 36 V DC
Operating voltage with lighted indicating and
adjustment module10)

20 … 36 V DC

Permissible residual ripple
- < 100 Hz Uss < 1 V
- 100 Hz … 10 kHz Uss < 10 mV
Load see diagram

1000

750

500

250

14 1816 20 22 24 26 28 30 32 34 36

Ω

V

4

1 2

3

Fig. 29: Voltage diagram
1 HART load
2 meaningless
3 Voltage limit
4 Operating voltage

Electrical protective measures
Protection, depending on housing version
- Plastic housing IP 66/IP 67
- Aluminium housing, stainless steel

housing - investment casting, stainless
steel housing - electro-polished

IP 66/IP 68 (0.2 bar)11)

Overvoltage category III
Protection class II

Functional safety (SIL)
Functional safety is already activated on instruments with SIL qualification ex factory. On
instruments without SIL qualification ex factory, the functional safety must be activated by the user
via the indicating and adjustment module or via PACTware for applications according to SIL.

10) For instruments with national approvals such as e.g. according to CSA, only
available at a later date.

11) A suitable cable is the prerequisite for maintaining the protection class.
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Functional safety according to IEC 61508-4
- Single channel architecture (1oo1D) up to SIL2
- double channel diversitary redundant

architecture (1oo2D)
up to SIL3

You can find detailed information in the supplied Safety Manual of the instrument series or under
"www.vega.com", "Downloads", "Approvals".

Approvals
Depending on the version, instruments with approvals can have different technical data.
For these instruments, the corresponding approval documents have to be taken into account.
These are part of the delivery or can be downloaded under www.vega.com via "VEGA Tools" and
"serial number search" as well as via "Downloads" and "Approvals".
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10.2 Dimensions

Housing in protection IP 66/IP 68 (0.2 bar)

~ 69 mm
(2.72") ø 77 mm

(3.03")
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2 
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m
 (4

 13
/ 3

2"
)

M20x1,5/
½ NPT

~ 69 mm
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(3.03")
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7 
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m
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1"
)
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(3.31")
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M16x1,5
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~ 116 mm (4.57")
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~ 59 mm
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(3.15")
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.4

1"
)
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1

5

3

6

2

4

Fig. 30: Housing versions in protection IP 66/IP 68 (0.2 bar) - with integrated indicating and adjustment module the
housing is 9 mm/0.35 in higher
1 Plastic housing
2 Aluminium housing
3 Aluminium double chamber housing
4 Stainless steel housing, electropolished
5 Stainless steel housing - precision casting
6 Stainless steel double chamber housing - precision casting
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VEGASON 63

3 4

L

19
5m

m
 (7

 43
/ 6

4"
)

ø 148mm (5 53/64")

130mm (5 1/8")

ø 158mm (6 7/32")

118mm (4 41/64")

M8x12

1

2 DN100/ANSI4"

Fig. 31: VEGASON 63, dimension L with Alu housing = 108 mm (4.252"), dimension L with plastic and stainless
steel housing = 114.5 mm (4.508")
1 Mounting strap
2 Compression flange
3 Dead zone: 0.6 m (1.969 ft)
4 Measuring range: with liquids up to 15 m (49.21 ft), with solids up to 7 m (22.97 ft)
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10.3 Industrial property rights
VEGA product lines are global protected by industrial property rights.

Further information see http://www.vega.com.

Only in U.S.A.: Further information see patent label at the sensor

housing.

VEGA Produktfamilien sind weltweit geschützt durch gewerbliche

Schutzrechte.

Nähere Informationen unter http://www.vega.com.

Les lignes de produits VEGA sont globalement protégées par des

droits de propriété intellectuelle. Pour plus d'informations, on pourra

se référer au site http://www.vega.com.

VEGA lineas de productos están protegidas por los derechos en el

campo de la propiedad industrial. Para mayor información revise la

pagina web http://www.vega.com.

Линии продукции фирмы ВЕГА защищаются по всему миру

правами на интеллектуальную собственность. Дальнейшую

информацию смотрите на сайте http://www.vega.com.

VEGA系列产品在全球享有知识产权保护。

进一步信息请参见网站<http://www.vega.com>。

10.4 Trademark
All brands used as well as trade and company names are property of
their lawful proprietor/originator.
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VEGA Grieshaber KG
Am Hohenstein 113
77761 Schiltach
Germany
Phone +49 7836 50-0
Fax +49 7836 50-201
E-mail: info@de.vega.com
www.vega.com

Printing date:

ISO 9001

All statements concerning scope of delivery, application,
practical use and operating conditions of the sensors and
processing systems correspond to the information avail-

able at the time of printing.

© VEGA Grieshaber KG, Schiltach/Germany 2009

Subject to change without prior notice 28777-EN-090306
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Operating Instructions
VEGAWELL 52
4 … 20 mA/HART Pt 100

Process pressure/
Hydrostatic

p
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Supplementary documents appropriate to the ordered version
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documents are:
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1 About this document
1.1 Function
This operating instructions manual provides all the information
you need for mounting, connection and setup as well as
important instructions for maintenance and fault rectification.
Please read this information before putting the instrument into
operation and keep this manual accessible in the immediate
vicinity of the device.

1.2 Target group
This operating instructions manual is directed to trained
personnel. The contents of this manual should be made
available to these personnel and put into practice by them.

1.3 Symbolism used
Information, tip, note
This symbol indicates helpful additional information.

Caution: If this warning is ignored, faults or malfunc-
tions can result.
Warning: If this warning is ignored, injury to persons and/or
serious damage to the instrument can result.
Danger: If this warning is ignored, serious injury to persons
and/or destruction of the instrument can result.

Ex applications
This symbol indicates special instructions for Ex applications.

l List
The dot set in front indicates a list with no implied sequence.

à Action
This arrow indicates a single action.

1 Sequence
Numbers set in front indicate successive steps in a procedure.
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2 For your safety
2.1 Authorised personnel
All operations described in this operating instructions manual
must be carried out only by trained specialist personnel
authorised by the plant operator.
During work on and with the device the required personal
protection equipment must always be worn.

2.2 Appropriate use
VEGAWELL 52 is a suspension pressure transmitter for level
and gauge measurement.
You can find detailed information on the application range in
chapter "Product description".
Operational reliability is ensured only if the instrument is
properly used according to the specifications in the operating
instructions manual as well as possible supplementary
instructions.
For safety and warranty reasons, any invasive work on the
device beyond that described in the operating instructions
manual may be carried out only by personnel authorised by the
manufacturer. Arbitrary conversions or modifications are
explicitly forbidden.

2.3 Warning about misuse
Inappropriate or incorrect use of the instrument can give rise to
application-specific hazards, e.g. vessel overfill or damage to
system components through incorrect mounting or adjustment.

2.4 General safety instructions
This is a high-tech instrument requiring the strict observance of
standard regulations and guidelines. The user must take note
of the safety instructions in this operating instructions manual,
the country-specific installation standards as well as all
prevailing safety regulations and accident prevention rules.
The instrument must only be operated in a technically flawless
and reliable condition. The operator is responsible for trouble-
free operation of the instrument.

VEGAWELL 52 • 4 … 20 mA/HART Pt 5
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During the entire duration of use, the user is obliged to
determine the compliance of the required occupational safety
measures with the current valid rules and regulations and also
take note of new regulations.

2.5 Safety approval markings and safety tips
The safety approval markings and safety tips on the device
must be observed.

2.6 CE conformity
The protection goals of the EMC Directive 2004/108/EC (EMC)
and the Low Voltage Directive 2006/95/EC (LVD) are fulfilled.
Conformity has been judged according to the following
standards:
EMC: EN 61326-1: 2006
(electrical instruments for control technology and laboratory
use - EMC requirements)
l Emission: Class B
l Susceptibility: Industrial areas
LVD: EN 61010-1: 2001
(safety regulations for electrical measurement, control and
laboratory instruments - part 1: General requirements)

2.7 Fulfilling of NAMUR recommendations
With respect to compatibility, the NAMUR recommendation
NE 53 is fulfilled. This applies also to the corresponding
indicating and adjustment components. VEGA instruments are
generally upward and downward compatible.
l Sensor software for DTM VEGAWELL 52 HART
l DTM VEGAWELL 52 for adjustment software PACTware
The parameter adjustment of the basic sensor functions is
independent of the software version. The range of available
functions depends on the respective software version of the
individual components.
The software version of the instrument can be read out via
PACTware.
You can view all software histories on our website www.vega.
com.Make use of this advantage and get registered for update
information via e-mail.
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2.8 Safety instructions for Ex areas
Please note the Ex-specific safety information for installation
and operation in Ex areas. These safety instructions are part of
the operating instructions manual and come with the Ex-
approved instruments.

2.9 Environmental instructions
Protection of the environment is one of our most important
duties. That is why we have introduced an environment
management system with the goal of continuously improving
company environmental protection. The environment man-
agement system is certified according to DIN EN ISO 14001.
Please help us fulfil this obligation by observing the environ-
mental instructions in this manual:
l Chapter "Packaging, transport and storage"
l Chapter "Disposal"

VEGAWELL 52 • 4 … 20 mA/HART Pt 7
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3 Product description
3.1 Configuration
The scope of delivery encompasses:
l VEGAWELL 52 pressure transmitter with suspension cable
l optionally available with straining clamp, screwed con-

nection or housing with cable locking
l Documentation

- this operating instructions manual
- test certificate
- Ex-specific "Safety instructions" (with Ex-versions)
- if necessary, further certificates

VEGAWELL 52 with suspension cable consists of the following
components:
l Transmitter
l Suspension cable
l Optionally fixing element or housing with threaded fitting
The components are available in different versions.

Scope of delivery

Components
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3

2

1

Fig. 1: Example of a VEGAWELL 52 with transmitter 22 mm and unassembled
threaded fitting
1 Transmitter
2 Suspension cable
3 Threaded fitting
The type label contains the most important data for identi-
fication and use of the instrument:
l Article number
l Serial number
l Technical data
l Article numbers documentation
The serial number allows you to access the delivery data of the
instrument via "www.vega.com", "VEGA Tools" and "serial
number search". You can also find the serial number on the
type label on the suspension cable or on the housing.

Type label
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3.2 Principle of operation
VEGAWELL 52 is used for level and gauge measurement in
wells, basins and atmospherically open vessels particularly in
the water/waste water industry as well as in the shipbuilding
industry.1)

The actual sensor element is the CERTEC® measuring cell
with rugged ceramic diaphragm. The hydrostatic pressure
causes a capacitance change in the measuring cell via the
ceramic diaphragm. This change is converted into an
appropriate output signal.
The CERTEC® measuring cell is also equipped with a
temperature sensor Pt 100 in four-wire technology. The
resistance value is accessed via the wires of the suspension
cable. The power supply or the processing is carried out via a
temperature transducer, e.g. in the VEGABOX 02.
Two-wire electronics 4 … 20 mA/HART for power supply and
measured value transmission over the same cable.
The supply voltage range can differ depending on the
instrument version.
Data for power supply is specified in chapter "Technical data".

3.3 Operation
VEGAWELL 52 - 4 … 20 mA/HART can be adjusted with
different adjustment media:
l an adjustment software according to FDT/DTM standard,

e.g. PACTware and PC
l With a HART handheld
The type of adjustment and the adjustment options depend on
the selected adjustment component. The entered parameters
are generally saved in the respective sensor, when adjusting
with PACTware™ and PC optionally also in the PC.

3.4 Packaging, transport and storage
Your instrument was protected by packaging during transport.
Its capacity to handle normal loads during transport is assured
by a test according to DIN EN 24180.

1) For use in closed vessels under vacuum, VEGAWELL 72 is available with
absolute pressure measuring ranges.

Area of application

Functional principle

Voltage supply

Packaging
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The packaging of standard instruments consists of environ-
ment-friendly, recyclable cardboard. For special versions, PE
foam or PE foil is also used. Dispose of the packaging material
via specialised recycling companies.
Transport must be carried out under consideration of the notes
on the transport packaging. Nonobservance of these instruc-
tions can cause damage to the device.
The delivery must be checked for completeness and possible
transit damage immediately at receipt. Ascertained transit
damage or concealed defects must be appropriately dealt
with.

Up to the time of installation, the packages must be left closed
and stored according to the orientation and storage markings
on the outside.
Unless otherwise indicated, the packages must be stored only
under the following conditions:
l Not in the open
l Dry and dust free
l Not exposed to corrosive media
l Protected against solar radiation
l Avoiding mechanical shock and vibration
l Storage and transport temperature see "Supplement -

Technical data - Ambient conditions"
l Relative humidity 20 … 85 %

Transport

Transport inspection

Storage

Storage and transport
temperature
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4 Mounting
4.1 General instructions
Make sure that all parts of the instrument in contact with the
measured product, especially the sensor element, process
seal and process fitting, are suitable for the existing process
conditions such as process pressure, process temperature as
well as the chemical properties of the medium.
You can find the specifications in chapter "Technical data" in
the or on the type label.
Note the following points when selecting the installation
location.
l Sideways movements of the transmitter can cause

measurement errors
à Therefore, mount VEGAWELL 52 in a calm area or in a

suitable protective tube
Information:
We recommend the measuring instrument holder from the
VEGA line of accessory (article no. BARMONT.D or BAR-
MONT.E) to fasten VEGAWELL 52.

l The protective cover prevents mechanical damage to the
measuring cell. It should only be removed when the sensor
is deployed in extremely polluted water.

l The connection cable has a capillary for atmospheric
pressure compensation

à Therefore lead the cable end into a dry space or directly
into a suitable terminal housing.

Information:
For this purpose, VEGA recommends VEGABOX 02. It
contains terminals and a filter element for pressure compen-
sation. A suitable protective cover is available for outdoor
mounting.

Suitability for process
conditions

Mounting position

Pressure compensation

Mounting example
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Fig. 2:Mounting example: VEGAWELL 52 in a pump shaft with breather housing
VEGABOX 02
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4.2 Mounting steps with straining clamp

2

3

1

Fig. 3: Straining clamp
1 Suspension cable
2 Suspension opening
3 Clamping jaws

Mount VEGAWELL 52 with straining clamp as follows:
1 Hang the straining clamp on a suitable wall hook
2 Lower VEGAWELL 52 to the requested height
3 Slide the clamping jaws upward and push the suspension

cable between them
4 Hold the suspension cable, push the clamping jaws

downward and fix them with a light blow
Removal is carried out in reverse order.
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4.3 Mounting steps with screwed connection

1

2

3

4

5

6

Fig. 4: Threaded fitting
1 Suspension cable
2 Seal screw
3 Cone bushing
4 Seal cone
5 Threaded fitting
6 Seal

Mount VEGAWELL 52 with screwed connection as follows:
1 Weld the welded socket into the vessel top
2 Lower VEGAWELL 52 to the requested height by means

on the welded socketG1½ A or 1½ NPT on the vessel side
3 Insert the suspension cable from below into the open

screwed connection
4 Slide the seal cone and the cone sleeve over the

suspension cable, fasten manually with the seal screw
5 Screw the screwed connection into the socket, fasten with

SW 30 and then fasten seal screw with SW 19
How to correct the height:
1 Loosen seal screw with SW 19
2 Slide seal cone and cone sleeve to the requested position

on the cable
3 Fasten the seal screw
Removal is carried out in reverse order.
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4.4 Mounting steps with threaded connection or
housing

2

3

1

Fig. 5: Plastic housing
1 Housing
2 Seal
3 Thread

Mount VEGAWELL 52 as follows:
1 Weld the welded socket G1½ A or 1½ NPT to the vessel

top
2 Shift transmitter through the mounting boss
3 Turn the thread with seal into the socket and tighten with

SW 462)

Removal is carried out in reverse order.
Mount VEGAWELL 52 as follows:
1 Fasten the mounting bracket at the suitable height on the

basin wall
Information:
We recommend articles from the line of VEGA accessories:

2) Seal the 1½ NPT thread with teflon, hemp or a similar resistant material.

Mount into the vessel

Mounting into the basin

16 VEGAWELL 52 • 4 … 20 mA/HART Pt

4 Mounting
35402-EN-080910

ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 1694 of 2338



l Mounting angle of stainless steel
l Counter nut of PP

2 Lead the transmitter through the opening of the mounting
bracket and the counter nut

3 Fasten the counter nut to the thread with SW 46
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5 Connecting to power supply
5.1 Preparing the connection
Always keep in mind the following safety instructions:
l Connect only in the complete absence of line voltage
l If overvoltage surges are expected, overvoltage arresters

should be installed.
Tip:
We recommend the following VEGA overvoltage arresters:
l B63-48 (use in plastic housing of VEGAWELL 52)
l ÜSB 62-36G.X (use in a separate housing)

In hazardous areas you should take note of the appropriate
regulations, conformity and type approval certificates of the
sensors and power supply units.

Power supply and current signal are carried on the same two-
wire cable. The voltage supply range can differ depending on
the instrument version.
Data for power supply is specified in chapter "Technical data".
Provide a reliable separation between the supply circuit and
the mains circuits according to DIN VDE 0106 part 101.
VEGA power supply units VEGATRENN 149AEx, VEGASTAB
690, VEGADIS 371 as well as all VEGAMETs meet this
requirement. When using one of these instruments, protection
class III is ensured for VEGAWELL 52.
Bear in mind the following factors regarding supply voltage:
l Output voltage of the power supply unit can be lower under

nominal load (with a sensor current of 20.5 mA or 22 mA in
case of fault message)

l Influence of additional instruments in the circuit (see load
values in chapter "Technical data")

The instrument is connected with standard two-wire cable
without screen. If electromagnetic interference is expected
which is above the test values of EN 61326 for industrial areas,
screened cable should be used.

Note safety instructions

Take note of
safety instruc-
tions for Ex ap-
plications
Select power supply

Selecting connection
cable

18 VEGAWELL 52 • 4 … 20 mA/HART Pt

5 Connecting to power supply
35402-EN-080910

ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 1696 of 2338



Use cable with round cross-section. A cable outer diameter of
5 … 9 mm (0.2 … 0.35 in) ensures the seal effect of the cable
gland. If you are using cable with other diameter or cross-
section, you have to exchange the seal or use a suitable cable
gland.
We generally recommend the use of screened cable for HART
multidrop mode.

1

2

3

1
2

3
4

5
6

1
2

3
4

5
6

Fig. 6: Connect VEGAWELL 52 to power supply
1 Direct connection
2 Connection via VEGABOX 02
3 Connection via housing

If screened cable is necessary, connect the cable screen on
both ends to ground potential. In the plastic housing, in
VEGABOX 02 or in VEGADIS 12, the screen must be

Cable screening and
grounding
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connected directly to the internal ground terminal. The ground
terminal outside on the housing must be connected to the
potential equalisation.
If potential equalisation currents are expected, the connection
on the processing side must be made via a ceramic capacitor
(e. g. 1 nF, 1500 V). The low frequency potential equalisation
currents are thus suppressed, but the protective effect against
high frequency interference signals remains.
Take note of the corresponding installation regulations for Ex
applications.

5.2 Connection procedure
Proceed as follows:
1 Wire the connection cable up to the connection compart-

ment. The bending radius must be at least 25 mm.3)
2 Connect the wire ends to the screw terminals according to

the wiring plan
Proceed as follows:
1 Snap VEGABOX 02 onto the carrier rail or screw it to the

mounting plate
2 Loosen the cover screws and remove the cover
3 Push the cable into VEGABOX 02 through the cable entry
4 Loosen the screws with a screwdriver
5 Insert the wire ends into the open terminals according to

the wiring plan
6 Tighten the screws with a screwdriver
7 Check the hold of the wires in the terminals by lightly

pulling on them
8 Tighten the compression nut of the cable entry. The seal

ring must completely encircle the cable
9 Connect the supply cable according to steps 3 to 8
10 Screw the housing cover on
The electrical connection is finished.
Proceed as follows:
1 Unscrew the housing cover
3) The connection cable is already preconfectioned. After shortening the ca-

ble, fasten the type plate with support again to the cable.

Select connec-
tion cable for Ex
applications

Direct connection

Connection via
VEGABOX 02

Via the housing
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2 Insert the connection cable through the cable entry into the
plastic housing

3 Loosen the screws with a screwdriver
4 Insert the wire ends into the open terminals according to

the wiring plan
5 Tighten the screws with a screwdriver
6 Check the hold of the wires in the terminals by lightly

pulling on them
7 Tighten the compression nut of the cable entry. The seal

ring must completely encircle the cable
8 Retighten the housing cover
The electrical connection is finished.

5.3 Wiring plan

1

8

2
3
4
5
6
7

Fig. 7: Wire assignment, connection cable
1 blue (-): to power supply or to the processing system
2 brown (+): to power supply or to the processing system
3 white: for processing of the integrated Pt 100 (power supply)
4 Yellow: for processing of the integrated Pt 100 (measurement)
5 Red: for processing of the integrated Pt 100 (measurement)
6 Black: for processing of the integrated Pt 100 (power supply)
7 Shielding
8 Breather capillaries with filter element

Direct connection
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Fig. 8: Terminal assignment VEGABOX 02
1 To power supply or the processing system (signal pressure transmitter)
2 To power supply or the processing system (connection cables resistance

thermometer Pt 100)
3 Shielding4)

Wire number Wire colour/Polarity Terminal VEGABOX 02
1 brown (+) 1
2 blue (-) 2
3 White 3
4 Yellow 4
5 Red 5
6 Black 6

Shielding Ground

1
2

3
4

-

-
+

m
A

+

1
2

1
2 1

2

3

–

–

+

+

Fig. 9: Terminal assignment VEGABOX 02
1 To power supply or the processing system (signal pressure transmitter)
2 For voltage supply or to processing system (resistance thermometer Pt 100)
3 Shielding5)

4) Connect screen to ground terminal. Connect ground terminal on the outside
of the housing as prescribed. The two terminals are galvanically connected.

5) Connect screen to ground terminal. Connect ground terminal on the outside
of the housing as prescribed. The two terminals are galvanically connected.

Connection via
VEGABOX 02

Connection via
VEGABOX 02 with inte-
grated transmitter for
Pt 100
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Wire number Wire colour/Polarity Terminal VEGABOX 02
1 brown (+) 1
2 blue (-) 2
3 Shielding Ground

Wire number Wire colour/Polarity Terminal temperature
transmitter

3 White 1
4 Yellow 2
5 Red 3
6 Black 4

1
2

4

5

3

6

1
3

2

Fig. 10: Terminal assignment of the housing
1 To power supply or the processing system (signal pressure transmitter)
2 For voltage supply or to processing system (resistance thermometer Pt 100)
3 Shielding6)

Terminal number Wire colour transmit-
ter/polarity

Function

1 brown (+) Power supply/signal
pressure transmitter

2 blue (-) Power supply/signal
pressure transmitter

3 White Power supply Pt 100
4 Yellow Measurement Pt 100
5 Red Measurement Pt 100

6) Connect screen to ground terminal. Connect ground terminal on the outside
of the housing as prescribed. The two terminals are galvanically connected.

Connection via housing
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Terminal number Wire colour transmit-
ter/polarity

Function

6 Black Power supply Pt 100

5.4 Switch on phase
After connecting VEGAWELL 52 to power supply or after a
voltage recurrence, the instrument carries out a self-check:
l Internal check of the electronics
l 4 … 20 mA output jumps to the failure signal
The insturment delivers after this run-up period a current of
4 … 20 mA to the cable. The value corresponds to the actual
level as well as to settings already carried out, e.g. the factory
setting.

24 VEGAWELL 52 • 4 … 20 mA/HART Pt

5 Connecting to power supply
35402-EN-080910

ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 1702 of 2338



6 Setup with PACTware
6.1 Connecting the PC

1

5

2

3

4

Fig. 11: Connection of the PC to VEGABOX 02 or communication resistor
1 PC with PACTware
2 RS232 interface (with VEGACONNECT 3), USB interface (with VEGA-

CONNECT 4)
3 VEGACONNECT 3 or 4
4 Communication resistor 250 Ω
5 Power supply unit

Necessary components:
l VEGAWELL 52
l PC with PACTware and suitable VEGA DTM
l VEGACONNECT with HART adapter cable
l HART resistor approx. 250 Ω
l Power supply unit
Note:
With power supply units with integrated HART resistance
(internal resistance approx. 250 Ω), an additional external
resistance is not necessary (e. g. VEGATRENN 149A,

Connecting the PC to
the signal cable
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VEGADIS 371, VEGAMET 381/624/625, VEGASCAN 693). In
such cases, VEGACONNECT can be connected parallel to the
4 … 20 mA cable.

6.2 Parameter adjustment with PACTware
Further setup steps are described in the operating instructions
manual "DTM Collection/PACTware" attached to each CD and
which can also be downloaded from our homepage. A detailed
description is available in the online help of PACTware and the
VEGA DTMs.

Note:
Keep in mind that for setup of VEGAWELL 52, DTM-Collection
in the actual version must be used.
All currently available VEGA DTMs are provided in the DTM
Collection on CD and can be obtained from the responsible
VEGA agency for a token fee. This CD includes also the up-to-
date PACTware version. The basic version of this DTM
Collection incl. PACTware is also available as a free-of-charge
download from the Internet.

Go via www.vega.com and "Downloads" to the item "Soft-
ware".

6.3 Saving the parameter adjustment data
It is recommended to document or save the parameter
adjustment data. They are hence available for multiple use or
service purposes.
The VEGA DTM Collection and PACTware in the licensed,
professional version provide suitable tools for systematic
project documentation and storage.

6.4 Parameter adjustment with AMS™ and PDM
For VEGA sensors, instrument descriptions for the adjustment
programs AMS™ and PDM are available as DD or EDD. The
instrument descriptions are already implemented in the current
versions of AMS™ and PDM. For older versions of AMS™ and
PDM, a free-of-charge download is available via Internet.
Go via www.vega.com and "Downloads" to the item "Soft-
ware".
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7 Maintenance and fault rectification
7.1 Maintain
When used in the correct way, no special maintenance is
required in normal operation.
In some applications, product buildup on the sensor dia-
phragm can influence the measuring result. Depending on the
sensor and application, take precautions to ensure that heavy
buildup, and especially a hardening thereof, is avoided.
If necessary, clean the transmitter. Make sure that the
materials are resistant against the cleanig, see resistance list
under "Services" on "www.vega.com". The application variety
of VEGAWELL 52 requires special cleaning instructions for
each application. Please ask the VEGA agency serving you.

7.2 Remove interferences
The operator of the system is responsible for taken suitable
measures to remove interferences.
A maximum of reliability is ensured. Nevertheless, faults can
occur during operation. These may be caused by the following,
e.g.:
l Sensor
l Process
l Voltage supply
l Signal processing
The first measures to be taken are to check the output signals
as well as to evaluate the error messages via the indicating
and adjustment module. The procedure is described below.
Further comprehensive diagnostics can be carried out on a PC
with the software PACTware and the suitable DTM. In many
cases, the causes can be determined in this way and faults
can be rectified.
However, should these measures not be successful, call the
VEGA service hotline in urgent cases under the phone no. +49
1805 858550.
The hotline is available to you 7 days a week round-the-clock.
Since we offer this service world-wide, the support is only
available in the English language. The service is free of
charge, only the standard telephone costs will be charged.

Maintenance

Cleaning

Reaction when malfunc-
tions occur

Causes of malfunction

Fault rectification

24 hour service hotline
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Connect a handheld multimeter in the suitable measuring
range according to the wiring plan.
? 4 … 20 mA signal not stable

l Level fluctuations
à Adjust integration time via PACTware
l no atmospheric pressure compensation
à Check the capillaries and cut them clean
à Check the pressure compensation in the housing and

clean the filter element, if necessary

? 4 … 20 mA signal missing
l Wrong connection to power supply
à Check connection according to chapter "Connection

steps" and if necessary, correct according to chapter
"Wiring plan"

l No power supply
à Check cables for breaks; repair if necessary
l supply voltage too low or load resistance too high
à Check, adapt if necessary

? Current signal 3.6 mA; 22 mA
l electronics module or measuring cell defective
à Exchange instrument or return instrument for repair

In Ex applications, the regulations for the wiring of intrinsically
safe circuits must be observed.

Depending on the failure reason and measures taken, the
steps described in chapter "Set up" must be carried out again,
if necessary.

7.3 Shorten suspension cable
Shorten the suspension cable individually. Proceed as follows:
1 Remove the filter adapter from the transparent capillary line
2 Cut the suspension cable with an edge cutter to the

requested length

Checking the 4 … 20 mA
signal

Reaction after fault rec-
tification
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Caution:
Do not squeeze the capillary cable, this will influence the
pressure compensation. If necessary, rework with a sharp
knife.

3 Remove approx. 10 cm of the cable mantle, strip off
approx. 1 cm of the wire ends
Insert the filter adapter

The work steps are finished.

7.4 Shorten suspension cable
The suspension cable can be shortened individually. For the
version with plastic or stainless steel housing proceed as
follows:
1 Unscrew the housing cover
2 Loosen the screw terminals and remove the wire ends of

the suspension cable out of the screw terminals
3 Hold the hexagon on the screwed socket with SW 46 and

loosen with seal screw SW 22
Caution:
Seal screw is secured with Loctide pink, mote breakaway
torque!

VEGAWELL 52 • 4 … 20 mA/HART Pt 29

7 Maintenance and fault rectification
35

40
2-E

N-
08

09
10

ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 1707 of 2338



1

2

Fig. 12: Step 4
1 SW 46
2 SW 22

4 Pull the suspension cable out of the screwed socket,
remove the pressure screw, cone sleeve and seal cone
from the cable

5 Remove the filter adapter from the transparent capillary line
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4

3
2

5

6

7

1

Fig. 13: Configuration of the cable seal
1 Connection cable (up to 6 pieces depending on the version)
2 Cable screen
3 Breather capillaries with filter element
4 Seal cone
5 Suspension cable
6 Cone bushing
7 Seal screw

6 Cut the suspension cable with an edge cutter to the
requested length

7 Remove approx. 10 cm of the cable mantle, strip off
approx. 1 cm of the wire ends, insert the filter adapter

8 Shift the seal screw, cone sleeve and seal cone to the
suspension cable and insert the cable into the screwed
socket, insert the wire ends through the cable entry into the
mounting plate

The work steps are finished.

7.5 Instrument repair
If a repair is necessary, please proceed as follows:
You can download a return form (23 KB) from our Internet
homepage www.vega.com under: "Downloads - Forms and
certificates - Repair form".
By doing this you help us carry out the repair quickly and
without having to call back for needed information.
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l Print and fill out one form per instrument
l Clean the instrument and pack it damage-proof
l Attach the completed form and, if need be, also a safety

data sheet outside on the packaging
l Please ask the agency serving you for the address of your

return shipment. You can find the respective agency on our
website www.vega.com under: "Company - VEGA world-
wide"
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8 Dismounting
8.1 Dismounting steps
Warning:
Before dismounting, be aware of dangerous process con-
ditions such as e.g. pressure in the vessel, high temperatures,
corrosive or toxic products etc.

Take note of chapters "Mounting" and "Connecting to power
supply" and carry out the listed steps in reverse order.

8.2 Disposal
The instrument consists of materials which can be recycled by
specialised recycling companies. We use recyclable materials
and have designed the electronics to be easily separable.
WEEE directive 2002/96/EG
This instrument is not subject to the WEEE directive 2002/96/
EG and the respective national laws. Pass the instrument
directly on to a specialised recycling company and do not use
the municipal collecting points. These may be used only for
privately used products according to the WEEE directive.
Correct disposal avoids negative effects to persons and
environment and ensures recycling of useful raw materials.
Materials: see chapter "Technical data"
If you have no possibility to dispose of the old instrument
professionally, please contact us concerning return and
disposal.
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9 Supplement
9.1 Technical data
General data
Measured value Level
Measuring principle Ceramic-capacitive, dry measuring cell
Communication interface HART signal on 4 … 20 mA cable

Materials and weights
Materials, wetted parts
- Transmitter 316L, 316L with PE coating, 1.4462 (Duplex),

1.4462 with PE coating, PVDF, Titanium
- Protective cap PA, PE
- Diaphragm sapphire ceramic® (99.9 % oxide ceramic)
- Joining material diaphragm/Basic

element measuring cell
Glass solder

- Measuring cell seal FKM (VP2/A) - FDA and KTW approved,
FFKM (Perlast G75S), EPDM (A+P 75.5/
KW75F)

- Suspension cable PE (FDA and KTW-approved), FEP, PUR
- Cable gland on the transmitter 316L
- Cable seal with PE, PUR cable FKM
- Cable seal with FEP cable FEP
- Process fitting 316L
- Straining clamp 1.4301
- Unassembled threaded fitting 316L, PVDF
- Threaded connection on the hous-

ing
316L

Materials, non-wetted parts
- Housing plastic PBT (Polyester), 316L
- type label support on cable PE hard
- transport protection net PE
Weight approx.
- Basic weight 0.8 kg (1.764 lbs)
- Suspension cable 0.1 kg/m (0.07 lbs/ft)
- Straining clamp 0.2 kg (0.441 lbs)
- Threaded fitting 0.4 kg (0.882 lbs)
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- Plastic housing 0.8 kg (1.764 lbs)
- Stainless steel housing 1.6 kg (3.528 lbs)

Input variable
percentage value -10 … +110 % of the nominal measuring

range
pressure value -20 … +120 % of the nominal measuring

range
Recommended max. turn down 10 : 1 (no limitation)
Nominal measuring ranges and overload capability in bar/kPa
Nominal range Overload, max. pressure Overload, min. pressure
Gauge pressure
0 … 0.1 bar/0 … 10 kPa 15 bar/1500 kPa -0.2 bar/-20 kPa
0 … 0.2 bar/0 … 20 kPa 20 bar/2000 kPa -0.4 bar/-40 kPa
0 … 0.4 bar/0 … 40 kPa 30 bar/3000 kPa -0.8 bar/-80 kPa
0 … 1 bar/0 … 100 kPa 35 bar/3500 kPa -1 bar/-100 kPa
0 … 2.5 bar/0 … 250 kPa 50 bar/5000 kPa -1 bar/-100 kPa
0 … 5 bar/0 … 500 kPa 65 bar/6500 kPa -1 bar/-100 kPa
0 … 10 bar/0 … 1000 kPa 90 bar/9000 kPa -1 bar/-100 kPa
0 … 25 bar/0 … 2500 kPa 130 bar/13000 kPa -1 bar/-100 kPa
Absolute pressure
0 … 1 bar/0 … 100 kPa 35 bar/3500 kPa 0 bar abs.
0 … 2.5 bar/0 … 250 kPa 50 bar/5000 kPa 0 bar abs.
0 … 5 bar/0 … 500 kPa 65 bar/6500 kPa 0 bar abs.
0 … 10 bar/0 … 1000 kPa 90 bar/9000 kPa 0 bar abs.
0 … 25 bar/0 … 2500 kPa 130 bar/13000 kPa 0 bar abs.

Nominal measuring ranges and overload capability in psig
Nominal range Overload, max. pressure Overload, min. pressure
Gauge pressure
0 … 1.5 psig 200 psig -3 psig
0 … 3 psig 290 psig -6 psig
0 … 6 psig 430 psig -12 psig
0 … 15 psig 500 psig -15 psig
0 … 35 psig 700 psig -15 psig
0 … 70 psig 950 psig -15 psig
0 … 150 psig 1300 psig -15 psig
0 … 350 psig 1900 psig -15 psig
0 … 900 psig 2900 psig -15 psig
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Nominal range Overload, max. pressure Overload, min. pressure
Absolute pressure
0 … 15 psi 500 psi 0 psi
0 … 35 psi 700 psi 0 psi
0 … 70 psi 900 psi 0 psi
0 … 150 psi 1300 psi 0 psi
0 … 350 psi 1900 psi 0 psi

Output variable
Output signal 4 … 20 mA/HART
Signal resolution 2 µA
Failure signal < 3.6 mA; 20.5 mA; 22 mA; unchanged

(adjustable via PACTware)
Max. output current 22 mA
Run-up time approx. 15 s
Step response time ≤ 200 ms (ti: 0 s, 0 … 63 %)
Fulfilled NAMUR recommendations NE 43

Additional output parameter - temperature
integrated resistance thermometer Pt 100 according to DIN EN 60751
Range -50 … +100 °C (-58 … +212 °F)
Resolution 1 °K

Reference conditions and actuating variables (similar to DIN EN 60770-1)
Reference conditions according to DIN EN 61298-1
- Temperature +15 … +25 °C (+59 … +77 °F)
- Relative humidity 45 … 75 %
- Air pressure 860 … 1060 mbar/86 … 106 kPa

(12.5 … 15.4 psig)
Determination of characteristics Limit point adjustment according to

IEC 61298-2
Characteristics curve linear
Reference installation position upright, diaphragm points downward
Influence of the installation position < 0.2 mbar/20 Pa (0.003 psig)
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Deviation determined according to the limit point method according to IEC 607707)

Applies to digital HART interface as well as to analogue current output 4 … 20 mA.
Specifications refer to the set span. Turn down (TD) is the relation nominal measuring
range/set span.
Deviation with version < 0.25 %
- Turn down 1 : 1 up to 5 : 1 < 0.25 %
- Turn down up to 10 : 1 < 0.05 % x TD
Deviation with version < 0.1 %
- Turn down 1 : 1 up to 5 : 1 < 0.1 %
- Turn down up to 10 : 1 < 0.02 % x TD

Influence of the product or ambient temperature
Applies to digital HART interface as well as to analogue current output 4 … 20 mA.
Specifications refer to the set span. Turn down (TD) is the relation nominal measuring
range/set span.
Average temperature coefficient of the zero signal
In the compensated temperature range of 0 … +80 °C (+32 … +176 °F), reference
temperature 20 °C (68 °F).
Average temperature coefficient of the zero signal
- Turn down 1 : 1 < 0.15 %/10 K
- Turn down up to 5 : 1 < 0.2 %/10 K
- Turn down up to 10 : 1 < 0.25 %/10 K
Outside the compensated temperature range:
Average temperature coefficient of the zero signal
- Turn down 1 : 1 typ. < 0.15 %/10 K
Thermal change of the current output
Applies also to the analogue 4 … 20 mA current output and refers to the set span.
Thermal change, current output < 0.15 % at -40 … +80 °C (-40 … +176 °F)

Long-term stability (similar to DIN 16086, DINV 19259-1 and IEC 60770-1)
Applies to digital HART interface as well as to analogue current output 4 … 20 mA.
Specifications refer to the set span. Turn down (TD) is the relation nominal measuring
range/set span.
Long-term drift of the zero signal < (0.1 % x TD)/year

7) Incl. non-linearity, hysteresis and non-repeatability.
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Total deviation (similar to DIN 16086)
The total deviation Ft, also called practical deviation, is the sum of the basic accuracy Fp
and long-term stability:
Ft= Fp + Fs
Fperf = √((FT)2 + (FKl)2)
With
- Ft: Ftotal, total deviation
- Fp: Fperf, basic accuracy
- Fs: Fstab, long-term drift
- FT: Temperature coefficient (influ-

ence of medium or ambient tem-
perature)

- FKl: Deviation

Ambient conditions
Ambient temperature
- Connection cable PE -40 … +60 °C (-40 … +140 °F)
- Connection cable PUR, FEP -40 … +80 °C (-40 … +176 °F)
Storage and transport temperature -40 … +80 °C (-40 … +176 °F)

Process conditions
Max. process pressure, transmitter8)
- Measuring range 0.1 bar (1.45 psig) 15 bar (218 psig)
- Measuring range 0.2 bar (2.9 psig) 20 bar (290 psig)
- Measuring range ≤ 0.4 bar (5.8 psig) 25 bar (363 psig)
Pressure stage, process fitting
- Unassembled threaded fitting 316L: PN 3, PVDF: unpressurized
- Thread on the housing PN 3
Product temperature, depending on the version

Suspension cable Transmitter Product temperature
PE All -20 … +60 °C (-4 … +140 °F)
PUR All -20 … +80 °C (-4 … +176 °F)
PUR PE coating -20 … +60 °C (-4 … +140 °F)
FEP All -20 … +80 °C (-4 … +176 °F)

8) Limited by the overpressure resistance of the measuring cell.
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Suspension cable Transmitter Product temperature
FEP PE coating -20 … +60 °C (-4 … +140 °F)

Vibration resistance mechanical vibrations with 4 g and
5 … 100 Hz9)

Electromechanical data
Suspension cable
- Configuration six wires, one suspension cable, one breather

capillary, screen braiding, foil, mantle
- Wire cross-section 0.5 mm²
- Wire resistance ≤ 0.036 Ω/m
- Tensile strength ≥ 1200 N (270 pound force)
- Max. length 1000 m (3280 ft)
- Min. bending radius 25 mm (with 25 °C/77 °F)
- Diameter approx. 8 mm (0.315 in)
- colour (non-Ex/Ex) - PE black/blue
- colour (non-Ex/Ex) - PUR, FEP blue/blue
Cable entry housing 1 x cable glandM20 x 1.5 (cable: ø 5… 9mm),

1 x blind stopper M20 x 1.5
Screw terminals for cable cross-section
up to

1.5 mm² (AWG 16)

Voltage supply
Supply voltage 9.6 … 36 V DC
Permissible residual ripple
- < 100 Hz Uss < 1 V
- 100 Hz … 10 kHz Uss < 10 mV
Load see diagram

9) Tested according to the regulations of German Lloyd, GL directive 2.
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Fig. 14: Voltage diagram
1 HART load
2 Voltage limit
3 Supply voltage

Integrated overvoltage protection
Nominal leakage current (8/20 µs) 5 kA
Min. response time < 25 ns

Electrical protective measures
Protection
- Transmitter IP 68 (25 bar)
- Housing IP 66/IP 67
Overvoltage category III
Protection class III

Approvals
Depending on the version, instruments with approvals can have different technical data.
For these instruments, the corresponding approval documents have to be taken into
account. These are part of the delivery or can be downloaded via the serial number
search under www.vega.com.
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9.2 Dimensions

VEGAWELL 52 - suspension cable 1
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Fig. 15: VEGAWELL 52 - suspension cable
1 Transmitter Duplex, with straining clamp
2 Transmitter Duplex for deep wells, with unassembled threaded fitting G1½ A (1½ NPT) and closing cap
3 Transmitter Duplex, with PE coating
4 Transmitter with screwed connection of PVDF
5 Transmitter Titanium/Titanium with glass leadthrough, with thread G1 A (1 NPT) and plastic housing
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VEGAWELL 52 - suspension cable 2
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Fig. 16: VEGAWELL 52 - suspension cable
1 Transmitter 316L, with straining clamp
2 Transmitter Titanium, with unassembled threaded fitting G1 A (1 NPT)
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VEGAWELL 52 - threaded fitting
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Fig. 17: VEGAWELL 52 - thread
1 Threaded fitting G½ inner G¼
2 Threaded fitting G1
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9.3 Industrial property rights
VEGA product lines are global protected by industrial property

rights. Further information see http://www.vega.com.

Only in U.S.A.: Further information see patent label at the

sensor housing.

VEGA Produktfamilien sind weltweit geschützt durch

gewerbliche Schutzrechte.

Nähere Informationen unter http://www.vega.com.

Les lignes de produits VEGA sont globalement protégées par

des droits de propriété intellectuelle. Pour plus d'informations,

on pourra se référer au site http://www.vega.com.

VEGA lineas de productos están protegidas por los derechos

en el campo de la propiedad industrial. Para mayor

información revise la pagina web http://www.vega.com.

Линии продукции фирмы ВЕГА защищаются по всему

миру правами на интеллектуальную собственность.

Дальнейшую информацию смотрите на сайте http://www.

vega.com.

VEGA系列产品在全球享有知识产权保护。

进一步信息请参见网站<http://www.vega.com>。

9.4 Trademark
All brands used as well as trade and company names are
property of their lawful proprietor/originator.
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46 VEGAWELL 52 • 4 … 20 mA/HART Pt

9 Supplement
35402-EN-080910

ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 1724 of 2338



VEGAWELL 52 • 4 … 20 mA/HART Pt 47

9 Supplement
35

40
2-E

N-
08

09
10

ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 1725 of 2338



VEGA Grieshaber KG
Am Hohenstein 113
77761 Schiltach
Germany
Phone +49 7836 50-0
Fax +49 7836 50-201
E-mail: info@de.vega.com
www.vega.com

Printing date:

ISO 9001

All statements concerning scope of delivery, application,
practical use and operating conditions of the sensors and
processing systems correspond to the information avail-

able at the time of printing.

© VEGA Grieshaber KG, Schiltach/Germany 2008

Subject to change without prior notice 35402-EN-080910
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Membrane Filtration Modules

PURON® Membrane Filtration Modules PSH 1500

8 Modules of the PSH1500 series 

Comprising:

21 rows with 18 bundles per row (22 rows possible) 
1 internal permeate collection system
1 air distribution system with two connections
1 sturdy AISI 304 stainless steel support frame 

Membrane and module specification 
Module type PSH 1500

Membrane area per module approx. 1.500 m²

Weight (dry) approx. 1.250 kg

Weight when wet approx. 2.500 kg

pH-resistance (during cleaning cycles) pH 3 - 12

Hypochlorite resistance (during cleaning cycles) up to 2.000 ppm

Range of operating temperature 5 - 40 °C

Range of permeate pressure -0,6 up to +1,0 bar

Connection for module aeration 2 x DN 100

Connection for permeate 1 x DN 200

Main dimensions 2244 x 1755 x 2530 mm
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PURON® HOLLOW FIBER MODULE 
Hollow Fiber Submerged Membrane Module for MBR Applications 
 

PSH 1500 Module 
Product Manual 

PM_PSH1500-1-EN
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Since the conditions under which the KOCH MEMBRANE SYSTEMS products are used are not 
within our control, we may not accept any liability regarding their use and any consequential 
damage resulting from their use. All technical specifications arise from general experience and 
serve to give guidelines regarding the use of the products. The quality of our products is 
guaranteed in the terms of sale. We reserve the right to make changes due to new technical 
developments. 

Read this document first before handling the product! 
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1. Precautions 

1.1. Suitability 

The hollow fiber module described in these operating instructions may only be used 
for the treatment of municipal wastewater. The treatment of industrial wastewater is 
only possible after having successfully carried out appropriate pilot tests or after 
having consulted KOCH MEMBRANE SYSTEMS (KMS) if previous experience with 
industrial wastewater is available. The intended operation is only possible with a 
sufficient pretreatment of the wastewater using at least a 3 mm perforated screen, a 
2 mm mesh screen or a 1 mm slotted screen and a properly working biological step. 
Bypassing the pretreatment system (even for a partial flow) is strictly forbidden. 
In case of faulty use or any use that is not in accordance with the intended use, the 
operating safety of the hollow fiber module cannot be guaranteed anymore. KMS 
shall not be liable for any damage caused by this. 
 

1.2. Safety Information 

Everyone involved in installing, operating, maintaining and repairing the plant must 
have read and understood the operating manual prior to commissioning and need to 
comply with all safety instructions and guidelines in this manual. 
 
 
 
 
 
 
 
 
 
 
 
 

NOTE!
Indicates activities or procedures that may lead to 
inaccurate operation or to the destruction of individual 
parts of the PURON® product if not carried out properly. 

CAUTION! WARNING! 
Indicates activities or procedures that may cause serious 
injury or immediate danger to personnel if not carried out 
properly. It identifies all hazardous situations that may 
lead to a safety risks. 
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1.3. Operating Safety 

 Certain operating situations require the use of hazardous substances. In this 
case, read and heed the corresponding safety data sheets according to the 
regulations on hazardous substances. An obligatory safety briefing of the 
operating personnel by the plant operator should be carried out. 

 Do not drink treated water. This may cause negative health effects! 

 Heed all pressure and temperature limits specified in the technical data sheets 
of all plant components and to those supplied with this manual. 

 
In case of questions or problems regarding the operation of the PURON® products, 
please contact the KMS Tech Service Group. 
 

 

Koch Membrane Systems 
Kackertstr. 10 
52072 Aachen 
Germany 
Fon: +49-241 413 26 0 
Fax: +49-241 413 26 59 
www.kochmembrane.com
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2. Product Description 
The PURON® membrane module for wastewater treatment in membrane bioreactors 
(MBR) will be described in the following. 
 
The PURON® module features submerged hollow fiber membranes with a pore size 
of approximately 0.05 micron. The lower end of the membrane fiber is fixed in a 
header while the upper end is individually sealed and free to move laterally as shown 
in figure 1. Solids and particulates remain on the outside of the fiber while permeate 
is sucked out of the inside of the fiber by means of a reduced pressure. 
 

 
Figure 1: The PURON® hollow fiber membrane 
 
A special feature of the PURON membrane is the enormous mechanical strength that 
is provided by a braid inside the membrane fiber (see figure 1). 
 
The fibers are arranged in bundles and are submerged vertically into the activated 
sludge. To maintain the filtration rate; air scouring is required at regular intervals via 
an air nozzle integrated into the center of each bundle. This efficient central air 
nozzle configuration helps to reduce air scouring energy consumption as the air is 
injected at the point where the risk of sludge accumulation is at its highest. The 

Membrane bundle

SEM photo of pores (~10000x)SEM photo of pores (~10000x)
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robust module design ensures that hair and fibrous material will be removed reliably 
from the system and will not accumulate in the module. This enables the utilization of 
a coarser feed wastewater pre-screen, thus reducing capital investment and 
operational expenditure. 
 
The individual fiber bundles are connected in rows. Several of the rows are mounted 
into a frame made of stainless steel to form a module as shown in figure 2. The free 
moving fibers combined with central aeration ensure stable filtration during plant 
operation, long membrane life, and low operating costs by reducing the need for 
energy, cleaning and maintenance. 
 

 
Figure 2: Modular design of PURON® membrane module and module rows 
 
The foot element of each row ends on both sides with a termination element which is 
subsequently connected to the collecting manifolds located at the top of the module. 
The only detachable module connections are located at these manifolds. The 
membrane rows and the interconnecting pipe-work for permeate removal and 
scouring air supply are factory assembled within a structural supporting frame. 
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3. Delivery Condition 
In principle PURON® hollow fiber products are being shipped in an appropriate 
packing or when transported overseas in a seaworthy packing. A seaworthy packing 
is available upon request at extra costs. 
Once the goods arrived at destination, a responsible person must check the condition 
of the packing. The box must remain closed until commissioning or unless damages 
are detected. The latter requires a further procedure which is described in the next 
chapter. 
Please contact the KMS Tech Service Group in case of problems during delivery 
check-up. 
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4. Handling, Transport and Storage Conditions 
Unpacking the goods 
The unpacking of the modules should only be carried out after successful Factory 
and Site Acceptance Tests (FAT / SAT). When opening the boxes for proximate 
installation please carefully check if any damages have been occurred during 
transport. 
Remove the plastic foil around the modules and carry out a visual inspection of the 
delivered goods. Each fiber bundle is supplied with a protective cover which must not 
be removed before the initial commissioning. Residues of a preserving solution are in 
or on the membrane fibers to prevent a drying-up. 
In case other ancillary equipment has been supplied please check if the scope is 
complete. 
 
General transport and storage conditions 
Transport and storage should be carried out at ambient temperatures of 5 to 25°C 
(41 to 77°F). A permanent exposure of the PURON® hollow fiber module to a UV 
source must be avoided. PURON® hollow fiber modules must not be stored for longer 
than 3 months on site. 
 
Overseas transport 
When transported overseas for a maximum of 4 weeks, it is recommended to store 
the PURON® modules at ambient temperature, between 5 to 45°C (41 to 113°F), and 
to use a seaworthy packing. If the module is not shipped in a seaworthy packing 
and/or is stored for longer than 4 weeks, the relative humidity in the storage room 
must be kept below 30%. 
 
Proper handling 
Utmost care at any time has to be taken when handling the module. Collisions, 
impact or hitting the ground in a rough manner may damage module elements or 
connections. 
 
Precautions when working near the hollow fiber modules 
When working near the hollow fiber modules, be careful with the use of sharp, 
pointed or heavy objects. Actions that may cause sparks (e.g. welding, grinding) 
should be strictly prohibited. 
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Dry up protection 
Once the PURON® hollow fiber module has been commissioned with an aqueous 
medium, it should never be stored dry. If the membrane plant is not operated over a 
period of up to 7 days, the module may remain submerged into the biomass if the 
following conditions can be assured: 
 
 The biomass is healthy and aerated and the recirculation of biomass through the 

membrane chamber is in function. 
 The modules are fully submerged into the biomass. 
 The module aeration is switched on every 30 minutes for 1 minute to assure 

mixing of sludge inside the module. 
 
Preservation of used modules 
If the idle period is longer than 7 days or the above mentioned preconditions are not 
met, immersion in a preservative liquid is required. Proceed as follows: 
 
 Submerge the module fully into drinking water or process water. Start the 

aeration for at least 3 to 4 hours, drain the tank and finally refill with fresh water 
again. 

 Add sodium hypochlorite to form a solution of concentration of 10 mg/l total 
chlorine at pH between 5.5 and 7.5. 

 Check the chlorine concentration daily. If the concentration of total chlorine drops 
below 5 mg/l additional dosage of sodium hypochlorite is necessary. 

 Restart the normal operation mode by first carrying out a maintenance cleaning 
procedure (see chapter “Chemical Cleaning”). 

 
Long-term storage 
If a dry-up cannot be avoided due to transport or if the idle period is longer than 21 
days, the module has to be conditioned. Please consult KMS for more details. 

Warning – hazardous substance!
1. Take utmost care when handling the chemicals mentioned above for 

preservation purposes! This is an environmentally hazardous sub-
stance! Heed all instructions given in the safety data sheet! 

2. Adhere to the specified maximum concentration when handling the 
substance!
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5. Module Installation / System Commissioning 
PURON® modules are being lowered with a crane into the membrane tank. When 
lifted into or out of the tank please always make sure that it is not canted, tilted or 
rotated. Proceed with the following check-list. 
 
 Before lifting the modules, the hanging frame has to be mounted to each module. 

If that piece of equipment is part of the KMS scope of supply, please refer to the 
attached assembly drawing for further information. 

 Adhere to the specific torque recommendations for fixing the frame with bolts. For 
additional safety all thread connections need to be secured. Use “LOCTITE® 
2071” or an equivalent adhesive. 

 Attach the connection kit (if supplied with the goods) to their designated location 
on the header. Please refer to the attached assembly drawing for further 
information. Adhere to all instructions for proper gluing of these connection kits. 
Finally fix the hoses to the hanging frame on the designated positions to prevent 
damages on the membrane fibers. 

 Lift the modules only at the designated locations on the hanging frame. Heed the 
maximum load capacity of the crane. 

 Wherever applicable, modules should only be installed or lifted after the liquid 
tank level has been lowered below immersion depth. Otherwise please keep the 
lifting speed considerably lower. 

 The hanging frames now must be fixed on top of the tank to prevent a movement 
during operation. 

 The protective cover of each fiber bundle must not be removed until the 
installation has been fully completed. It is meant to be the very last procedure 
before filling the tank. 

 In order to trace the final module line-up KMS strongly recommends filling out the 
corresponding protocol attached to the appendix. 
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6. Process Commissioning 
Before the commissioning procedure is being carried out, please make sure that all 
items on the Plant-Start-up Checklist provided by KMS are completed prior to the 
arrival of our Field Service Engineer(s). Sign the bottom of the form and fax it to our 
Field Service Department at +49-241-4132659 ATTENTION – Field Services 
Administrative Assistant. 
Once all requirements for a successful commissioning are fulfilled, please go ahead 
with the procedure attached to the appendix (Commissioning Protocol). A KMS Field 
Service Engineer will guide you through the entire process. All necessary comments 
should be documented in the available space. 
The commissioning is ready once the KMS commissioning engineer has handed the 
system over after water testing. All parties must agree that this moment has been 
reached. Any open issues will be documented in this protocol which will be signed off 
by both parties. 
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7. Process Design Parameters / Operating guidelines 
The operation of the PURON® hollow fiber module should be in strict accordance 
with the attached Product Data Sheet (see Appendix) and further process design 
parameters as per contractual agreement. 
 

7.1. Temperature, Flux & Permeability 

Please consult Section 8 regarding the Membrane Terminology and performance 
assessment. 
The performance of a working membrane is indirectly measured in the form of 
permeability and is always correlated to 20°C to allow comparisons in the data at 
different times of the year. Permeability is a good measurement of membrane 
performance in municipal systems where fluxes are varied to cope with demand, and 
seasonal changes can be analyzed reliably. However, the lower the operational flux 
the more critical the pressure measurement becomes and can cause wild swings in 
the permeability data: The latter makes particular reference to industrial systems 
where as a rule the fluxes are lower. 
Example: A gross flux of 10 l/m2h is measured directly via a flow meter and the 
Trans-membrane pressure is 0.05 bar – this yields a Process Permeability of 200 
l/m2hbar. A few seconds later the TMP is measured at 0.06bar (only 10mbar 
difference) and the process permeability is now 166 l/m2hbar. Is this a rapid 20% 
decrease in permeability and cause for alarm? The answer is obviously not. 
If the same calculation is carried out at 7 l/m2h the difference is then 140 to 116 
l/m2hbar and the 100 l/m2hbar permeability line is approaching which must mean the 
membranes require cleaning! Again this is not the correct conclusion.  
In these systems it is best to analyze TMP. In the previous example of 0.05 bar TMP 
it must be considered that the membrane has a normal safe operating range to 0.4 
bar TMP and a maximum range to 0.6 bar TMP. In comparison to the measured 0.05 
bar the membrane is only at 12% of its total available capacity and only 8% of its 
maximum capacity – clearly no reason for alarm. 
Special care must be applied to industrial systems designed at low flux as a potential 
10mbar pipe resistance or pressure gauge variance can lead to panic cleaning 
frequencies when in reality nothing is wrong. 
The permeability is best used to make comparisons of membrane performance under 
certain environmental conditions, for example; After Maintenance Cleaning or 
Recovery Cleaning, or after process upsets and recoveries. However, a problem 
arises when the permeabilities of two different environmental conditions are 
compared, such as under winter or summer conditions. The operating temperature of 
the system has a major effect on the calculated permeability. For this reason all 
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permeabilities are standardized to 20 C to remove the temperature effect and the 
variation in the viscosity of water. Any observed deviancy in the permeability 
comparison would be caused by fouling, ageing or sludge quality.  
 
The following graphics highlight the correlation of temperature as applied to any 
membrane.  
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Figure 7.1: Permeability % as compared to temperature 
 
Figure 7.1, displays the effective permeability loss or gain as a percentage of the 
standard value at 20 C, operating temperature lower than 20 C will effectively 
increase the measured permeability to the standard and operating temperature 
higher than 20 C will effectively decrease the measured permeability to the standard. 
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Temperature Relationship Conclusion 
All membranes are sensitive to the operating environmental temperature. Section 8 
demonstrates the correlation of water viscosity at various temperatures as used to 
correlate the measured permeability to a standard corrected permeability for 20 C. 
For all temperature correlations and assessment of PURON® permeability data we 
advise using the correction formulae suggested in section 8 and standardized to 
20 C.  The percentile data displayed in figure 7.1 could be used in the SCADA 
software to correct the measured permeability and used to predict shortfalls in winter 
permeability performance. 
 

7.2. Net and Gross Flux 

When a design flux is chosen it should always be the Net flux required to achieve the 
systems hydraulic throughput. The required gross flux to indirectly yield the net flux is 
a calculated value based on system software, pipe work, valves, and pumps used. 
The calculations for the PURON® systems are specified below and are based on the 
defined system parameters. PURON® systems have up to three design fluxes and a 
Standby mode we call F(0). 
 

Single Municipal Train has:   F(0), Fmin , Fopt & Fmax 
Multiple Municipal Trains has:  F(0), Fopt & Fmax  
Industrial System has:   F(0), & Fopt 
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Parameter Unit Fmin Fopt Fmax

Process Flow LMH 10 10-20 10-50 
Process Time sec 480 360 300 
Process Ramp Time sec 10 20 30 
BackFlush Flow LMH 30 30 30 
Back Flush Time sec 25 20 15 
BF Ramp Time sec 5 5 5 
All Ramp down Time sec 2 2 2 
Relaxation Time sec 0 0 0 
Trigger Ventilation cycles 20 10 5 
Ventilation Timer sec 5 5 5 
De-aeration Trigger hr  6 6 N/A 
De-aeration Flow LMH 30 30 N/A 
De-aeration Timer sec 100 100 N/A 
MC trigger hr 168 168 168 
MC duration sec 3600 3600 3600 
MC Flow LMH 3-6 3-6 3-6 
Valve delay sec 1 1 1 
Pump delay sec 1 1 1 

Table 7.3: PURON® Typical Operational Parameters 
 

7.3. Quick Method Net & Gross 

Most PURON® MBR systems have from experience a net to gross ratio of 100 to 
118 respectively. In other words to get a flow of say 100m3/h net permeate 
production the permeate extraction must run at 118m3/h. This would be under typical 
optimal flux conditions. 
 
Another rule of thumb is to say the net production is 84-85% of the gross production. 
The commissioning engineer would program the initial parameters according to the 
84-85% rule and see what the system actually produces in a given time as compared 
to the Gross flux. 
 
If the system is inefficient, caused by valve swap over, poor pump response or simply 
the typical software engineers built in delay timers; inherent delays and time wasting 
will occur that will seriously effect the total system efficiency. KMS will therefore 
specify net fluxes in the documentation as well as maximum gross fluxes to achieve 
the required net value.  
 
Both flux values must not be exceeded. 
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7.4. Technical Method Net & Gross 

The following paragraph highlights the terms Net and Gross flux in a more technical 
approach. This is best shown graphically: 

 
Figure 7.3: Net vs. Gross schematic 
 
However the detail of the permeate extraction involves a ramp up timer that 
effectively suppresses the Net flux still further: 

 
Figure 7.4: True PURON® Net vs. Gross schematic 
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The ramp-up functions for both the permeate extraction cycle and the back flush 
cycle appear to only induce inefficiency in the filtration cycle. However, the ramp-up 
during the process mode has been proven to stabilize long term flux and permeability 
as the biological solids are not directly pulled onto the membrane surface at the 
beginning of each cycle – the water layer at the membrane is maintained for easier 
filtration.  
The back flush also benefits as a pressure spike is no longer the result of 
instantaneous back flush flow. The volumetric maximum flow is more important at the 
correct pressure rather than a short sharp pressure spike and thereafter low 
volumetric flow. 
KMS requires that the ramp functions are operating correctly. The ramp-up must be 
programmed via the plc and the ramp-down can be programmed via the Frequency 
Drive. Single flux systems can use the Frequency drive directly for both ramp-up and 
ramp-down. 
 
Net vs. Gross for the Filtration / Back Flush Repeated Cycle 
 
Repeated cycle simple version: 
 

}{}{2/ bfprbfbfprpr TimeTimeTimeQTimeQhmlNetFlux  
 
If this equation is used the efficiency will be calculated at 89-90% as the ramp 
functions are not included and delay time and other modes are not included. 
 
Repeated cycle ramp up version: 
 

}{
}5.05.0{2/

bfbframpprramppr

bfbfbfbframpprprprramppr

TimeTimeTimeTime
TimeQTimeQTimeQTimeQhmlNetFlux

 

 
If this equation is used the efficiency will be calculated at 85-86% as the ramp-up 
functions are included but the delay time and other modes are not included. 
 
Repeated cycle complete Filtration version: 
 

}
{

}5.05.0
5.05.0{2/

Nrcyclesventdelaybfdelaypr

rampdownbfbframpbframpdownprramppr

rampdownbfbfbfbfbframpbf

rampdownprprprprramppr

TimeTimeTime
TimeTimeTimeTimeTimeTime

TimeQTimeQTimeQ

TimeQTimeQTimeQhmlNetFlux
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If this equation is used the efficiency will be calculated at 83-85% as the ramp-up and 
ramp-down functions are included, the delays are included and the ventilation is 
included. 
If the relaxation mode is required by the OEMer the Timerelaxation must be included 
into the dividing group of timers in the same way that the Timevent is included. The 
latter will reduce the overall efficiency down to around 80%. In multiple train designs 
the relaxation will often naturally occur under low flow conditions (night time). 
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8. Performance Monitoring 
The performance of a membrane is indirectly measured in the form of permeability. 
The permeability is the product of the measured permeate flow through a known 
surface area divided by the transmembrane pressure. The transmembrane pressure 
(TMP) itself is calculated from the permeate pressure at zero permeate flow (= static 
head) minus the pressure at the measured flow of permeate. The result of the 
calculation is the so called “permeability” at a known temperature and has the units of 
l/(m2hbar) (LMH/bar). 
 
Flux [l/(m2h)] or [LMH] = Measured flow / Membrane surface area 
TMP [bar] = P @ zero permeate flow – P @ measured flow (P: Permeate pressure)

Permeability @ Tprocess [l/(m2hbar)] or (LMH/bar) = Flux / TMP (T: Temperature)

 
The permeability is used to make comparisons of membrane performance at certain 
environmental conditions, for example; after Maintenance Cleaning or Recovery 
Cleaning, or after process upsets and recoveries. However, a problem arises when 
the permeabilities of two different environmental conditions are compared, such as 
under winter or summer conditions. The operating temperature of the system has a 
major effect on the calculated permeability. For this reason all permeabilities are 
standardized to 20 C to remove the temperature effect and the variation in the 
viscosity of water. Any deviancy in the permeability comparison would be caused by 
fouling, ageing or sludge quality. KMS always corrects the permeability to 20 C for 
standardization. The viscosity of water can be extracted from the data for the various 
temperatures. The formula μ = 1.72 x e (-0.0267 x T C) will be used to assess the PURON 
membrane performance to a standardized temperature of 20 C. 
 
The formula below is used to correlate the permeabilities to 20 C: 
 
Permeability @ 20°C = Permeability @ TProcess  x  e (-0,0267 x (T

Process
 - 20°C))

 
For all temperature correlations and assessment of PURON permeability data we 
advise using the correction formulae suggested in this section and standardized to 
20 C. 
KMS recommends online data monitoring for Flow, TMP and Temperature to be 
transmitted on a quarterly / monthly basis (depending on the warranty agreement) for 
further assessment. 
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9. Chemical Cleaning 
Two modes of chemical cleaning may be applied to PURON® products: 
a) to maintain permeability = Maintenance Cleaning (MC) 
b) to restore original permeability = Recovery Cleaning (RC) 
 
Each application requires a more or less customized cleaning strategy. Therefore all 
parameters mentioned below have to be considered as guide values that need to be 
optimized when starting up a system. 
For any membrane cleaning activity the following rules apply. If one parameter is 
LOW the other two must be increased to compensate. 

CHEMICAL
CONCENTRATION

TEMPERATURECONTACT TIME

CHEMICAL
CONCENTRATION

TEMPERATURECONTACT TIME
 

Figure 9: Rule of Three 
 

9.1. Maintenance Cleaning 

Maintenance cleaning of the hollow fiber module is carried out in-situ by executing a 
chemically enhanced backwash at low flow rate, between 3 and 6 lmh. For long term 
satisfying permeabilities it is of utmost importance to start with the MC right from the 
beginning and not to allow the permeability to decline to a lower value. Bear in mind 
that a MC is never suitable to restore original permeability. 
For best results recirculation over the membrane chamber should be reduced to a 
minimum or stopped if possible and module aeration has to be stopped. Both actions 
reduce turbulence in the membrane tank and improve the efficiency of the 
Maintenance Cleaning. 
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Chlorine wash 
 The chlorine wash is typically executed on a weekly basis. 
 Back flush chlorine solution for 60 minutes through the membranes at a flux of 

4 LMH. 
 Dose liquid sodium hypochlorite (NaOCl) into the CIP feed line to achieve a total 

chlorine concentration of 500 to 1000 mg/l. 
 Back flush permeate (without chlorine) for 15 minutes at a flux of 4 LMH. 
 Completely flush filtration system with clean water to remove chlorine solution at 

a flux of 30 LMH for 1 minute and recirculate sludge on raw water side for 10 
minutes. This ensures that no residual chlorine is in the membranes when 
starting the acid cleaning step. 

 Restart filtration or go to acid wash. 
 
Acid wash 
 The acid wash is executed on a monthly basis and shall directly follow a chlorine 

wash. 
 Back flush acid solution for 45 to 60 minutes through the membranes at a flux of 

4 LMH. 
 Dose citric acid into the CIP feed line to achieve a pH value of 2.5 to 3. 
 Back flush permeate (without citric acid) for 15 minutes at a flux of 4 LMH. 
 Completely flush the filtration system with clean water to remove acid solution at 

a flux of 30 LMH for 5 minutes and recirculate sludge on raw water side for 10 
minutes. 

 Restart filtration. 
 
Optimization potential 
If the success of the MC procedure is not satisfactory the following steps should be 
taken: 
 By cleaning a single membrane fiber in the lab, it shall be determined, if the 

components that cause the fouling are of organic or inorganic nature. 
 If inorganic fouling is detected, the frequency of acid cleaning steps needs to be 

increased (biweekly, weekly). 
 If organic fouling is the reason for permeability decline, either the duration of the 

chlorine wash or the concentration of the chlorine can be increased. Optimization 
of the biological process parameters may be recommended to reduce organic 
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fouling. For working out strategies please consult KMS Process Technology 
group. 

 
 
 

Warning
 Read the instructions in the safety data sheets before handling any 

cleaning chemicals. Appropriate protective clothes must be worn! 
 Always add caustic before chlorine. Never add chlorine to a neutral 

or acidic solution. 
 All process lines must be completely flushed between each chlorine 

and acid wash. 
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9.2. Recovery Cleaning 

A cleaning strategy to restore the original filtration rate is a soak clean. Consult KMS 
Process Technology group for specific details concerning your application. 
The recovery clean consists of two cleaning steps, a chlorine step and an acid step. 
The duration for the RC depends especially on the degree of fouling on the 
membranes and also the water temperature at which the cleaning is executed. A 
lower water temperature requires a longer duration of the cleaning steps. 
 
Optimization potential 
If the success of the RC procedure is not satisfactory the following steps should be 
taken: 
 By cleaning a single membrane fiber in the lab, it shall be determined, if the 

components that cause the fouling or of organic or inorganic nature. 
 If inorganic fouling is detected, the citric acid cleaning step may be repeated with 

higher concentration and / or longer duration. 
 If organic fouling is detected, the chlorine cleaning step may be repeated with 

longer duration and / or higher temperature. 
 

 

Warning
 Read the instructions in the safety data sheets before handling any 

cleaning chemicals. Appropriate protective clothes must be worn! 
 Always add caustic before chlorine. Never add chlorine to a neutral 

or acidic solution. 
 All process lines must be completely flushed between each chlorine 

and acid wash. 
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9.3. PURON® Cleaning Chemicals 

The following table shows type and concentration of the chemicals to be used for 
cleaning of PURON® products. 
 

Chemical Totals formula 
[CAS-Nr.] Concentration Maximum

temperature 

Acid cleaning step  (inorganic contamination) 

Hydrochloric acid 30-32 % HCl [7647-01-0] pH 3 40°C 

Citric acid C6H8O7 [77-92-9] pH 3 40°C 

Alkaline cleaning step  (organic contamination) 

Sodium hydroxide solution 33 % NaOH [1310-73-2] pH 12 40°C 

Oxidizing cleaning step (organic contamination) 

Sodium hypochlorite solution with 
12 %  active chlorine NaOCl [7681-52-9] 1.000 ppm (pH 10.5-12) 40°C 

Table 9: Rule of Three 
 
The lifetime of the membrane material may not be guaranteed if you do not comply 
with the specified cleaning conditions. KMS accepts no liability for material damages 
in this case. 
Please note that even when complying with the specified conditions the membrane 
material is subject to normal material deterioration. 
Please note, too, that KMS does not issue any guarantee for the efficiency of a 
cleaning nor for the filtration rate after a cleaning. 
 

ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 1764 of 2338



 
PURON® PSH 1500 Product Manual

A Koch Chemical Technology Group, LLC Company 

                                                                                                                            
 
 

 
This document and information contained herein is of a confidential nature and the property of Koch Membrane Systems, Inc. and shall not be copied, 

photographed, or reproduced in any manner nor used for any purpose whatsoever except by written permission of Koch Membrane Systems.  This document 
shall be returned to Koch Membrane Systems upon request.  © 2008 Koch Membrane Systems, Inc.  All rights reserved. 

 
Product manual PM_PSH1500-1-en.doc  26/29 

10. Troubleshooting / Maintenance 

Problem Probable Cause Corrective Action 

Continuous increase of 
Pressure / TMP 

 
Potential Scaling, Fouling, 
Biofouling 
 
 
Faulty operation conditions 
 
 
 
 
 

 
Perform a Maintenance Cleaning (MC)

 see Chapter 9.1 
 
 
Adjustment of set points 
(contact KMS) 
 
Check-up of biological parameters 
(MLSS, COD, Ammonia, SVI dil., ...) 
 

High Pressure alarm / 
(High TMP) 

 
Closed Valve 
 
 
Potential Scaling, Fouling, 
Biofouling 
 

 
Check flow path and make sure the 
correct valves are open. 
 
Perform a Recovery Cleaning (RC) 

 see Chapter 9.2 
 

Pressure increase 
Module Aeration system  

 
Perform a Power Flush 

 see Chapter 10.1 
 

Module clogging  Check Pre-screening system 
Contact KMS 

Permeate with high turbidity  

 
Perform Leak Test 

 see Chapter 10.2 
 

Table 10: Troubleshooting Guideline 

ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 1765 of 2338



 
PURON® PSH 1500 Product Manual

A Koch Chemical Technology Group, LLC Company 

                                                                                                                            
 
 

 
This document and information contained herein is of a confidential nature and the property of Koch Membrane Systems, Inc. and shall not be copied, 

photographed, or reproduced in any manner nor used for any purpose whatsoever except by written permission of Koch Membrane Systems.  This document 
shall be returned to Koch Membrane Systems upon request.  © 2008 Koch Membrane Systems, Inc.  All rights reserved. 

 
Product manual PM_PSH1500-1-en.doc  27/29 

10.1. Power Flushing Procedure 

The Power Flushing Procedure is carried out in the tank without removing any 
modules. Follow the instructions below and see figure 3 for details: 
 If the system is equipped with a tap water supply then completely flood the 

Aeration system of all related modules. It is also possible to power flush 
PURON® modules with the existing biomass. Flooding will be achieved by 
stopping the Membrane Blower (2) 

 After successful flooding shut the valve (1) 
 Now flush the system with high pressure 400-600 mbar 

o Restart the Membrane Blower 
o After a short delay of a few seconds, reopen the valve 

 The nozzles of the Aeration system are now purged and cleaned. The pressure of 
the system should be significantly lower then before. 

 Restart normal operation mode 
 

 
Figure 10: PURON® Power Flushing Procedure 

ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 1766 of 2338



 
PURON® PSH 1500 Product Manual

A Koch Chemical Technology Group, LLC Company 

                                                                                                                            
 
 

 
This document and information contained herein is of a confidential nature and the property of Koch Membrane Systems, Inc. and shall not be copied, 

photographed, or reproduced in any manner nor used for any purpose whatsoever except by written permission of Koch Membrane Systems.  This document 
shall be returned to Koch Membrane Systems upon request.  © 2008 Koch Membrane Systems, Inc.  All rights reserved. 

 
Product manual PM_PSH1500-1-en.doc  28/29 

10.2. Leak Test 

First use the turbidity measurement to identify if there is a membrane integrity 
problem at all. In case something is detected take another sample for lab analysis to 
verify the accuracy of the online equipment. If that is proven to work properly, operate 
all trains independently to locate the affected train. If several modules are attached to 
one train (2nd phase) use the manual isolation valves on each module to determine 
the one with missing integrity. 
Once done, use a drain pump to empty the membrane tank (if available) or lift the 
module into an external dip tank for bubble point testing at ~300mbar transmembrane 
pressure (TMP). 
When the integrity problem is detected, isolate the module row or repair it. The repair 
procedure is not being issued in this document. Contact KMS for more details. 
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11. Appendix 

11.1. PURON® Data Sheet 

11.2. PURON® Module PSH-1500 Outline Drawing 

11.3. PURON® Module PSH-1500 Installation Drawing 

11.4. Connection Kit Outline Drawing 

11.5. Module Line-up Protocol 

11.6. PURON® PSH Commissioning Protocol 

11.7. PURON® PSH Recovery Cleaning Protocol 
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PURON® HOLLOW FIBER MODULES
Hollow Fiber Submerged Membrane Modules for MBR Applications 

PRODUCT
DESCRIPTION

Membrane Chemistry:
Membrane Type:
Fiber Support Chemistry:
Nominal Pore Size:
Outside Fiber Diameter: 
Potting Material: 
Module Frame Material: 
Permeate Collection Tube Material:
Storage Solution: 

 Proprietary polyethersulfone 
 L1 braided hollow fiber for outside-in operation 
 Polyester 
 0.05 μm 
 0.1 inch (2.6 mm) 
 Proprietary epoxy compound 
 316 Stainless Steel 
 PVC, PN 16 and PE manifolds 
 Glycerin 

PRODUCT
SPECIFICATIONS 

Model  
PSH 250 
PSH 500 
PSH 1500 

Part Number 
PUR-PSH31-8
PUR-PSH31-16
PUR-PSH34-44

 Membrane Area ft2 (m2)
 2,690  (250) 
 5,380  (500) 
 16,150 (1500)

OPERATING & 
DESIGN
INFORMATION* 

Temperature Range:                   41 - 104°F (5 - 40°C) 
Maximum Filtration Transmembrane Pressure:             9 psi (0.6 bar) 
Maximum Backflush Transmembrane Pressure:       14.5 psi (1 bar) 
Typical Instantaneous Air Flow Rates:  
 PSH 250 and PSH 500 models: 0.016 – 0.038 scfm/ft2 (0.30 - 0.7 Nm3/hr.m2)
 PSH 1500 model: 0.015 – 0.033 scfm/ft2 (0.27 - 0.6 Nm3/hr.m2)
Allowable pH Range for Cleaning             2.5 - 12 
Maximum Allowed Total Chlorine @ 95°F (35°C) or Lower:  1,000 ppm @ pH 10 or higher during backflush 
Maximum Allowed Total Chlorine @ 95°F (35°C) or Lower:  2,000 ppm @ pH 10 or higher during recovery cleaning 
Maximum Allowed Total Chlorine Contact:         500,000 ppm-hrs cumulative 
* Consult Process Technology Group for specific applications.

Model

PSH 250 
PSH 500 
PSH 1500 

 L 
Inches (mm) 

 35.67 (906) 
 65.43 (1,662) 
 88.35 (2,244) 

 W 
Inches (mm) 

 35.16 (893) 
 35.16 (893) 
 69.10 (1,755) 

 H 
Inches (mm) 

 93.82 (2,384) 
 95.35 (2,422) 
 99.61 (2,530)

 Dry Weight 
 Pounds (kg) 

 660 (300)  
  1,210 (550) 
   2,860 (1,300)

NOMINAL
DIMENSIONS & 
WEIGHT* 

* See schematic diagrams next page.

CONNECTIONS Model

PSH 250 
PSH 500 
PSH 1500 

Permeate
Type Outside Diameter (mm)  

Flange  DN 50 (2”) 
Flange  DN 80 (3”) 
Pipe       Ø 200 

Air
Type         Outside Diameter (mm)  

Flange  DN 50 (2”) 
Flange DN 80 (3”) 
Pipe       Ø 110 

ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 1769 of 2338



PURON® HOLLOW FIBER MODULES 

Koch Membrane Systems, Inc., www.kochmembrane.com

Corporate Headquarters: 850 Main Street, Wilmington, Massachusetts 01887-3388, US, Tel. Toll Free: 1-888-677-5624, Telephone: 1-978-694-7000, Fax: 1-978-657-5208
European Headquarters: Koch Chemical Technology Group Ltd., Units 3-6, Frank Foley Way, Stafford ST16 2ST, GB, Telephone: +44-178-527-2500, Fax: +44-178-522-3149

• San Diego US • Aachen DE • Lyon FR • Madrid ES • Milan IT • Wijnegem BE • Beijing & Shanghai CN • Mumbai & Chennai IN • Melbourne & Sydney AU • Singapore • Sao Paulo BR • Manama BH • 

The STYLIZED K and KOCHKLEEN trademarks are registered in the US and other countries; the FLOW LINES DESIGN is registered in the US; and 
PURON is a registered trademark of Koch Membrane Systems, GmbH in Germany and other countries. 

Koch Membrane Systems, Inc. is a Koch Chemical Technology Group, LLC company. 
© 2009 Koch Membrane Systems, Inc. All rights reserved worldwide. 010/09 

 PSH 1500  PSH 500  PSH 250 

Module Transport and Storage Conditions: 
General Transport and Storage Conditions
Transport and storage should be carried out at ambient temperature (41 to 77°F 
/ 5 to 25°C). Extended exposure to UV source must be avoided. The modules 
must not be stored for longer than 3 months on site. 
Overseas Transport
When the modules are being transported by ship and the duration of the voyage 
is 4 weeks or less, the PURON® module should be placed in seaworthy 
packaging and stored at ambient temperature, provided that such temperature 
is between 41 and 113°F (5 and 45°C).  When the modules are being 
transported by ship and the duration of the voyage is more than 4 weeks, the 
module should be placed in seaworthy packaging and stored at ambient 
temperature, provided that such temperature is between 41 and 113°F (5 and 
45°C) and the relative humidity in the storage room is kept below 30%. 
Dry-up Protection
Once the PURON hollow fiber module has been commissioned with an 
aqueous medium, it should never be stored dry. If the membrane plant is not 
operated for 7 days or less, the module may be kept wet by keeping it 
submerged in the biomass, provided the following conditions are met: 

The biomass is healthy and is aerated and the recirculation of biomass 
over the membrane chamber is functioning properly. 
The module is fully submerged in the biomass. 
The module aeration is switched on every 30 minutes for a period of 1 
minute to assure mixing of sludge inside the module.

Storage of Used Modules
If the idle period is longer than 7 days, immersion in a storage solution is 
required. Proceed as follows: 

Submerge the module fully in potable water. Start the aeration for at least 
3 to 4 hours, drain the tank and finally refill with fresh water again. 
Add sodium hypochlorite to form a solution of concentration of 10 mg/l 
total chlorine at pH between 5.5 and 7.5. 
Check the chlorine concentration daily. If the concentration of total 
chlorine drops below 5 mg/l additional dosage of sodium hypochlorite is 
necessary. 

Long-term Storage
If a dry-up cannot be avoided due to transport or if the idle period is longer
than 21 days, the module has to be conditioned. Please consult KMS for more
details. 
Proper Handling
Utmost care at any time should be taken when handling the module.
Collisions, impact or hitting the ground in a rough manner may damage
modules or connections. 
Precautions When Working Near the Hollow Fiber Module
Keep the hollow fiber modules free from contact with sharp objects or
exposure to heat sources. Actions that may cause sparks (e.g. welding,
grinding) should be strictly prohibited.  

The information contained in this publication is believed to be accurate and reliable, but is not to be construed as implying any warranty or guarantee of performance.  We assume no responsibility, 
obligation or liability for results obtained or damages incurred through the application of the information contained herein.  Refer to Standard Terms and Conditions of Sale and Performance Warranty 
documentation for additional information 
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KMS PSH 1500 MODULE

OPTIONAL LIFTING TRAVERSE
PUR-LIFTTRAV-1500 AVAILABLE
SEPARATLY

OPTIONAL HANGING TRAVERSE
PUR-TRAV-1500 AVAILABLE
SEPARATLY OR AS PART OF
INSTALLATION KIT UPON REQUEST

PLEASE USE KMS CONNECTION KIT
PUR-CON-1500 FOR 
AERATION AND PERMEATE

PERMEATE

AERATION

AERATION

REVISIONS
REV DCR DESCRIPTION DRAWN  DATE CHK'D APP'D ENG APP DATE

1 INITIAL RELEASE NJ 09/19/08

D

E

F

C

1 2 3 4

B

A

321 5

C

D

4 6 7 8

A

B

UNLESS OTHERWISE SPECIFIED
DIMENSIONS ARE IN MM

TOLERANCES ON:

KOCH MEMBRANE SYSTEMS, Kackertstr. 10, D52072 Aachen, Germany.
NOTICE:  THIS DOCUMENT AND THE INFORMATION CONTAINED HEREIN IS THE CONFIDENTIAL AND PROPRIETARY PROPERTY OF 
KOCH MEMBRANE SYSTEMS (KMS), AND HAS BEEN PROVIDED TO YOU IN CONFIDENCE.  KMS EQUIPMENT AND PROCESSES MAY 
BE COVERED BY VARIOUS UNITED STATES AND FOREIGN PATENTS AND PENDING PATENT APPLICATIONS.  KMS RESERVES ALL 
PATENT, TRADEMARK, PROPRIETARY, COPYRIGHT, DESIGN, MANUFACTURING, REPRODUCTION, USE AND SALE RIGHTS TO THIS
DOCUMENT AND THE INFORMATION CONTAINED HEREIN EXCEPT TO THE EXTENT KOCH GRANTS THE CUSTOMER EXPRESS WRITTEN
PERMISSION TO EXERCISE SUCH RIGHTS.     IN THE EVENT THAT THIS DOCUMENT OR ANY INFORMATION CONTAINED HEREIN IS
INAPPROPRIATELY USED, DISCLOSED, OR OTHERWISE REPRODUCED, THIS DOCUMENT (INCLUDING ANY COPIES) WILL BE IMMEDIATELY 
RETURNED TO KMS AT ITS REQUEST. © , KOCH MEMBRANE SYSTEMS, INC.  ALL RIGHTS RESERVED.

THIRD ANGLE PROJECTIONDEBUR AND 
BREAK SHARP 
EDGES

DO NOT SCALE DRAWING

REV:TITLE:

DWG NO.

SCALE:1:20 SHEET 1 OF 1

A3PUR-KIT-1500

PSH 1500 MODULE

COMPONENT PARTS 1

For information only
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Module Line-up Protocol 

The drawing below is an overhead view of the membrane tank (not drawing to scale). Place 
the module position numbers on the appropriate module position below.  

Plant Name and Location: __________________________________________________ 

Recorded by (Name): ______________________ Date: _______________________ 

Faxed to KMS Germany +49-241 413 26 59 on:  Date: _______________________ 

Note: To maintain any warrantees and guarantees when ever any modules or module rows 
are moved, replaced or put into service this form must be updated and sent to KMS within 
seven calendar days. 
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Module 
Position # 

Module 
Serial # Annotations 

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

 ____________________________________________ 
 Customer’s Name (please print) 

_________________________ ____________________________________________ 
Date Customer’s Signature 
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PURON® PSH Commissioning Protocol 

Before the commissioning procedure is carried out please make sure that all items on the 
Plant-Start-up check-list provided by KMS are completed prior to the arrival of our Field 
Service Engineer(s). Sign the bottom of the form and fax it to our Field Service Department 
at +49 241 4132659 ATTENTION – Field Services Administrative Assistant. 

Once all requirements for a successful commissioning are fulfilled, please go ahead with the 
following procedure. A KMS Field Service Engineer will guide you through the entire 
process. All necessary comments should be documented in the available space. 

System is ready for the installation of the PURON membranes. The control software has 
been installed post FAT and the I/O check has been completed. 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

On location a KMS person will check the issued P&ID as per contractual description 
against the ‘as built’ system. Comments will be made if necessary. KMS will sign OFF 
as built P&ID if installation is correct. If system is not suitable or corrections must be 
made, the work and time frame will be assessed. Sign OFF and membrane 
commissioning will be suspended until the system is suitably configured. 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 
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KMS will control the software as part of a SAT. The KMS engineer will wet test the basic 
program structure with help from the builder. If the basics are present according to the 
KMS supplied software description this will be officially communicated. Software issues 
can suspend commissioning if the builder can not show the basic functionality of the 
plant. 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

KMS will supervise the flushing of all permeate pipe work and the purging of all aeration 
pipe work and will inspect for debris. 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

KMS will supervise the unpacking of the membrane modules. An inspection will be 
made of each and every component as delivered to site. Any damage will be 
documented with photos. 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 
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KMS will supervise the assembly of the traverse (hanging device) to the module frame. 
Please consider the designated mounting locations on that frame highlighted in the 
customer approved outline drawing. Adhere to recommended torque values for the 
appropriate bolts. Now carefully remove the plastic jackets of each individual fiber 
bundle. 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

KMS will supervise the assembly of all installation kits to the designated aeration and 
permeate connections on the headers. 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

KMS will supervise the lifting and placement of the modules into the filtration tank or 
filtration zone. The modules will be mechanically fixed and the necessary permeate and 
air pipes mounted and checked. If non KMS persons are involved in the work they must 
not stand on the headers or use the headers to lever connections. The modules may 
now be submerged up to the required working depth of the tank. The membrane 
guarantee begins at this moment in time. 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 
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The aeration system will be the first tested item. The aeration must be balanced and 
correct. KMS will suggest a correct working aeration system. In separate filtration tanks 
the sludge distribution line and tank hydrodynamics will also be tested (or tested directly 
on sludge at a later time if bioreactor is already seeded). 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

The permeate system will be the next tested item. The system will be de-aerated and 
purged. The KMS person will supervise the various process, back flush and ventilation 
modes in order to fully prime the membranes. This may take 2-3 hours. Any leaks or 
false air will be eliminated (see next item). After running for at least 2 hours, the hoses 
and connections should be re-tested. 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

Once the permeate system is purged and fully de-aerated, a leak test will be performed. 
This will occur per train of modules and per individual modules where allowable 
(depends on valving or blanks). Supply compressed and oil-free air of max. 0,3 bar to 
the permeate system (for instance at sample or drain connections of the pipe) so that 
leaks could instantly be detected and eliminated. 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 
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Once primed and the glycerin is removed, a clean water permeability (CWP) test will be 
carried out. This will occur per train of modules and per individual modules where 
allowable (depends on valving or blanks). The target value per module is 400-
500 l/m2hbar @ Flux of 20 LMH. The train CWP may be lower due to inherent pressure 
losses. The CWP is correlated to 20˚C. The formula will be communicated by KMS. 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

Once all modules have met the quality criteria the system will be run in automatic at the 
first possible convenience. The design flow will be run and the set points programmed to 
yield the correct Net flow according to the contractually design. The MC software will be 
tested and training of operators will commence. The KMS person will define the moment 
that the system is ready for production. 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 
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Summary / Open Issues 

The commissioning is ready once the KMS commissioning engineer has handed the system 
over after water testing. All parties must agree that this moment has been reached. Any 
open issues will be documented here. Both parties will sign OFF this check-list if done. 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

 ____________________________________________ 
 Customer’s Name (please print) 

_________________________ ____________________________________________ 
Date Customer’s Signature 
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PURON® PSH Recovery Cleaning Protocol 

Plant Name and Location: __________________________________________________

Recorded by (Name): ______________________ Date: _______________________ 

Faxed to KMS Germany +49-241 413 26 59 on:  Date: _______________________ 

Note: To maintain any warrantees and guarantees when ever any modules or module rows are cleaned to restore the original permeability 
this form must be updated and sent to KMS within seven calendar days. 
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Module Serial # / Train in service for Recovery Cleaning: __________________________________________________

Date, Time Temperature
Biomass [°C] 

Static Head 
in Standby mode 

[mbar] 

Pressure
Filtration mode 

[mbar] 

Flow Filtration 
mode [l/h] App’d

Before Recovery Cleaning 

      

      

      

After Recovery Cleaning 

      

      

      

____________________________________________
Customer’s Name (please print) 

_________________________ ____________________________________________
Date Customer’s Signature 
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Model/Mounting:
Surface back flange 631
Direct bottom connection 632
Panel via 3 hole fixing 633
Panel via clamp fixing 634
Direct bottom rear connection 635

Dial Size in mm: 063
100
150

Range:
See range codes overleaf

example only   72
Dial size & connections:

1/8”NPT   2N
63mm 1/8”BSPP   2P

1/8”BSPT   2T

63mm 1/4”NPT   4N
100mm 1/4”BSPP   4P
150mm 1/4”BSPT   4T

3/8”NPT   6N
3/8”BSPP   6P

100 3/8”BSPT   6T
150mm 1/2”NPT   8N

1/2”BSPP   8P
1/2”BSPT   8T

Liquid filled case
Glycerine   G
Silicon   S

600 Series
A HEAVY DUTY ALL STAINLESS FILLABLE PRESSURE GAUGE ESPECIALLY DESIGNED FOR
RUGGED APPLICATIONS IN THE OIL, CHEMICAL, FOOD AND BEVERAGE INDUSTRIES.

FULLY COMPLIES WITH THE ACCURACY REQUIREMENTS OF A.S.1349

........with a two year warranty
STANDARD SPECIFICATION:
Case :  AISI 304 Stainless steel weatherproof

construction, with B.O. vent
Bezel :  AISI 304 Stainless steel
Window :  Sheet glass
Dial :  Aluminium
Pointer :  Aluminium with black finish
Bourdon Tube :  AISI 316 Stainless steel

  (Fully welded joints)
Movement :  Stainless steel
Socket (connection) :  AISI 316 Stainless steel
Accuracy :  1% between 10% and 90% of the scale

range,1.5% outside these limits
Dial  sizes (mm) :  63, 100, 150. (Also 250 by request)
Pressure ranges :  63mm size - minus 100 to 100,000 kPa

:  100 and 150mm- minus 100 to 350,000 kPa
Overrange :  130%, Higher on request
Temperature range :  From minus 20 to 100oC
IP Rating :  Up to IP67

NATA ENDORSED CALIBRATION CERTIFICATES AVAILABLE

ORDERING CODES FOR STANDARD CONFIGURATIONS
632  -  100  -  72  -  8T  -  G COMMON AVAILABLE OPTIONS

Window:
Laminated safety glass  --------------------
Perspex (Plexiglas)    ------------------------
Gauge pointers:
Adjustable      ---------------------------------
Auxillary pointer
Maximum    -----------------------------------
Minimum      ----------------------------------
Set pointer (Painted red)    ------------------
Movement
Monocont (Vibration/pulsation resistant)---
Bezel/case material
316 S/S    --------------------------------------
Restrictors:
0.3mm bore    ---------------------------------
0.8mm bore    ---------------------------------
Adjustable contacts:  100 & 150mm
only
Type M1 (Single contact makes)-------------
Type M2 (Single contact breaks)-------------
Type M11 (Double; 1st makes, 2nd makes)-
Type M12 (Double; 1st makes, 2nd breaks)-
Type M21 (Double; 1st breaks, 2nd makes)-
Type M22 (Double; 1st breaks, 2nd breaks)-
4-20 mA output--------------------------------
Diaphragm seals
See separate brochure for Model/types

WARNING: Do not use glycerine filled gauges in any service which may include strong oxidising agents including (but not limited to) Chlorine,Nitric Acid, Hydrogen Peroxide. Such combinations
can result in an explosion

AMBIT INSTRUMENTS PTY LTD Melbourne & Sydney Australia
Freecall (Australia only) 1800 101 102

{
{

{

Lab No. 3103

ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 1783 of 2338



STANDARD kPa SCALE RANGES and ORDERING CODES

Sales of ALL products are subject to our General Conditions of Quotation & Supply.
Technical specifications are subject to change without prior notice.

AMBIT INSTRUMENTS PTY LTD

cirteM A B C D E F G H I J K L M N O tuClenaP
tuo

eziSlaiD "8/1 "4/1 "8/3 "2/1 "8/1 "4/1 "8/3 "2/1

36 5.43 96 71 12 5.21 58 5.13 5.9 58 22 81 32 72 5.3 57 57 26 07

001 5.05 211 12 52 82 23 71 231 5.84 51 231 42 23 62 03 33 73 5.4 511 611 99 601

051 25 361 52 92 23 63 91 581 84 71 581 5.42 23 62 03 33 73 8.5 861 861 841 351

NON-STANDARD SCALES AND OTHER UNIT DESIGNATIONS ARE AVAILABLE ON REQUEST

DIMENSIONS

SURFACE MOUNTED
MODEL 631

DIRECT MOUNTED
BOTTOM CONNECTION

MODEL 632

FLUSH MOUNTED
SCREW FIXING

MODEL 633

FLUSH MOUNTED
CLAMP FIXING

MODEL 634

DIRECT MOUNTING
BACK CONNECTION

MODEL 635

ACN No 005 613 641

HEAD OFFICE & FACTORY: 42 TITAN DRIVE CARRUM DOWNS Vic 3201 AUSTRALIA.
Phone: 03.9776.8888  Fax: 03 9776.8656         Email: contact@ambitinst.com.au

FREECALL 1800 101 102
SYDNEY OFFICE: Unit 10, 272-274 Victoria St. Wetherill Park NSW 2164

Ph.: (02) 9604.3544 Fax: (02) 9604.3677  email: nswsales@ambitinst.com.au

LEDOM 136 236 336 436 536

mm36 YRD
DELLIF

562
553

591
582

562
553

013
004

062
053

YRDmm001
DELLIF

576
569

006
098

007
099

567
5501

056
049

YRDmm051
DELLIF

5521
0691

0801
5871

5201
0371

5201
0371

0001
5071

APPROXIMATE
WEIGHT IN GRAMS

(INCL. CARTON)

LAB No 3103

Range Order Code Range Order Code Range Order Code
-100/0/60

-100/0/150
-100/0/300
-100/0/500
-100/0/900

-100/0/1500

-100/0
0 - 60

0 - 100
0 - 160
0 - 250
0 - 400
0 - 600
0 - 800

0 - 1000
0 - 1600

0 - 2500
0 - 4000
0 - 6000

0 - 10,000
0 - 16,000
0 - 25,000
0 - 40,000
0 - 60,000

0 - 100,000
SPECIAL

42
43
44
45
46
47

16
67
69
70
72
73
74
98
75
76

79
79
80
81
82
84
86
87
88
90
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Reference Manual 
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July 2008 Rosemount 2051

www.rosemount.com

Rosemount 2051 Pressure 

Transmitter with FOUNDATION 

Fieldbus 

Rosemount 2051 Pressure Transmitters may be protected by one or more of the following: U.S. 

Patent Nos. 4466290; 4612812; 4791352; 4798089; 4818994; 4866435; 4878012; 4988990; 

4926340; 5083091; 5122794; 5166678; 5248167; 5278543; 5287746; 5329818; 5333504; 

5585777; 6017143; 6119047; 6295875; Des. 317266; Des. 318432; Des 342456. May depend on 

model. Other U.S. and foreign patents issued and pending.

NOTICE

Read this manual before working with the product. For personal and system safety, and for 

optimum product performance, make sure you thoroughly understand the contents before 

installing, using, or maintaining this product.

For technical assistance, contacts are listed below:

Customer Central

Technical support, quoting, and order-related questions.

United States - 1-800-999-9307 (7:00 am to 7:00 pm CST) 

Asia Pacific- 65 777 8211

Europe/ Middle East/ Africa - 49 (8153) 9390

North American Response Center

Equipment service needs.

1-800-654-7768 (24 hours—includes Canada)

Outside of these areas, contact your local Emerson Process Management representative.

The products described in this document are NOT designed for nuclear-qualified 

applications. Using non-nuclear qualified products in applications that require 

nuclear-qualified hardware or products may cause inaccurate readings.

For information on Rosemount nuclear-qualified products, contact your local Emerson 

Process Management Sales Representative.
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Section 1 Introduction

USING THIS MANUAL The sections in this manual provide information on installing, operating, and 

maintaining Rosemount 2051 pressure transmitters with FOUNDATION fieldbus. 

The sections are organized as follows:

• Section 2: Installation contains mechanical and electrical installation 

instructions.

• Section 3: Configuration provides instruction on basic operation, 

software functionality, and basic configuration procedures. 

• Section 4: Operation and Maintenance contains operation and 

maintenance techniques. 

• Section 5: Troubleshooting contains information on the 

troubleshooting suggestions for the most common operating problems. 

Also included are disassembly and reassembly procedures.

• Section A: Reference Data supplies reference and specification data, 

as well as ordering information.

• Section B: Approval Information contains intrinsic safety approval 

information, European ATEX directive information, and 

approval drawings.

• Section C: Block Information contains information on the Transducer 

and Resource blocks.

SERVICE SUPPORT To expedite the return process outside of the United States, contact the 

nearest Emerson Process Management representative.

Within the United States, call the Emerson Process Management Instrument 

and Valves Response Center using the 1-800-654-RSMT (7768) toll-free 

number. This center, available 24 hours a day, will assist you with any needed 

information or materials.

The center will ask for product model and serial numbers, and will provide a 

Return Material Authorization (RMA) number. The center will also ask for the 

process material to which the product was last exposed.

Emerson Process Management Instrument and Valves Response Center 

representatives will explain the additional information and procedures 

necessary to return goods exposed to hazardous substances.

Individuals who handle products exposed to a hazardous substance can avoid injury if they 

are informed of and understand the hazard. If the product being returned was exposed to a 

hazardous substance as defined by OSHA, a copy of the required Material Safety Data Sheet 

(MSDS) for each hazardous substance identified must be included with the returned goods.
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MODELS COVERED The following Rosemount 2051 Pressure Transmitters are covered by this 

manual:

Rosemount 2051C Coplanar
™

 Pressure Transmitter

2051CD - Differential Pressure Transmitter

Measures differential pressure up to 2000 psi (137,9 bar)

2051CG - Gage Pressure Transmitter

Measures gage pressure up to 2000 psi (137,9 bar)

Rosemount 2051T In-Line Pressure Transmitter

2051TG - Gage Pressure Transmitter

Measures gage pressure up to 10000 psi (689,5 bar)

2051TA - Absolute Pressure Transmitter 

Measures absolute pressure up to 10000 psi (689,5 bar)

Rosemount 2051L Liquid Level Pressure Transmitter

2051L - Flange-Mounted Liquid Level Transmitter

Provides precise level and specific gravity measurements up to 300 psi 

(20,7 bar) for a wide variety of tank configurations
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Section 2 Installation

Overview  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page 2-1

Safety Messages . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page 2-1

General Considerations . . . . . . . . . . . . . . . . . . . . . . . . . . . page 2-2

Mechanical Considerations . . . . . . . . . . . . . . . . . . . . . . . . page 2-2

Environmental Considerations  . . . . . . . . . . . . . . . . . . . . . page 2-2

Installation Procedures  . . . . . . . . . . . . . . . . . . . . . . . . . . . page 2-3

Dimensional Drawings  . . . . . . . . . . . . . . . . . . . . . page 2-3

Electrical Considerations . . . . . . . . . . . . . . . . . . . . . . . . . . page 2-21

Hazardous Locations Certifications . . . . . . . . . . . . . . . . . page 2-27

Rosemount 305, 306 and 304 Manifolds . . . . . . . . . . . . . . page 2-27

Liquid Level Measurement . . . . . . . . . . . . . . . . . . . . . . . . . page 2-31

OVERVIEW The information in this section covers installation considerations for the 

Rosemount 2051 with FOUNDATION fieldbus. A Quick Installation Guide for 

FOUNDATION fieldbus (document number 00825-0200-4101) is shipped with 

every transmitter to describe basic pipe-fitting and wiring procedures for initial 

installation. Dimensional drawings for each 2051 variation and mounting 

configuration are also included. 

SAFETY MESSAGES Procedures and instructions in this section may require special precautions to 

ensure the safety of the personnel performing the operation. Information that 

raises potential safety issues is indicated with a warning symbol ( ). Refer 

to the following safety messages before performing an operation preceded by 

this symbol.

Warnings

Explosions could result in death or serious injury: 

Installation of this transmitter in an explosive environment must be in accordance with the 

appropriate local, national, and international standards, codes, and practices. Please review the 

approvals section of the 2051 reference manual for any restrictions associated with a safe 

installation. 

• Before connecting a Field Communicator in an explosive atmosphere, ensure the 

instruments in the loop are installed in accordance with intrinsically safe or non-incendive 

field wiring practices.

• In an Explosion-Proof/Flameproof installation, do not remove the transmitter covers when 

power is applied to the unit. 

Process leaks may cause harm or result in death. 

• Install and tighten process connectors before applying pressure.

Electrical shock can result in death or serious injury.

• Avoid contact with the leads and terminals. High voltage that may be present on leads can 

cause electrical shock.
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GENERAL 

CONSIDERATIONS

Measurement accuracy depends upon proper installation of the transmitter 

and impulse piping. Mount the transmitter close to the process and use a 

minimum of piping to achieve best accuracy. Also, consider the need for easy 

access, personnel safety, practical field calibration, and a suitable transmitter 

environment. Install the transmitter to minimize vibration, shock, and 

temperature fluctuation.

IMPORTANT

Install the enclosed pipe plug (found in the box) in unused conduit opening 

with a minimum of five threads engaged to comply with explosion-proof 

requirements. 

For material compatibility considerations, see document number 

00816-0100-3045 on www.emersonprocess.com/rosemount.

MECHANICAL 

CONSIDERATIONS

NOTE

For steam service or for applications with process temperatures greater than 

the limits of the transmitter, do not blow down impulse piping through the 

transmitter. Flush lines with the blocking valves closed and refill lines with 

water before resuming measurement.

NOTE

When the transmitter is mounted on its side, position the Coplanar flange to 

ensure proper venting or draining. Mount the flange as shown in Figure 2-8 on 

page 2-16, keeping drain/vent connections on the bottom for gas service and 

on the top for liquid service.

ENVIRONMENTAL 

CONSIDERATIONS

Best practice is to mount the transmitter in an environment that has minimal 

ambient temperature change. The transmitter electronics temperature 

operating limits are –40 to 185 °F (–40 to 85 °C). Refer to Appendix A: 

Reference Data that lists the sensing element operating limits. Mount the 

transmitter so that it is not susceptible to vibration and mechanical shock and 

does not have external contact with corrosive materials.

Electrical shock can result in death or serious injury. 

• Avoid contact with the leads and terminals.

Process leaks could result in death or serious injury. 

• Install and tighten all four flange bolts before applying pressure.

• Do not attempt to loosen or remove flange bolts while the transmitter is 

in service.

Replacement equipment or spare parts not approved by Emerson Process 

Management for use as spare parts could reduce the pressure retaining 

capabilities of the transmitter and may render the instrument dangerous. 

• Use only bolts supplied or sold by Emerson Process Management as spare 

parts.

• Refer to page A-25 for a complete list of spare parts.

Improper assembly of manifolds to traditional flange can damage sensor module. 

• For safe assembly of manifold to traditional flange, bolts must break back 

plane of flange web (i.e., bolt hole) but must not contact sensor module 

housing.
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Rosemount 2051

INSTALLATION 

PROCEDURES

Dimensional Drawings

2051C Coplanar Flange Dimensional Drawing 

2051C Coplanar with Rosemount 305 Coplanar Integral Manifold

3.85 (98)

7.03 (179)

4.99 (127)

5.46 (138,7)

6.40 (163)

3.85 (98)

7.44 

(189)

Drain/ Vent 

Valve

5.50 (140)

MAX OPEN

6.19 

(157)

10.60 (270)

MAX OPEN

4.99 (127)

5.46 (138,7)
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Coplanar Flange Mounting Configurations with 

Optional Bracket (B4) for 2-in. Pipe or Panel Mounting

P
A

N
E

L
 
M

O
U

N
T

I
N

G
P

I
P

E
 
M

O
U

N
T

I
N

G

Dimensions are in inches (millimeters)

4.99 (127)

7.03 

(179)

2.81

(71)

4.73

(120)

6.15

(156)

2.45 (62)
5
/16 � 1

1
/2 Bolts 

for Panel Mounting

(Not Supplied)

3

/8–16 × 1
1

/4 Bolts

for Mounting

to Transmitter

2.8 (71)

3.4 (85)

6.22

(158)
3.51

(89)

2-inch U-Bolt

for Pipe Mounting

3.4 (85)

3

/8–16 × 1
1

/4 Bolts

for Mounting

to Transmitter
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Rosemount 2051

2051C Coplanar with Traditional Flange

2051C Coplanar with Rosemount 305 Traditional Integral Manifold

3.85 (98)

7.76

(197)

3.40 (86)1.10 (28)

1

/2 - 14 NPT

Flange

Adapter

(optional)
Drain/

Vent Valve

5.46 (139)

4.99 (127)

1.626

(41,3)

2.126

(54)

3.85 (98)

1
/2 - 14 NPT 

Flange 

Adapter 

(optional)

Drain/

Vent Valve

3.50

(89)

1.05

(27)

1.10

(28)

3.75 (95)

MAX OPEN

6.19

(157)

2.126

(54)
6.20 (158)

MAX 

OPEN

8.90 (226)

MAX OPEN

2.70 (69)

MAX 

OPEN

1.626

(41,3)

5.46 (139)

4.99 (127)
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Traditional Flange Mounting Configurations with

Optional Brackets for 2-in. Pipe or Panel Mounting

Panel Mount (Bracket Option B2 / B8) Pipe Mount (Bracket Option B3 / B9 / BC)

Pipe Mount (Bracket Option B1 / B7 / BA)

9.18 (233)

2.62 

(67)

6.19 (157)

5.32

(135)

1.94

(49)

3.50

(89)

1.10

(28)

3.56

(90) 4.85

(123)

6.19

(157)

11.51

(292)

6.76 (172)

3.56 (90)

MAX OPEN

1.10 (28)

3.50 (89)

2.62 (67)

0.93 

(24)
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Rosemount 2051

2051T Dimensional Drawings

2051T with Rosemount 306 Integral Manifold

5.46 (139)

4.99 (127)

3.85 (98)

7.15 (182)

3.85 (98)

7.15 

(182)

4.85 

(123)

6.25 

(159)

MAX OPEN

4.99 (127)

4.10 

(105)

5.46 (139)

ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 1801 of 2338



Reference Manual

00809-0200-4101, Rev AA

July 2008Rosemount 2051

2-8

2051T Typical Mounting Configurations with Optional Mounting Bracket

Pipe Mounting Panel Mounting

6.21 

(158)

3.49

(89)

3.85

(98)

1.99 (51)

4.72

(120)

6.90

(175)

2.81 (71)

5.16 (131)
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Rosemount 2051

2051L Liquid Level 

2-in. Flange Configuration (Flush Mount Only) 3- and 4-in. Flange Configuration

Optional Flushing Connection Ring 

(Lower Housing)

Diaphragm Assembly and 

Mounting Flange

3.85

(98)

A

H

3.85

(98)

D

A

H

2-in., 4-in., or

6-in.

Extension

(50.8, 101.6,

152.4)

E

5.46 (138,7)

4.99 (127)

6.60

(68)

7.02

(178)

8.12

(206)

Flushing Connection

E

F

G

CB
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Mount the Transmitter Process Flange Orientation

Mount the process flanges with sufficient clearance for process connections. 

For safety reasons, place the drain/vent valves so the process fluid is directed 

away from possible human contact when the vents are used. In addition, 

consider the accessibility for a testing or calibration input.

NOTE

Most transmitters are calibrated in the horizontal position. Mounting the 

transmitter in any other position will shift the zero point to the equivalent 

amount of liquid head pressure caused by the varied mounting position. To 

reset zero point, refer to “Sensor Trim” on page 4-5.

Terminal Side of Electronics Housing

Mount the transmitter so the terminal side is accessible. Clearance of 0.75-in. 

(19 mm) is required for cover removal. Use a conduit plug on the unused side 

of the conduit opening.

Circuit Side of Electronics Housing

Provide 0.75 in. (19 mm) of clearance for units without an LCD display. 

Provide 3 in. (76 mm) of clearance for units installed with LCD.

Cover Installation

Always ensure a proper seal by installing the electronics housing covers so 

that metal contacts metal. Use Rosemount o-rings.

Table 2-1.   2051L Dimensional Specifications

Except where indicated, dimensions are in inches (millimeters).

Class

Pipe 

Size

Flange 

Thickness A

Bolt Circle 

Diameter B

Outside 

Diameter C

No. of 

Bolts

Bolt Hole 

Diameter

Extension 

Diameter
(1) 

D

O.D. Gasket 

Surface E

ASME B16.5 (ANSI) 150 2 (51) 0.69 (18) 4.75 (121) 6.0 (152) 4 0.75 (19) NA 3.6 (92)

3 (76) 0.88 (22) 6.0 (152) 7.5 (191) 4 0.75 (19) 2.58 (66) 5.0 (127)

4 (102) 0.88 (22) 7.5 (191) 9.0 (229) 8 0.75 (19) 3.5 (89) 6.2 (158)

ASME B16.5 (ANSI) 300 2 (51) 0.82 (21) 5.0 (127) 6.5 (165) 8 0.75 (19) NA 3.6 (92)

3 (76) 1.06 (27) 6.62 (168) 8.25 (210) 8 0.88 (22) 2.58 (66) 5.0 (127)

4 (102) 1.19 (30) 7.88 (200) 10.0 (254) 8 0.88 (22) 3.5 (89) 6.2 (158)

DIN 2501 PN 10–40 DN 50 20 mm 125 mm 165 mm 4 18 mm NA 4.0 (102)

DIN 2501 PN 25/40 DN 80 24 mm 160 mm 200 mm 8 18 mm 65 mm 5.4 (138)

DN 100 24 mm 190 mm 235 mm 8 22 mm 89 mm 6.2 (158)

Class
(1)

(1) Tolerances are -0.020 and +0.040 (-0,51 and +1,02)

Pipe 

Size

Process 

Side F

Lower Housing G

H1/4 NPT 1/2 NPT

ASME B16.5 (ANSI) 150 2 (51) 2.12 (54) 0.97 (25) 1.31 (33) 5.65 (143)

3 (76) 3.6 (91) 0.97 (25) 1.31 (33) 5.65 (143)

4 (102) 3.6 (91) 0.97 (25) 1.31 (33) 5.65 (143)

ASME B16.5 (ANSI) 300 2 (51) 2.12 (54) 0.97 (25) 1.31 (33) 5.65 (143)

3 (76) 3.6 (91) 0.97 (25) 1.31 (33) 5.65 (143)

4 (102) 3.6 (91) 0.97 (25) 1.31 (33) 5.65 (143)

DIN 2501 PN 10–40 DN 50 2.4 (61) 0.97 (25) 1.31 (33) 5.65 (143)

DIN 2501 PN 25/40 DN 80 3.6 (91) 0.97 (25) 1.31 (33) 5.65 (143)

DN 100 3.6 (91) 0.97 (25) 1.31 (33) 5.65 (143)
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Rosemount 2051

Mounting Brackets

Rosemount 2051 Transmitters may be panel-mounted or pipe-mounted 

through an optional mounting bracket. Refer to Table 2-2 for the complete 

offering and see Figure 2-1 through Figure 2-5 on pages 2-11 and 2-12 for 

dimensions and mounting configurations.

Table 2-2.  Mounting Brackets

Figure 2-1. Mounting Bracket Option Code B4

2051 Brackets

Option 

Code

Process Connections Mounting Materials

Coplanar In-Line Traditional

Pipe 

Mount

Panel 

Mount

Flat 

Panel 

Mount

CS 

Bracket

SST 

Bracket

CS 

Bolts

SST 

Bolts

B4 X X X X X X X

B1 X X X X

B2 X X X X

B3 X X X X

B7 X X X X

B8 X X X X

B9 X X X X

BA X X X X

BC X X X X

5
/16 3 1

1
/2 Bolts 

for Panel Mounting

(Not Supplied)

3
/8–16 × 1

1
/4 Bolts

for Mounting

to Transmitter

2.8 (71)

3.4 (85)
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3.87 (98)3.75 (95)
1.65 (42)

2.62 (67)

4.97 

(127)

2.81 

(71)

1.65 (42)
3.87 (98)

4.5 (114)

1.40 (36)

Mounting Holes 

0.375 Diameter 

(10)

3.75 (95)

2.81

(71)

2.125 (54)

2.81 (71)

8 (203)

NOTE

Dimensions are in inches (millimeters).

1.62 (41)

Figure 2-2. Mounting Bracket Option Codes B1, B7, and BA

1.40 

(36)

1.40 

(36)

Figure 2-4. Panel Mounting Bracket Option Codes B2 and B8

Figure 2-5. Flat Mounting Bracket Option Codes B3 and BC
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Rosemount 2051

Flange Bolts

The 2051 is shipped with a Coplanar flange installed with four 1.75-in. (44 

mm) flange bolts. See Figure 2-6 and Figure 2-7 on pages 2-14 and 2-14. 

Stainless steel bolts are coated with a lubricant to ease installation. Carbon 

steel bolts do not require lubrication. No additional lubricant should be applied 

when installing either type of bolt. Bolts are identified by their head markings:

Bolt Installation

Only use bolts supplied with the 2051 or provided by Emerson Process 

Management as spare parts. When installing the transmitter to one of the 

optional mounting brackets, torque the bolts to 125 in-lb. (0,9 N-m). Use 

the following bolt installation procedure:

1. Finger-tighten the bolts.

2. Torque the bolts to the initial torque value using a crossing pattern.

3. Torque the bolts to the final torque value using the same 

crossing pattern.

Torque values for the flange and manifold adapter bolts are as follows:

Table 2-3.  Bolt Installation

Torque Values

Carbon Steel (CS) Head Markings
B7M

B8M F593_*

Stainless Steel (SST) Head Markings

* The last digit in the F593_ head marking 

may be any letter between A and M.

316

See “Safety Messages” on page 2-1 for complete warning information.

Bolt Material Initial Torque Value Final Torque Value

CS-ASTM-A449 Standard 300 in.-lb (34 N-m) 650 in.-lb (73 N-m)

316 SST—Option L4 150 in.-lb (17 N-m) 300 in.-lb (34 N-m)

ASTM-A-193-B7M—Option L5 300 in.-lb (34 N-m) 650 in.-lb (73 N-m)

ASTM-A-193 Class 2, Grade 

B8M—Option L8

150 in.-lb (17 N-m) 300 in.-lb (34 N-m)
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Figure 2-6. Traditional Flange Bolt Configurations

Figure 2-7. Mounting Bolts and Bolt Configurations for Coplanar Flange

GAGE TRANSMITTERDIFFERENTIAL TRANSMITTER

Drain/Vent Drain/Vent

Plug

1.75 (44) × 4

1.50 (38) × 4

1.75 (44) × 4

1.50 (38) × 2
NOTE

Dimensions are in inches (millimeters).

Drain/Vent

TRANSMITTER WITH

FLANGE BOLTS

TRANSMITTER WITH

FLANGE ADAPTERS AND 

FLANGE/ADAPTER BOLTS

Description Size in. (mm)

Flange Bolts 1.75 (44)

Flange/Adapter Bolts 2.88 (73)

Manifold/Flange Bolts 2.25 (57)

Note: Rosemount 2051T transmitters are direct mount and do not require bolts for process connection.

NOTE

Dimensions are in inches (millimeters).

1.75 (44) × 4

2.88 (73) × 4
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Rosemount 2051

Impulse Piping The piping between the process and the transmitter must accurately transfer 

the pressure to obtain accurate measurements. There are six possible 

sources of impulse piping error: pressure transfer, leaks, friction loss 

(particularly if purging is used), trapped gas in a liquid line, liquid in a gas line, 

and density variations between the legs.

The best location for the transmitter in relation to the process pipe is 

dependent on the process. Use the following guidelines to determine 

transmitter location and placement of impulse piping:

• Keep impulse piping as short as possible.

• For liquid service, slope the impulse piping at least 1 in./foot (8 cm/m) 

upward from the transmitter toward the process connection.

• For gas service, slope the impulse piping at least 1 in./foot (8 cm/m) 

downward from the transmitter toward the process connection.

• Avoid high points in liquid lines and low points in gas lines.

• Make sure both impulse legs are the same temperature.

• Use impulse piping large enough to avoid friction effects and blockage.

• Vent all gas from liquid piping legs.

• When using a sealing fluid, fill both piping legs to the same level.

• When purging, make the purge connection close to the process taps 

and purge through equal lengths of the same size pipe. Avoid purging 

through the transmitter.

• Keep corrosive or hot (above 250 °F [121 °C]) process material out of 

direct contact with the sensor module and flanges.

• Prevent sediment deposits in the impulse piping.

• Maintain equal leg of head pressure on both legs of the impulse piping.

• Avoid conditions that might allow process fluid to freeze within the 

process flange.
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Mounting Requirements

Impulse piping configurations depend on specific measurement conditions. 

Refer to Figure 2-8 for examples of the following mounting configurations:

Liquid Flow Measurement

• Place taps to the side of the line to prevent sediment deposits on the 

process isolators.

• Mount the transmitter beside or below the taps so gases vent into the 

process line.

• Mount drain/vent valve upward to allow gases to vent.

Gas Flow Measurement

• Place taps in the top or side of the line.

• Mount the transmitter beside or above the taps so to drain liquid into 

the process line.

Steam Flow Measurement

• Place taps to the side of the line.

• Mount the transmitter below the taps to ensure that impulse piping will 

remain filled with condensate.

• In steam service above 250 °F (121 °C), fill impulse lines with water to 

prevent steam from contacting the transmitter directly and to ensure 

accurate measurement start-up.

NOTE

For steam or other elevated temperature services, it is important that 

temperatures at the process connection do not exceed the transmitter’s 

process temperature limits. See “Process Temperature Limits” on page A-7 

for details.

Figure 2-8. Installation 

Examples

LIQUID SERVICE GAS SERVICE STEAM SERVICE

F
lo
w

F
lo
w

F
lo
w
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Process Connections Coplanar or Traditional Process Connection

Install and tighten all four flange bolts before applying pressure, or process 

leakage will result. When properly installed, the flange bolts will protrude 

through the top of the sensor module housing. Do not attempt to loosen or 

remove the flange bolts while the transmitter is in service.

Flange Adaptors:

Rosemount 2051DP and GP process connections on the transmitter flanges 

are 
1

/4–18 NPT. Flange adapters are available with standard 
1

/2–14 NPT Class 

2 connections. The flange adapters allow users to disconnect from the 

process by removing the flange adapter bolts. Use plant-approved lubricant or 

sealant when making the process connections. Refer to Dimensional 

Drawings on page 2-3 for the distance between pressure connections. This 

distance may be varied ±
1
/8 in. (3.2 mm) by rotating one or both of the flange 

adapters.

To install adapters to a Coplanar flange, perform the following procedure:

1. Remove the flange bolts.

2. Leaving the flange in place, move the adapters into position with the 

o-ring installed.

3. Clamp the adapters and the Coplanar flange to the transmitter sensor 

module using the larger of the bolts supplied.

4. Tighten the bolts. Refer to “Flange Bolts” on page 2-13 for torque 

specifications.

Whenever you remove flanges or adapters, visually inspect the PTFE o-rings. 

Replace with o-ring designed for Rosemount transmitter if there are any signs 

of damage, such as nicks or cuts. Undamaged o-rings may be reused. If you 

replace the o-rings, retorque the flange bolts after installation to compensate 

for cold flow. Refer to the process sensor body reassembly procedure in 

Section 5: Troubleshooting.
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O-rings:

The two styles of Rosemount flange adapters (Rosemount 1151 and 

Rosemount 3051/2051/2024/3095) each require a unique O-ring (see Figure 

2-9). Use only the O-ring designed for the corresponding flange adaptor.

Figure 2-9. O-Rings.

When compressed, PTFE O-rings tend to “cold flow,” which aids in their 

sealing capabilities.

NOTE

PTFE O-rings should be replaced if the flange adapter is removed.

Failure to install proper flange adapter O-rings may cause process leaks, which can result in 

death or serious injury. The two flange adapters are distinguished by unique O-ring grooves. 

Only use the O-ring that is designed for its specific flange adapter, as shown below.

ROSEMOUNT 3051S / 3051 / 2051 / 3001 / 3095 / 2024

ROSEMOUNT 1151

Flange 

Adapter

O-ring

Flange Adapter

O-ring

PTFE Based

Elastomer

PTFE

Elastomer
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Inline Process Connection

Housing Rotation The electronics housing can be rotated up to 180 degrees in either direction to 

improve field access, or to better view the optional LCD display. To rotate the 

housing, perform the following procedure:

1. Loosen the housing rotation set screw using a -in. hex wrench.

2. Turn the housing left or right up to 180° from its original position. Over 

rotating will damage the transmitter. 

3. Retighten the housing rotation set screw.

Figure 2-10. Housing Rotation

Do not apply torque directly to the sensor module. Rotation between the sensor module 

and the process connection can damage the electronics. To avoid damage, apply torque 

only to the hex-shaped process connection.

Sensor Module

Process Connection

5

64

------

Housing Rotation Set 

Screw (5/64-in.)
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LCD Display Transmitters ordered with the LCD option are shipped with the display 

installed. Installing the display on an existing 2051 transmitter requires a small 

instrument screwdriver.

Figure 2-11. LCD Display .

Tagging Commissioning (Paper) Tag

When commissioning more than one device on a fieldbus segment, it can be 

difficult to identify which device is at a particular location. A removable tag 

provided with the transmitter can aid in this process by linking the Device ID 

and a physical location. TheDevice ID is a unique code that identifies a 

particular device in the absence of a device tag. The device tag is used by the 

customer as an operational identification for the device and is usually defined 

by the Piping and Instrumentation Diagram (P & ID).

The installer should note the physical location in both places on the 

removable commissioning tag and tear off the bottom portion. This should be 

done for each device on the segment. The bottom portion of the tags can be 

used for commissioning the segment in the control system, providing a direct 

link between the Device ID and the tag location.

Jumpers (Top and Bottom)

LCD Display

Extended 

Cover

COMMISSIONING TAG

Device ID: 

0011512051010001440-121698091725

PD Tag:

Device ID: 

0011512051010001440-121698091725

PD Tag:

Tear Here
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ELECTRICAL 

CONSIDERATIONS

NOTE

Make sure all electrical installation is in accordance with national and local code 

requirements.

Conduit Installation

Recommended conduit connections are shown in Figure 2-12.

Figure 2-12. Conduit Installation 

Diagrams.

If all connections are not sealed, excess moisture accumulation can damage the 

transmitter. Make sure to mount the transmitter with the electrical housing positioned 

downward for drainage. To avoid moisture accumulation in the housing, install wiring 

with a drip loop, and ensure the bottom of the drip loop is mounted lower than the 

conduit connections or the transmitter housing.

Sealing 

Compound

Conduit

Lines

CORRECT

Possible 

Conduit Line 

Positions

Sealing 

Compound

Possible 

Conduit Line

Positions

CORRECT INCORRECT

ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 1815 of 2338



Reference Manual

00809-0200-4101, Rev AA

July 2008Rosemount 2051

2-22

Wiring Wiring and power supply requirements can be dependent upon the approval 

certification. As with all FOUNDATION fieldbus requirements, a conditioned 

power supply and terminating resistors are required for proper operation. The 

standard 2051 pressure transmitter terminal block is pictured in Figure 2-13. 

The terminals are not polarity sensitive. The transmitter requires 9-32 Vdc to 

operate. Type A FOUNDATION fieldbus wiring 18 awg twisted shielded pair is 

recommended.

Avoid running instrument cable next to power cables in cable trays or near 

heavy electrical equipment. 

It is important that the instrument cable shield:

• be trimmed close and insulated from touching the transmitter housing

• be connected to the next shield if cable is routed through a junction box

• be connected to a good earth ground at the power supply end

Figure 2-13. FOUNDATION fieldbus Wiring

Do not connect the power signal wiring to the test terminals. Voltage may burn out the 

reverse-polarity protection diode in the test connection.

DP

Trim shield and insulate

Insulate

Shield

Connect Shield Back 

to the Power Supply 

Ground

ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 1816 of 2338



Reference Manual 

00809-0200-4101, Rev AA

July 2008

2-23

Rosemount 2051

Perform the following procedure to make wiring connections:

1. Remove the housing cover on terminal compartment side. Do not 

remove the cover in explosive atmospheres when the circuit is live. 

Signal wiring supplies all power to the transmitter.

2. Connect the leads to the two FOUNDATION fieldbus wiring terminals. Refer 

to Figure 2-14.

3. Plug and seal unused conduit connection on the transmitter housing to 

avoid moisture accumulation in the terminal side. Install wiring with a drip 

loop. Arrange the drip loop so the bottom is lower than the conduit 

connections and the transmitter housing.

Power Supply

External power supply required; transmitters operate on 9.0 to 32.0 V dc 

transmitter terminal voltage.

Transient Protection 

Terminal Block

The transmitter will withstand electrical transients of the energy level usually 

encountered in static discharges or induced switching transients. However, 

high-energy transients, such as those induced in wiring from nearby lightning 

strikes, can damage the transmitter.

The transient protection terminal block can be ordered as an installed option 

(Option Code T1 in the transmitter model number) or as a spare part to retrofit 

existing 2051 transmitters in the field. See “Spare Parts” on page A-38 for 

spare part numbers. The lightning bolt symbol shown in Figure 2-14 and 

Figure  identifies the transient protection terminal block.

Figure 2-14. Wiring with transient protection

See “Safety Messages” on page 2-1 for complete warning information.

DP

Trim shield and insulate

Insulate

Shield

Connect Shield Back 

to the Power Supply 

Ground
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NOTE

The transient protection terminal block does not provide transient protection 

unless the transmitter case is properly grounded. Use the guidelines to 

ground the transmitter case. Refer to page 2-25.

Do not run the transient protection ground wire with signal wiring as the 

ground wire may carry excessive current if a lightning strike occurs. 

Jumpers Security

After you configure the transmitter, you may want to protect the configuration 

data from unwarranted changes. Each transmitter is equipped with a security 

jumper that can be positioned “ON” to prevent the accidental or deliberate 

change of configuration data. The jumper is located on the front side of the 

electronics module and is labeled SECURITY (see Figure 2-15).

If the transmitter write protection jumper is in the “ON” position, the transmitter 

will not accept any “writes” to its memory. Configuration changes, such as 

digital trim and reranging, cannot take place when the transmitter security is 

on.

NOTE

If the security jumper is not installed, the transmitter will continue to operate in 

the security OFF configuration.

Configuring Transmitter Security Jumper Procedure

To reposition the jumper, follow the procedure described below.

1. Do not remove the transmitter covers in explosive atmospheres when 

the circuit is live. If the transmitter is live, set the loop to manual and 

remove power.

2. Remove the housing cover opposite the field terminal side. Do not 

remove the transmitter covers in explosive atmospheres when the 

circuit is live.

3. Reposition the jumpers as desired. Refer to Figure 2-15.

4. Reattach the transmitter cover. Always ensure a proper seal by 

installing the electronics housing covers so that metal contacts metal 

to meet explosion-proof requirements. 

Simulate

The simulate jumper is used in conjunction with the Analog Input (AI) function 

block. This switch is used to simulate the measurement. To enable the 

simulate feature, insert the jumper across “ENABLE” (see Figure 2-15) while 

the transmitter is powered.

NOTE

When power is cycled to the transmitter, simulate is automatically disabled 

regardless of the position of the jumper. This prevents the transmitter from 

being accidentally left in simulate mode. Therefore, to enable the simulate 

feature, the jumper must be inserted after power is applied to the transmitter.
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Figure 2-15. Transmitter 

Jumper Locations

Grounding Use the following techniques to properly ground the transmitter case:

Transmitter Case 

Always ground the transmitter case in accordance with national and local 

electrical codes. The most effective transmitter case grounding method is a 

direct connection to earth ground with minimal impedance. Methods for 

grounding the transmitter case include:

• Internal Ground Connection: The Internal Ground Connection screw 

is inside the FIELD TERMINALS side of the electronics housing. This 

screw is identified by a ground symbol ( ). The ground connection 

screw is standard on all Rosemount 2051 transmitters. Refer to 

Figure 2-16.

• External Ground Assembly: This assembly is included with the 

optional transient protection terminal block (Option Code T1), and it is 

included with various hazardous location certifications. The External 

Ground Assembly can also be ordered with the transmitter (Option 

Code V5), or as a spare part. See “Spare Parts” on page A-25. Refer to 

Figure 2-17 for location of the External Ground Screw.

Simulate Jumper

Security Jumper
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Figure 2-16. Internal Ground 

Screw

Figure 2-17. External Ground 

Assembly

NOTE

Grounding the transmitter case via threaded conduit connection may not 

provide sufficient ground continuity. 

Internal Ground 

Connection Screw

External Ground 

Assembly
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HAZARDOUS 

LOCATIONS 

CERTIFICATIONS

Individual transmitters are clearly marked with a tag indicating the approvals 

they carry. Transmitters must be installed in accordance with all applicable 

codes and standards to maintain these certified ratings. Refer to Appendix B: 

Approval Information for information on these approvals.

ROSEMOUNT 305, 306 

AND 304 MANIFOLDS

The 305 Integral Manifold is available in two designs: Traditional and 

Coplanar. The traditional 305 Integral Manifold can be mounted to most 

primary elements with mounting adapters in the market today. The 306 

Integral Manifold is used with the 2051T in-line transmitters to provide 

block-and-bleed valve capabilities of up to 10000 psi (690 bar).

Figure 2-18. Manifolds

2051C AND 305 

INTEGRAL COPLANAR 

2051C AND 305 

INTEGRAL TRADITIONAL 

2051T AND 306 

IN-LINE

2051C AND 304 

CONVENTIONAL 
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Rosemount 305 Integral 

Manifold Installation 

Procedure

To install a 305 Integral Manifold to a 2051 transmitter:

1. Inspect the PTFE sensor module o-rings. Undamaged o-rings may be 

reused. If the o-rings are damaged (if they have nicks or cuts, for 

example), replace with o-rings designed for Rosemount transmitter.

IMPORTANT

If replacing the o-rings, take care not to scratch or deface the o-ring grooves 

or the surface of the isolating diaphragm while you remove the damaged 

o-rings.

2. Install the Integral Manifold on the sensor module. Use the four 2.25-in. 

manifold bolts for alignment. Finger tighten the bolts, then tighten the 

bolts incrementally in a cross pattern to final torque value. See “Flange 

Bolts” on page 2-13 for complete bolt installation information and torque 

values. When fully tightened, the bolts should extend through the top of 

the sensor module housing.

3. If the PTFE sensor module o-rings have been replaced, the flange bolts 

should be re-tightened after installation to compensate for cold flow of 

the o-rings.

NOTE

Always perform a zero trim on the transmitter/manifold assembly after 

installation to eliminate mounting effects.

Rosemount 306 Integral 

Manifold Installation 

Procedure

The 306 Manifold is for use only with a 2051T In-line transmitter.

Assemble the 306 Manifold to the 2051T In-line transmitter with a 

thread sealant.

Rosemount 304 

Conventional Manifold 

Installation Procedure

To install a 304 Conventional Manifold to a 2051 transmitter:

1. Align the Conventional Manifold with the transmitter flange. Use the four 

manifold bolts for alignment.

2. Finger tighten the bolts, then tighten the bolts incrementally in a cross 

pattern to final torque value. See “Flange Bolts” on page 2-6 for complete 

bolt installation information and torque values. When fully tightened, the 

bolts should extend through the top of the sensor module housing.

3. Leak-check assembly to maximum pressure range of transmitter.

See “Safety Messages” on page 2-1 for complete warning information.
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Integral Manifold Operation

Three-valve configuration shown.

Drain/

Vent

Valve

Drain/

Vent 

Valve

Equalize

(closed)

Process

Isolate

(open)

Isolate

(open)

H L
In normal operation the two isolate valves between the 

process and instrument ports will be open and the 

equalizing valve(s) will be closed.

Drain/

Vent 

Valve

Equalize

(closed)

Process

Isolate

(closed)

Isolate

(open)

H L
To zero the 2051, close the isolate valve to the low 

pressure (downstream side) of the transmitter first.

Drain/

Vent

Valve

Drain/

Vent 

Valve

Equalize

(open)

Process

Isolate

(closed)

Isolate

(open)

H LNext, open the center (equalize) valve(s) to equalize 

the pressure on both sides of the transmitter.
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Drain/

Vent

Valve

Drain/

Vent 

Valve

Equalize

(closed)

Process

Isolate

(closed)

Isolate

(open)

H L
The manifold valves are now in the proper configuration 

for zeroing the transmitter. To return the transmitter to 

service, close the equalizing valve(s) first.

Drain/

Vent

Valve

Drain/

Vent 

Valve

Equalize

(closed)

Process

Isolate

(open)

Isolate

(open)

H L

Next, open the isolate valve on the low pressure side of 

the transmitter.
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LIQUID LEVEL 

MEASUREMENT

Differential pressure transmitters used for liquid level applications measure 

hydrostatic pressure head. Liquid level and specific gravity of a liquid are 

factors in determining pressure head. This pressure is equal to the liquid 

height above the tap multiplied by the specific gravity of the liquid. Pressure 

head is independent of volume or vessel shape.

Open Vessels A pressure transmitter mounted near a tank bottom measures the pressure of 

the liquid above.

Make a connection to the high pressure side of the transmitter, and vent the 

low pressure side to the atmosphere. Pressure head equals the liquid’s 

specific gravity multiplied by the liquid height above the tap.

Zero range suppression is required if the transmitter lies below the zero point 

of the desired level range. Figure 2-19 shows a liquid level measurement 

example.

Closed Vessels Pressure above a liquid affects the pressure measured at the bottom of a 

closed vessel. The liquid specific gravity multiplied by the liquid height plus 

the vessel pressure equals the pressure at the bottom of the vessel.

To measure true level, the vessel pressure must be subtracted from the 

vessel bottom pressure. To do this, make a pressure tap at the top of the 

vessel and connect this to the low side of the transmitter. Vessel pressure is 

then equally applied to both the high and low sides of the transmitter. The 

resulting differential pressure is proportional to liquid height multiplied by the 

liquid specific gravity.

Dry Leg Condition

Low-side transmitter piping will remain empty if gas above the liquid does not 

condense. This is a dry leg condition. Range determination calculations are 

the same as those described for bottom-mounted transmitters in open 

vessels, as shown in Figure 2-19.

ZERO SUPRESSION

mA dc

20

540900

inH
2
O

4

Figure 2-19. Liquid Level 

Measurement Example.

Let X equal the vertical distance between the minimum and maximum 

measurable levels (500 in.).

Let Y equal the vertical distance between the transmitter datum line and the 

minimum measurable level (100 in.).

Let SG equal the specific gravity of the fluid (0.9).

Let h equal the maximum head pressure to be measured in inches of water.

Let e equal head pressure produced by Y expressed in inches of water.

Let Range equal e to e + h. 

Then h = (X)(SG)

= 500 x 0.9

= 450 inH
2
O

e = (Y)(SG)

= 100 x 0.9

= 90 inH
2
O

Range = 90 to 540 inH
2
O

T

Y

X

ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 1825 of 2338



Reference Manual

00809-0200-4101, Rev AA

July 2008Rosemount 2051

2-32

Wet Leg Condition

Condensation of the gas above the liquid slowly causes the low side of the 

transmitter piping to fill with liquid. The pipe is purposely filled with a 

convenient reference fluid to eliminate this potential error. This is a wet leg 

condition.

The reference fluid will exert a head pressure on the low side of the 

transmitter. Zero elevation of the range must then be made. See Figure 2-20

Figure 2-20. Wet Leg Example.

Let X equal the vertical distance between the minimum and maximum 

measurable levels (500 in.). 

Let Y equal the vertical distance between the transmitter datum line and the 

minimum measurable level (50 in.).

Let z equal the vertical distance between the top of the liquid in the wet leg 

and the transmitter datum line (600 in.).

Let SG
1
 equal the specific gravity of the fluid (1.0).

Let SG
2
 equal the specific gravity of the fluid in the wet leg (1.1).

Let h equal the maximum head pressure to be measured in inches of water.

Let e equal the head pressure produced by Y expressed in inches of water.

Let s equal head pressure produced by z expressed in inches of water.

Let Range equal e – s to h + e – s.

Then h = (X)(SG
1
)

 = 500 x 1.0

 = 500 in H
2
O

e = (Y)(SG
1
)

 = 50 x 1.0

 = 50 inH
2
O

s = (z)(SG
2
)

= 600 x 1.1

= 660 inH
2
0

Range = e – s to h + e – s.

= 50 – 660 to 500 + 50 – 660

= –610 to –110 inH
2
0

ZERO ELEVATION

LT

Y

H L

mA dc

20

0

4

-110-610

inH
2
O

X

Z
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Bubbler System in Open Vessel

A bubbler system that has a top-mounted pressure transmitter can be used in 

open vessels. This system consists of an air supply, pressure regulator, 

constant flow meter, pressure transmitter, and a tube that extends down into 

the vessel.

Bubble air through the tube at a constant flow rate. The pressure required to 

maintain flow equals the liquid’s specific gravity multiplied by the vertical 

height of the liquid above the tube opening. Figure 2-21 shows a bubbler 

liquid level measurement example.

Figure 2-21. Bubbler Liquid Level 

Measurement Example.

mA dc

Let X equal the vertical distance between the minimum and maximum 

measurable levels (100 in.).

Let SG equal the specific gravity of the fluid (1.1).

Let h equal the maximum head pressure to be measured in inches of water.

Let Range equal zero to h.

Then h = (X)(SG)

= 100 x 1.1

= 110 inH
2
O

Range = 0 to 110 inH
2
O

20

inH
2
O

0

4

110

T

AIR

X
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Section 3 Configuration

Overview  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page 3-1

Safety Messages . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page 3-1

Device Capabilities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page 3-2

General Block Information . . . . . . . . . . . . . . . . . . . . . . . . . page 3-2

Resource Block . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page 3-3

Analog Input (AI) Function Block  . . . . . . . . . . . . . . . . . . . page 3-5

LCD Block  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page 3-11

OVERVIEW This section covers basic operation, software functionality, and basic 

configuration procedures for the Rosemount 2051 pressure transmitter with 

FOUNDATION fieldbus. This section is organized by block information. For 

detailed information about the function blocks used in the Rosemount 2051 

Pressure Transmitter, refer to "Foundation Fieldbus Block Information" in the 

FOUNDATION fieldbus Block manual (00809-0100-4783).

SAFETY MESSAGES Procedures and instructions in this section may require special precautions to 

ensure the safety of the personnel performing the operations. Information that 

raises potential safety issues is indicated by a warning symbol ( ). Refer to 

the following safety messages before performing an operation preceded by 

this symbol.

Warnings

Explosions can result in death or serious injury.

• Do not remove the transmitter covers in explosive environments when the 

circuit is live.

• Transmitter covers must be fully engaged to meet explosion proof 

requirements.

• Before connecting a configuration tool in an explosive atmosphere, make sure 

the instruments in the loop are installed in accordance with intrinsically safe or 

nonincendive field wiring practices.

Electrical shock can result in death or serious injury.

• Avoid contact with the leads and terminals. High voltage that may be present 

on leads can cause electrical shock.
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DEVICE CAPABILITIES

Link Active Scheduler The Rosemount 2051 can be designated to act as the backup Link Active 

Scheduler (LAS) in the event that the LAS is disconnected from the segment. 

As the backup LAS, the 2051 will take over the management of 

communications until the host is restored.

The host system may provide a configuration tool specifically designed to 

designate a particular device as a backup LAS. 

Capabilities Block Execution times

Analog Input = 30 ms

PID = 45 ms

GENERAL BLOCK 

INFORMATION

Modes The Resource, Transducer, and all function blocks in the device have modes 

of operation. These modes govern the operation of the block. Every block 

supports both automatic (AUTO) and out of service (OOS) modes. Other 

modes may also be supported. 

Changing Modes

To change the operating mode, set the MODE_BLK.TARGET to the desired 

mode. After a short delay, the parameter MODE_BLOCK.ACTUAL should 

reflect the mode change if the block is operating properly. 

Permitted Modes

It is possible to prevent unauthorized changes to the operating mode of a 

block. To do this, configure MODE_BLOCK.PERMITTED to allow only the 

desired operating modes. It is recommended to always select OOS as one of 

the permitted modes.

Types of Modes

For the procedures described in this manual, it will be helpful to understand 

the following modes:

AUTO

The functions performed by the block will execute. If the block has any 

outputs, these will continue to update. This is typically the normal 

operating mode.

Out of Service (OOS)

The functions performed by the block will not execute. If the block has any 

outputs, these will typically not update and the status of any values passed 

to downstream blocks will be “BAD”. To make some changes to the 

configuration of the block, change the mode of the block to OOS. When 

the changes are complete, change the mode back to AUTO.

MAN

In this mode, variables that are passed out of the block can be manually 

set for testing or override purposes.
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Other Types of Modes

Other types of modes are Cas, RCas, ROut, IMan and LO. Some of these 

may be supported by different function blocks in the Rosemount 2051. For 

more information, see the Function Block manual, document 

00809-0100-4783.

NOTE

When an upstream block is set to OOS, this will impact the output status of all 

downstream blocks. The figure below depicts the hierarchy of blocks:

Simulation Simulation is the functionality of the AI block. To support testing, either 

change the mode of the block to manual and adjust the output value or enable 

simulation through the configuration tool and manually enter a value for the 

measurement value and its status (this single value will apply to all outputs). 

In both cases, first set the ENABLE jumper on the field device. 

NOTE

All fieldbus instruments have a simulation jumper. As a safety measure, the 

jumper has to be reset every time there is a power interruption. This measure 

is to prevent devices that went through simulation in the staging process from 

being installed with simulation enabled. 

With simulation enabled, the actual measurement value has no impact on the 

OUT value or the status. The OUT values will all have the same value as 

determined by the simulate value.

RESOURCE BLOCK

FEATURES and 

FEATURES_SEL

The FEATURES parameter is read only and defines which features are 

supported by the 2051. Below is a list of the FEATURES the 2051 supports.

FEATURES_SEL is used to turn on any of the supported features that are 

found in the FEATURES parameter. The default setting of the Rosemount 

2051 does not select any of these features. Choose one or more of the 

supported features if any. 

UNICODE

All configurable string variables in the 2051, except tag names, are octet 

strings. Either ASCII or Unicode may be used. If the configuration device is 

generating Unicode octet strings, you must set the Unicode option bit.

REPORTS

The 2051 supports alert reports. The Reports option bit must be set in the 

features bit string to use this feature. If it is not set, the host must poll for 

alerts. If this bit is set, the transmitter will actively report alerts.

Resource 

Block

Transducer 

Block

Analog Input 

(AI Block)

Other 

function 

blocks
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SOFT W LOCK and HARD W LOCK

Inputs to the security and write lock functions include the hardware security 

switch, the hardware and software write lock bits of the FEATURE_SEL 

parameter, the WRITE_LOCK parameter, and the DEFINE_WRITE_LOCK 

parameter.

The WRITE_LOCK parameter prevents modification of parameters within the 

device except to clear the WRITE_LOCK parameter. During this time, the 

block will function normally updating inputs and outputs and executing 

algorithms. When the WRITE_LOCK condition is cleared, a WRITE_ALM 

alert is generated with a priority that corresponds to the WRITE_PRI 

parameter.

The FEATURE_SEL parameter enables the user to select a hardware or 

software write lock or no write lock capability. To enable the hardware security 

function, enable the HW_SEL bit in the FEATURE_SEL parameter. When this 

bit has been enabled the WRITE_LOCK parameter becomes read only and 

will reflect the state of the hardware switch. In order to enable the software 

write lock, the SW_SEL bit must be set in the FEATURE_SEL parameter. 

Once this bit is set, the WRITE_LOCK parameter may be set to “Locked” or 

“Not Locked.” Once the WRITE_LOCK parameter is set to “Locked” by either 

the software or the hardware lock, all user requested writes as determined by 

the DEFINE_WRITE_LOCK parameter shall be rejected.

The DEFINE_WRITE_LOCK parameter allows the user to configure whether 

the write lock functions (both software and hardware) will control writing to all 

blocks, or only to the resource and transducer blocks. Internally updated data 

such as process variables and diagnostics will not be restricted by the 

security switch.

The following table displays all possible configurations of the WRITE_LOCK 

parameter.

MAX_NOTIFY The MAX_NOTIFY parameter value is the maximum number of alert reports 

that the resource can have sent without getting a confirmation, corresponding 

to the amount of buffer space available for alert messages. The number can 

be set lower, to control alert flooding, by adjusting the LIM_NOTIFY 

parameter value. If LIM_NOTIFY is set to zero, then no alerts are reported.

FEATURE_SEL

HW_SEL bit

FEATURE_SEL 

SW_SEL bit SECURITY SWITCH WRITE_LOCK

WRITE_LOCK 

Read/Write DEFINE_WRITE_LOCK

Write access 

to blocks

0 (off) 0 (off) NA 1 (unlocked) Read only NA All

0 (off) 1 (on) NA 1 (unlocked) Read/Write NA All

0 (off) 1 (on) NA 2 (locked) Read/Write Physical Function 

Blocks only

0 (off) 1 (on) NA 2 (locked) Read/Write Everything None

1 (on) 0 (off)
(1)

0 (unlocked) 1 (unlocked) Read only NA All

1 (on) 0 (off) 1 (locked) 2 (locked) Read only Physical Function 

Blocks only

1 (on) 0 (off) 1 (locked) 2 (locked) Read only Everything None

(1) The hardware and software write lock select bits are mutually exclusive and the hardware select has the highest priority. When the HW_SEL bit if set to 1 

(on), the SW_SEL bit is automatically set to 0 (off) and is read only.
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ANALOG INPUT (AI) 

FUNCTION BLOCK 

Configure the AI block A minimum of four parameters are required to configure the AI Block. The 

parameters are described below with example configurations shown at the 

end of this section.

CHANNEL

Select the channel that corresponds to the desired sensor measurement. The 

2051 measures both pressure (channel 1) and sensor temperature (channel 

2).

L_TYPE

The L_TYPE parameter defines the relationship of the sensor measurement 

(pressure or sensor temperature) to the desired output of the AI Block (e.g. 

pressure, level, flow, etc.). The relationship can be direct, indirect, or indirect 

square root.

Direct

Select direct when the desired output will be the same as the sensor 

measurement (pressure or sensor temperature).

Indirect

Select indirect when the desired output is a calculated measurement 

based on the sensor measurement (e.g. a pressure measurement is made 

to determine level in a tank). The relationship between the sensor 

measurement and the calculated measurement will be linear.

Indirect Square Root

Select indirect square root when the desired output is an inferred 

measurement based on the sensor measurement and the relationship 

between the sensor measurement and the inferred measurement is 

square root (e.g. flow).

XD_SCALE and OUT_SCALE

The XD_SCALE and OUT_SCALE each include three parameters: 0%, 

100%, and, engineering units. Set these based on the L_TYPE:

L_TYPE is Direct

When the desired output is the measured variable, set the XD_SCALE to 

the “Primary_Value_Range”. This is found in the Sensor Transducer Block. 

Set OUT_SCALE to match XD_SCALE. 

L_TYPE is Indirect

When an inferred measurement is made based on the sensor 

measurement, set the XD_SCALE to represent the operating range that 

the sensor will see in the process. Determine the inferred measurement 

values that correspond to the XD_SCALE 0 and 100% points and set 

these for the OUT_SCALE.

Table 3-1.  I/O Channel Definitions

Channel Number Channel Description

1 differential pressure in AI.XD_SCALE units

2 sensor temperature in AI.XD_SCALE units
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L_TYPE is Indirect Square Root

When an inferred measurement is made based on the sensor 

measurement AND the relationship between the inferred measurement 

and sensor measurement is square root, set the XD_SCALE to represent 

the operating range that the sensor will see in the process. Determine the 

inferred measurement values that correspond to the XD_SCALE 0 and 

100% points and set these for the OUT_SCALE.:

NOTE

When the engineering units of the XD_SCALE are selected, this causes the 

engineering units of the PRIMARY_VALUE_RANGE in the Transducer Block 

to change to the same units. THIS IS THE ONLY WAY TO CHANGE THE 

ENGINEERING UNITS IN THE SENSOR TRANSDUCER BLOCK, 

PRIMARY_VALUE_RANGE parameter.

Configuration Examples

Pressure transmitter Situation #1

A pressure transmitter with a range of 0 – 100 psi.

Solution

Table 3-2 lists the appropriate configuration settings.

Table 3-2.  Analog Input function 

block configuration for a typical 

pressure transmitter.

.

Pressure transmitter used to 

measure level in an open tank

Situation #2

The level of an open tank is to be measured using a pressure tap at the 

bottom of the tank. The maximum level at the tank is 16 ft. The liquid in the 

tank has a density that makes the maximum level correspond to a pressure of 

7.0 psi at the pressure tap (see Figure 3-1).

Pressure (Channel 1) Temperature (Channel 2)

Pa °C

kPa °F

bar

mbar

torr

atm

psi

g/cm
2

kg/cm
2

inH
2
O at 68 °F

mmH
2
O at 68 °F

mmH
2
O at 4 °F

inHg at 0 °C

mmHg at 0 °C

Parameter Configured Values

L_TYPE Direct

XD_SCALE Primary_Value_Range

OUT_SCALE Primary_Value_Range

Channel 1 - pressure
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Figure 3-1. Situation #2 

Diagram.

Solution to Situation #2

Table 3-3 lists the appropriate configuration settings.

Table 3-3.  Analog Input function 

block configuration for a 

pressure transmitter used in 

level measurement

(situation #1).

Output calculation for Situation #2

When the L_Type is configured as Indirect, the OUT parameter 

is calculated as:

In this example, when PV is 5 psi, then the OUT parameter will be 

calculated as follows:

16 ft 
7.0 psi measured at 

the transmitter

Full Tank

Parameter Configured Values

L_TYPE Indirect

XD_SCALE 0 to 7 psi

OUT_SCALE 0 to 16 ft

Channel 1 - pressure

OUT = PV – XD_SCALE_0% * (OUT_SCALE_100% – OUT_SCALE_0%) + OUT_SCALE_0%

XD_SCALE_100% – XD_SCALE_0%

OUT = 5 psi – 0 psi * (16 ft. – 0 ft.) + 0 ft. = 11.43 ft.

7 psi – 0 psi
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Situation #3

The transmitter in situation #3 is installed below the tank in a position where 

the liquid column in the impulse line, with an empty tank, is equivalent to 2.0 

psi (see Figure 3-2).

Figure 3-2. Situation #3 

Diagram.

Solution to situation #3

Table 3-4 lists the appropriate configuration settings.

Table 3-4.  Analog Input function 

block configuration for a 

pressure transmitter used in 

level measurement 

(Situation #3).

In this example, when the PV is 4 psi, OUT will be calculated as follows: 

Differential pressure 

transmitter to measure flow

Situation #4

The liquid flow in a line is to be measured using the differential pressure 

across an orifice plate in the line. Based on the orifice specification sheet, the 

differential pressure transmitter was calibrated for 0 to 20 inH
2
0 for a flow of 0 

to 800 gal/min.

16 ft

0 ft

2.0 psi measured at 

the transmitter

Empty Tank

Parameter Configured Values

L_TYPE Indirect

XD_SCALE 2 to 9 psi

OUT_SCALE 0 to 16 ft

Channel 1 - pressure

OUT = 4 psi – 2 psi * (16 ft. – 0 ft.) + 0 ft. = 4.57 ft.

9 psi – 2 psi
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Solution

Table 3-5 lists the appropriate configuration settings.

Table 3-5.  Analog Input 

Function Block Configuration for 

a Differential Pressure 

Transmitter.

Filtering The filtering feature changes the response time of the device to smooth 

variations in output readings caused by rapid changes in input. Adjust the 

filter time constant (in seconds) using the PV_FTIME parameter. Set the filter 

time constant to zero to disable the filter feature. 

Figure 3-3. Analog Input 

PV_FTIME filtering Diagram.

Low Cutoff When the converted input value is below the limit specified by the LOW_CUT 

parameter, and the Low Cutoff I/O option (IO_OPTS) is enabled (True), a 

value of zero is used for the converted value (PV). This option is useful to 

eliminate false readings when the differential pressure measurement is close 

to zero, and it may also be useful with zero-based measurement devices such 

as flowmeters. 

NOTE

Low Cutoff is the only I/O option supported by the AI block. Set the I/O option 

in Manual or Out of Service mode only.

Parameter Configured Values

L_TYPE Indirect Square Root

XD_SCALE 0 to 20 in.H
2
O

OUT_SCALE 0 to 800 gal/min.

Channel 1 - pressure

Out
PV XDSCALE0–

XDSCALE100

------------------------------------------------- OUTSCALE100 OUTSCALE0–( ) OUTSCALE0+=

OUT

8inH
2

O 0inH
2

O–

20inH
2

O 0inH
2

O–
------------------------------------------------------= (800gal/min. - 0gal/min.) + 0gal/min. = 505.96gal/min.

PV_FTIME

63% of Change

OUT (mode in man)

OUT (mode in auto)

PV

Time (seconds)

FIELD_VAL
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Process Alarms Process Alarm detection is based on the OUT value. Configure the alarm 

limits of the following standard alarms:

• High (HI_LIM)

• High high (HI_HI_LIM)

• Low (LO_LIM)

• Low low (LO_LO_LIM)

In order to avoid alarm chattering when the variable is oscillating around the 

alarm limit, an alarm hysteresis in percent of the PV span can be set using the 

ALARM_HYS parameter. The priority of each alarm is set in the following 

parameters:

• HI_PRI

• HI_HI_PRI

• LO_PRI

• LO_LO_PRI

Alarm Priority Alarms are grouped into five levels of priority:

Status Options Status Options (STATUS_OPTS) supported by the AI block are shown below:

Propagate Fault Forward

If the status from the sensor is Bad, Device failure or Bad, Sensor failure, 

propagate it to OUT without generating an alarm. The use of these sub-status 

in OUT is determined by this option. Through this option, the user may 

determine whether alarming (sending of an alert) will be done by the block or 

propagated downstream for alarming.

Uncertain if Limited

Set the output status of the Analog Input block to uncertain if the measured or 

calculated value is limited.

BAD if Limited

Set the output status to Bad if the sensor is violating a high or low limit. 

Uncertain if Man Mode

Set the output status of the Analog Input block to uncertain if the actual mode 

of the block is Man.

NOTES

The instrument must be in Out of Service mode to set the status option.

Priority 

Number Priority Description

0 The alarm condition is not used.

1 An alarm condition with a priority of 1 is recognized by the system, but is not 

reported to the operator.

2 An alarm condition with a priority of 2 is reported to the operator.

3-7 Alarm conditions of priority 3 to 7 are advisory alarms of increasing priority.

8-15 Alarm conditions of priority 8 to 15 are critical alarms of increasing priority.
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Advanced Features The AI Function Block provides added capability through the addition of the 

following parameters:

ALARM_SEL 

ALARM_SEL allows one or more of the process alarm conditions detected by 

the AI function block to be used in setting its OUT_D parameter.

OUT_D

OUT_D is the discrete output of the AI function block based on the detection 

of process alarm condition(s). This parameter may be linked to other function 

blocks that require a discrete input based on the detected alarm condition.

LCD BLOCK The LCD can display up to four different parameters. If a parameter from a 

function block is displayed, then the function block must be scheduled 

(downloaded) in order for it to be displayed on the LCD. If a parameter from a 

different device is displayed, it must be linked to a block in the Rosemount 

2051 transmitter with the LCD display and it must be downloaded. It can 

display any input or output parameter of any block in the Rosemount 2051. 

The first display is pre-configured to show the value of the transducer block of 

the Rosemount 2051. This value can be left or changed. 

1. Open the LCD block by double clicking on the LCD transducer block in 

Deltav Explorer. 

Figure 3-4 will appear. Make sure the block is in "Automatic" mode. Then 

select the "Local Display" tab.

Figure 3-4. Transducer500 

Properties: Process Screen
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For each parameter n(n =1 - 4) displayed on the LCD there are several fields 

in the "Local Display" tab that must be setup.

Figure 3-5. Transducer500 

Properties Local Display Screen

1. The first parameter is called "BLOCK TAG_n," here you must enter the 

exact name of the block to be displayed. This must be the same name as 

the one that is stored in the device. 

2. Then select "BLOCK TYPE_n". This is a drop down menu showing the 

selections available in the device. Select the disired block to be 

displayed, in the "BLK_TYPE_n" field.

3. Select "UNITS_TYPE_n". Select "Custom" in this parameter if bringing a 

value from outside the Rosemount 2051 device. "Auto" has only 

pressure units, which might or might not match the disired selection. 

4. The next parameter is called "CUSTOM_TAG_n.” This is an optional 

selection in identifying which parameter, block or device to be viewed on 

the LCD. This can be any name up to five characters long.

5. Then select "PARAM_INDEX_n". This is a drop down menu and the 

selections available in the device will appear. Select which parameter is 

to be displayed, in the "PARAM_INDEX_n" field.

6. Select "CUSTOM_UNITS_n” if "Custom" was selected previously in the 

"UNITS_TYPE_n" field above. This is limited to five characters and is 

where the disired units you wish to be displayed are entered.

7. To display more than one parameter be sure and check the appropriate 

number of boxes in the "Display Parameter Select" field.
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OVERVIEW This section contains information on operation and maintenance procedures. 

METHODS AND MANUAL OPERATION

Each FOUNDATION fieldbus host or configuration tool has different ways of 

displaying and performing operations. Some hosts will use Device 

Descriptions (DD) and DD Methods to complete device configuration and will 

display data consistently across platforms. The DD can found on Foundation’s 

website at www.fieldbus.org. There is no requirement that a host or 

configuration tool support these features.

For DeltaV users, the DD can be found at www.easydeltav.com. The 

information in this section will describe how to use methods in a general 

fashion. In addition, if your host or configuration tool does not support 

methods this section will cover manually configuring the parameters involved 

with each method operation. For more detailed information on the use of 

methods, see your host or configuration tool manual.

SAFETY MESSAGES Procedures and instructions in this section may require special precautions to 

ensure the safety of the personnel performing the operations. Information that 

raises potential safety issues is indicated by a warning symbol ( ). Refer to 

the following safety messages before performing an operation preceded by 

this symbol.

Warnings    

Explosions can result in death or serious injury.

• Do not remove the transmitter covers in explosive environments when the circuit is 

live.

• Transmitter covers must be fully engaged to meet explosion proof requirements.

• Before connecting a communicator in an explosive atmosphere, make sure the 

instruments in the loop are installed in accordance with intrinsically safe or 

nonincendive field wiring practices.
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STATUS Along with the measured or calculated PV value, every FOUNDATION Fieldbus 

block passes an additional parameter called STATUS. The PV and STATUS 

are passed from the Transducer Block to the Analog Input Block. The 

STATUS can be one of the following: GOOD, BAD, or UNCERTAIN.   When 

there are no problems detected by the self-diagnostics of the block, the 

STATUS will be GOOD. If a problem occurs with the hardware in the device, 

or, the quality of the process variable is compromised for some reason, the 

STATUS will become either BAD or UNCERTAIN depending upon the nature 

of the problem. It is important that the Control Strategy that makes use of the 

Analog Input Block is configured to monitor the STATUS and take action 

where appropriate when the STATUS is no longer GOOD. 

Master Reset Method Resource Block

To perform a master reset, run the Master Reset Method. If your system does 

not support methods, manually configure the Resource Block parameters 

listed below.

1. Set the RESTART to one of the options below:

• Run - Default State

• Resource - Not Used 

• Defaults - Sets all device parameters to FOUNDATION fieldbus default 

values

• Processor - Does a software reset of the CPU

Simulation Simulate replaces the channel value coming from the Sensor Transducer 

Block. For testing purposes, it is possible to manually drive the output of the 

Analog Input Block to a desired value. There are two ways to do this. 

Manual Mode

To change only the OUT_VALUE and not the OUT_STATUS of the AI Block, 

place the TARGET MODE of the block to MANUAL. Then, change the 

OUT_VALUE to the desired value.

Simulate

1. If the SIMULATE switch is in the OFF position, move it to the ON 

position. If the SIMULATE jumper is already in the ON position, you must 

move it to off and place it back in the ON position.

Electrical shock can result in death or serious injury.

• Avoid contact with the leads and terminals. High voltage that may be present on 

leads can cause electrical shock.

Performing a 'Restart with defaults' will set all function block information in the device to 

factory defaults. This includes the clearing of all function block links and schedule, as well 

as defaulting all Resource and Transducer Block user data. 
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NOTE

As a safety measure, the switch must be reset every time power is interrupted 

to the device in order to enable SIMULATE. This prevents a device that is 

tested on the bench from getting installed in the process with SIMULATE still 

active.

2. To change both the OUT_VALUE and OUT_STATUS of the AI Block, set 

the TARGET MODE to AUTO. 

3. Set SIMULATE_ENABLE_DISABLE to ‘Active’. 

4. Enter the desired SIMULATE_VALUE to change the OUT_VALUE and 

SIMULATE_STATUS_QUALITY to change the OUT_STATUS.

• If errors occur when performing the above steps, be sure that the 

SIMULATE jumper has been reset after powering up the device.

CALIBRATION

Sensor Calibration, 

Upper and Lower Trim 

Methods

Sensor Transducer 

In order to calibrate the transmitter, run the Upper and Lower Trim Methods. If 

your system does not support methods, manually configure the Transducer 

Block parameters listed below. 

1. Set MODE_BLK.TARGET to OOS

2. Set CAL_UNIT to supported engineering units in the Transducer Block 

3. Apply physical pressure that corresponds to the lower calibration point 

and allow the pressure to stabilize.   The pressure must be between the 

range limits defined in PRIMRY_VALUE_RANGE.

4. Set values of CAL_POINT_LO to correspond to the pressure applied to 

the sensor.

5. Apply pressure, upper cal point.

6. Set CAL_POINT_HI

NOTE

CAL_POINT_HI must be within PRIMARY_VALUE_RANGE and greater than 

CAL_POINT_LO + CAL_MIN_SPAN

7. Set SENSOR_CAL_DATE to the current date.

8. Set SENSOR_CAL_WHO to the person responsible for the calibration.

9. Set SENSOR _CAL_LOC to the calibration location.

10. Set SENSOR_CAL_METHOD to User Trim

11. Set MODE_BLK.TARGET to AUTO
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Sensor Calibration, Zero 

Trim Method

Sensor Transducer Block 

In order to zero the transmitter, run the Zero Trim Method. If your system does 

not support methods, manually configure the Transducer Block parameters 

listed below.

1. Set MODE_BLK.TARGET to OOS

2. Apply zero pressure to the sensor and allow the to reading stabilize

3. Set values CAL_POINT_LO to 0

4. Set SENSOR_CAL_DATE to the current date.

5. Set SENSOR_CAL_WHO to the person responsible for the calibration.

6. Set SENSOR _CAL_LOC to the calibration location.

7. Set SENSOR_CAL_METHOD to User Trim

8. Set MODE_BLK.TARGET to AUTO

Factory Calibration 

Method

Sensor Transducer Block 

To perform a factory trim on the transmitter, run the Factory Calibration 

Method. If your system does not support methods, manually configure the 

Transducer Block parameters listed below.

1. Set MODE_BLK.TARGET to OOS

2. Set FACTORY_CAL_RECALL to Recall

3. Set SENSOR_CAL_DATE to the current date.

4. Set SENSOR_CAL_WHO to the person responsible for the calibration.

5. Set SENSOR _CAL_LOC to the calibration location.

6. Set SENSOR_CAL_METHOD to Factory Trim

7. Set MODE_BLK.TARGET to AUTO
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Section 5 Troubleshooting

Overview  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page 5-1

Safety Messages . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page 5-1

Troubleshooting Guides  . . . . . . . . . . . . . . . . . . . . . . . . . . page 5-2

Resource Block . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page 5-5

Sensor Transducer Block  . . . . . . . . . . . . . . . . . . . . . . . . . page 5-6

Analog Input (AI) Function Block  . . . . . . . . . . . . . . . . . . . page 5-7

LCD Transducer block  . . . . . . . . . . . . . . . . . . . . . . . . . . . . page 5-7

Disassembly Procedures . . . . . . . . . . . . . . . . . . . . . . . . . . page 5-9

Reassembly Procedures  . . . . . . . . . . . . . . . . . . . . . . . . . . page 5-11

OVERVIEW This section provides summarized troubleshooting suggestions for the most 

common operating problems. Also included are disassembly and reassembly 

procedures.

Follow the procedures described here to verify that transmitter hardware and 

process connections are in good working order. Always deal with the most 

likely checkpoints first.

SAFETY MESSAGES Procedures and instructions in this section may require special precautions to 

ensure the safety of the personnel performing the operations. Information that 

raises potential safety issues is indicated by a warning symbol ( ). Refer to 

the following safety messages before performing an operation preceded by 

this symbol.

Warnings

Explosions can result in death or serious injury. 

• Do not remove the transmitter covers in explosive environments when the 

circuit is live.

• Transmitter covers must be fully engaged to meet explosion proof 

requirements.

• Before connecting a communicator in an explosive atmosphere, make sure 

that the instruments in the loop are installed according to intrinsically safe or 

nonincendive field wiring practices.

Static electricity can damage sensitive components. 

• Observe safe handling precautions for static-sensitive components.
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TROUBLESHOOTING 

GUIDES

Figure 5-1. Rosemount 2051

troubleshooting flowchart

PROBLEMS WITH COMMUNICATIONS

Device does not 

appear on segment.

1. Check wiring to device. 

2. Recycle power to device.

3. Electronic failure.

Refer to “Device does not show up on 

segment” in Table 5-1 for more 

information.

Problem Identified?

Yes No

Perform Recommended 

Action, see Table 5-1.

Check Segment, see “Device 

does not stay on segment” in 

Table 5-1 for more information.

Problem Identified?

Yes No

Perform Recommended 

Action, see Table 5-1.

If the problem persists 

contact your local 

Rosemount representative.

Device does not 

stay on segment.
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Figure 5-2. Problems with 

communications flowchart

COMMUNICATIONS ESTABLISHED BUT HAVE 

“BLOCK_ERR” OR AN “ALARM” CONDITION.

Read the following parameters in the 

Resource Block to determine the 

recommended action.

BLOCK_ERR (see Table 5-2)

SUMMARY_STATUS (see Table 5-3)

DETAILED_STATUS (see Table 5-4)

Problem Identified?

Yes No

Perform Recommended 

Action, see Table 5-4.

For more detailed 

information

Perform the following steps in the Sensor 

Transducer Block to determine the 

recommended action.

BLOCK_ERR (see Table 5-5)

XD_ERR (see Table 5-6)

DETAILED_STATUS (see Table 5-7)

RECOMMENDED_ACTION (see Table 5-7)

If error condition does not exist 

in the Resource Block then it is a 

configuration problem, see “AI 

BLOCK_ERR Conditions.” in 

Table 5-8

Problem Identified?

Yes No

If the problem persists 

contact your local 

Rosemount representative.

Problem Identified?

Perform Recommended 

Action, see Table 5-7.

Yes No

Perform Recommended 

Action, see Table 5-9.
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Table 5-1.  Troubleshooting 

guide

Symptom
(1)

Cause Recommended Actions

Device does not show up on segment Unknown Recycle power to device

No power to device 1. Ensure the device is connected to the segment.

2. Check voltage at terminals. There should be 9–32Vdc.

3. Check to ensure the device is drawing current. There should 

be approximately 17 mA.

Segment problems

Electronics failing 1. Electronics board loose in housing.

2. Replace electronics.

Incompatible network settings Change host network parameters.

Refer to host documentation for procedure.

Device does not stay on segment
(2)

Incorrect signal levels. 

Refer to host documentation for 

procedure.

1. Check for two terminators.

2. Excess cable length.

3. Bad Power supply or conditioner

Excess noise on segment.

Refer to host documentation for 

procedure.

1. Check for incorrect grounding.

2. Check for correct shielded wire.

3. Tighten wire connections.

4. Check for corrosion or moisture on terminals.

5. Check for Bad power supply.

Electronics failing 1. Tighten electronics board.

2. Replace electronics.

Other 1. Check for water in the terminal housing.

(1) The corrective actions should be done with consultation of your system integrator.

(2) Wiring and installation 31.25 kbit/s, voltage mode, wire medium application guide AG-140 available from the fieldbus Foundation.
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RESOURCE BLOCK This section describes error conditions found in the Resource block. Read 

Table 5-2 through Table 5-4 to determine the appropriate corrective action.

Table 5-2.  Resource Block 

BLOCK_ERR messages

Block Errors

Table 5-2 lists conditions reported in the BLOCK_ERR parameter. 

Table 5-3.  Resource Block 

SUMMARY_STATUS messages

Table 5-4.  Resource Block 

DETAILED_STATUS with 

recommended action messages

Condition Name and Description

Other

Simulate Active: This indicates that the simulation switch is in place. This is not an indication 

that the I/O blocks are using simulated data.

Device Fault State Set

Device Needs Maintenance Soon

Memory Failure: A memory failure has occurred in FLASH, RAM, or EEPROM memory

Lost Static Data: Static data that is stored in non-volatile memory has been lost.

Lost NV Data: Non-volatile data that is stored in non-volatile memory has been lost.

Device Needs Maintenance Now

Out of Service: The actual mode is out of service.

Condition Name

Uninitilized

No repair needed

Repairable

Call Service Center

Condition Name Recommended Action

LOI Transducer block error 1. Restart processor

2. Check display connection

3. Call service center 

Sensor Transducer block error. 1. Restart processor

2. Check sensor module cable

3. Call service center 

Mfg. Block integrity error 1. Restart processor

2. Call service center 

Non-Volatile memory integrity error 1. Restart processor

2.Call service center 

ROM integrity error 1. Restart processor

2. Call service center 
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SENSOR TRANSDUCER 

BLOCK

This section describes error conditions found in the Sensor Transducer Block. 

Read Table 5-5 through Table 5-7 to determine the appropriate corrective 

action.

Table 5-5.  Sensor Transducer 

Block BLOCK_ERR messages

Table 5-6.  Sensor Transducer 

Block XD_ERR messages

Diagnostics

Table 5-7 lists the potential errors and the possible corrective actions for the 

given values. The corrective actions are in order of increasing system level 

compromises. The first step should always be to reset the transmitter and 

then if the error persists, try the steps in Table 5-7. Start with the first 

corrective action and then try the second.

Table 5-7.  Sensor Transducer 

Block DETAILED_XD_STATUS 

and RECOMMENDED_ACTION 

messages

Condition Name and Description

Other

Out of Service: The actual mode is out of service.

Condition Name and Description

Electronics Failure: An electrical component failed.

I/O Failure: An I/O failure occurred.

Data Integrity Error: Data stored in the device is no longer valid due to a non-volatile memory 

checksum failure, a data verify after write failure, etc.

Algorithm Error: The algorithm used in the transducer block produced an error due to 

overflow, data reasonableness failure, etc.

Condition Name and Description RECOMMENDED_ACTION

Pressure sensor not updating 1. Restart Processor

2. Reconnect sensor module cable

3. Send to Service Center

Temperature sensor not updating 1. Restart Processor

2. Reconnect sensor module cable

3. Send to Service Center

Sensor ROM Check sum failure 1. Restart Processor

2. Send to Service Center

Sensor NV write failure 1. Restart Processor

2. Send to Service Center

Sensor RAM check sum error 1. Restart Processor

2. Send to Service Center

Sensor NV factory data warning 1. Restart Processor

2. Send to Service Center

Sensor NV user data warning 1. Restart Processor

2. Send to Service Center

Sensor NV user data error 1. Restart Processor

2. Send to Service Center

Sensor NV factory data error 1. Restart Processor

2. Send to Service Center

Pressure sensor out of limits 1. Check pressure

2. Restart Processor

Sensor temperature out of limits 1. Check Temperature 

2. Restart Processor

Sensor temperature beyond failure limits 1. Check Temperature

2. Restart Processor 

3. Send to Service Center
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ANALOG INPUT (AI) 

FUNCTION BLOCK

This section describes error conditions that are supported by the AI Block. 

Read Table 5-9 to determine the appropriate corrective action.

Table 5-8.  AI BLOCK_ERR 

Conditions.

Table 5-9.  Troubleshooting the 

AI block

LCD TRANSDUCER 

BLOCK

This section describes error conditions found in the LCD Transducer Block. 

Read Table 5-10 and to determine the appropriate corrective action.

Self Test Procedure for the LCD

The SELF_TEST parameter in the Resource block will test LCD segments. 

When running, the segments of the display should light up for about five 

seconds.

If your host system supports methods refer to your host documentation on 

how to run the "Self Test" method. If your host system does not support 

methods than you can run this test manually be following the steps below.

Condition 

Number Condition Name and Description

0 Other

1 Block Configuration Error: the selected channel carries a measurement that 

is incompatible with the engineering units selected in XD_SCALE, the L_TYPE 

parameter is not configured, or CHANNEL = zero.

3 Simulate Active: Simulation is enabled and the block is using a simulated 

value in its execution.

7 Input Failure/Process Variable has Bad Status: The hardware is bad, or a 

bad status is being simulated.

14 Power Up

15 Out of Service: The actual mode is out of service.

Symptom Possible Causes Recommended Actions

Bad or no pressure readings

(Read the AI “BLOCK_ERR” 

parameter)

BLOCK_ERR reads OUT OF 

SERVICE (OOS)

1. AI Block target mode target mode set to OOS.

2. Resource Block OUT OF SERVICE.

BLOCK_ERR reads 

CONFIGURATION ERROR

1. Check CHANEL parameter (see “CHANNEL” on page 3-9)

2. Check L_TYPE parameter (see “L_TYPE” on page 3-9)

3. Check XD_SCALE engineering units. (see “XD_SCALE and 

OUT_SCALE” on page 3-10

BLOCK_ERR reads POWERUP Download Schedule into block. Refer to host for downloading 

procedure.

BLOCK_ERR reads BAD INPUT 1. Sensor Transducer Block Out Of Service (OOS)

2. Resource Block Out of Service (OOS)

No BLOCK_ERR but readings are 

not correct. If using Indirect mode, 

scaling could be wrong.

1. Check XD_SCALE parameter.

2. Check OUT_SCALE parameter. 

(see “XD_SCALE and OUT_SCALE” on page 3-10)

No BLOCK_ERR. Sensor needs to 

be calibrated or Zero trimmed.

See Section 3: Operation and Maintenance to determine the 

appropriate trimming or calibration procedure.

OUT parameter status reads 

UNCERTAIN and substatus reads 

EngUnitRangViolation.

Out_ScaleEU_0 and EU_100 

settings are incorrect.

See “XD_SCALE and OUT_SCALE” on page 3-10.
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1. Put Resource block into "OOS" (Out of Service).

2. Go to the parameter called "SELF_TEST" and write the value Self test 

(0x2).

3. Observe the LCD screen when you are doing this. All of the segments 

should light up.

4. Put the Resource block back into "AUTO".

Table 5-10.  LCD Transducer 

Block BLOCK_ERR messages Condition Name and Description

Other

Out of Service: The actual mode is out of service.

Symptom Possible Causes Recommended Action

The LCD displays “DSPLY#INVLID.” Read the 

BLOCK_ERR and if it says “BLOCK 

CONFIGURATION” perform the Recommended Action

One or more of the display parameters are 

not configured properly.

See “LCD Transducer Block” on 

page 2-16.

“2051” is being displayed or not all of the values are 

being displayed.

The LCD block parameter 

“DISPLAY_PARAMETER_SELECT is not 

properly configured.

See “LCD Transducer Block” on 

page 2-16.

The display reads OOS The resource and or the LCD Transducer 

block are OOS.

Verify that both blocks are in 

“AUTO,”

The display is hard to read. Some of the LCD segments may have 

gone bad. 

See XXXX (Self Test). If some of the 

segment is bad, replace the LCD.

Device is out o the temperature limit for the 

LCD. (-20 to 80 °C)

Check ambient temperature of the 

device.
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DISASSEMBLY 

PROCEDURES

Do not remove the instrument cover in explosive atmospheres when the 

circuit is live.

Remove from Service Follow these steps:

• Follow all plant safety rules and procedures.

• Isolate and vent the process from the transmitter before removing the 

transmitter from service.

• Remove all electrical leads and disconnect conduit.

• Remove the transmitter from the process connection. 

• The Rosemount 2051C transmitter is attached to the process 

connection by four bolts and two cap screws. Remove the bolts 

and separate the transmitter from the process connection. Leave 

the process connection in place and ready for re-installation.

• The Rosemount 2051T transmitter is attached to the process by a 

single hex nut process connection. Loosen the hex nut to 

separate the transmitter from the process. Do not wrench on neck 

of transmitter.

• Do not scratch, puncture, or depress the isolating diaphragms.

• Clean isolating diaphragms with a soft rag and a mild cleaning solution, 

and rinse with clear water.

• For the 2051C, whenever you remove the process flange or flange 

adapters, visually inspect the PTFE o-rings. Replace the o-rings if they 

show any signs of damage, such as nicks or cuts. Undamaged o-rings 

may be reused.

Remove Terminal Block Electrical connections are located on the terminal block in the compartment 

labeled “FIELD TERMINALS.”

1. Remove the housing cover from the field terminal side.

2. Loosen the two small screws located on the assembly in the 9 o’clock 

and 3 o’clock positions. 

3. Pull the entire terminal block out to remove it.

See “Safety Messages” on page 5-1 for complete warning information.
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Remove the

Electronics Board

The transmitter electronics board is located in the compartment opposite the 

terminal side. To remove the electronics board perform the following 

procedure:

1. Remove the housing cover opposite the field terminal side.

2. If you are disassembling a transmitter with a LCD display, loosen the two 

captive screws that are visible on the right and left side of the meter 

display. 

3. Loosen the two captive screws that anchor the board to the housing. The 

electronics board is electrostatically sensitive; observe handling 

precautions for static-sensitive components. Use caution when removing 

the LCD as there is an electronic pin connector that interfaces between 

the LCD and electronics board. The two screws anchor the LCD display 

to the electronics board and the electronics board to the housing.

4. Using the two captive screws, slowly pull the electronics board out of the 

housing. The sensor module ribbon cable holds the electronics board to 

the housing. Disengage the ribbon cable by pushing the connector 

release.

Remove the Sensor 

Module from the 

Electronics Housing

1. Remove the electronics board. Refer to “Remove the Electronics Board” 

on page 5-10.

IMPORTANT

To prevent damage to the sensor module ribbon cable, disconnect it from the 

electronics board before you remove the sensor module from the electrical 

housing.

2. Carefully tuck the cable connector completely inside of the internal black 

cap.

NOTE

Do not remove the housing until after you tuck the cable connector completely 

inside of the internal black cap. The black cap protects the ribbon cable from 

damage that can occur when you rotate the housing.

3. Loosen the housing rotation set screw with a 
5
/64-inch hex wrench, and 

loosen one full turn.

4. Unscrew the module from the housing, making sure the black cap and 

sensor cable do not catch on the housing.
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REASSEMBLY 

PROCEDURES

1. Inspect all cover and housing (non-process wetted) O-rings and replace 

if necessary. Lightly grease with silicone lubricant to ensure a good seal.

2. Carefully tuck the cable connector completely inside the internal black 

cap. To do so, turn the black cap and cable counterclockwise one 

rotation to tighten the cable.

3. Lower the electronics housing onto the module. Guide the internal black 

cap and cable through the housing and into the external black cap.

4. Turn the module clockwise into the housing.

IMPORTANT

Make sure the sensor ribbon cable and internal black cap remain completely 

free of the housing as you rotate it. Damage can occur to the cable if the 

internal black cap and ribbon cable become hung up and rotate with the 

housing.

5. Thread the housing completely onto the sensor module. The housing 

must be no more than one full turn from flush with the sensor module to 

comply with explosion proof requirements.

6. Tighten the housing rotation set screw using a 
5
/64-inch hex wrench.

Attach the

Electronics Board

1. Remove the cable connector from its position inside of the internal black 

cap and attach it to the electronics board.

2. Using the two captive screws as handles, insert the electronics board 

into the housing. Make sure the posts from the electronics housing 

properly engage the receptacles on the electronics board. Do not force. 

The electronics board should slide gently on the connections.

3. Tighten the captive mounting screws.

4. Replace the electronics housing cover. The transmitter covers must be 

engaged metal-to-metal to ensure a proper seal and to meet 

Explosion-Proof requirements.

Install the Terminal Block 1. Gently slide the terminal block into place, making sure the two posts from 

the electronics housing properly engage the receptacles on the terminal 

block. 

2. Tighten the captive screws. 

3. Replace the electronics housing cover. The transmitter covers must be 

fully engaged to meet Explosion-Proof requirements.

Reassemble the 2051C 

Process Flange

1. Inspect the sensor module PTFE o-rings. Undamaged o-rings may be 

reused. Replace o-rings that show any signs of damage, such as nicks, 

cuts, or general wear.

NOTE

If you are replacing the o-rings, be careful not to scratch the o-ring grooves or 

the surface of the isolating diaphragm when removing the damaged o-rings.

2. Install the process connection. Possible options include:

See “Safety Messages” on page 5-1 for complete warning information.
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a. Coplanar Process Flange:

• Hold the process flange in place by installing the two alignment 

screws to finger tightness (screws are not pressure retaining). Do not 

overtighten as this will affect module-to-flange alignment.

• Install the four 1.75-in. flange bolts by finger tightening them to the 

flange. 

b. Coplanar Process Flange with Flange Adapters:

• Hold the process flange in place by installing the two alignment 

screws to finger tightness (screws are not pressure retaining). Do not 

overtighten as this will affect module-to-flange alignment.

• Hold the flange adapters and adapter o-rings in place while installing 

the four configurations, use four 2.88-in. bolts. For gage pressure 

configurations, use two 2.88-in. bolts and two 1.75-in. bolts. 

c. Manifold:

• Contact the manifold manufacturer for the appropriate bolts and 

procedures.

3. Tighten the bolts to the initial torque value using a crossed pattern. See 

Table 5-11 for appropriate torque values.

Table 5-11.  Bolt Installation

Torque Values

NOTE

If you replaced the PTFE sensor module o-rings, re-torque the flange bolts 

after installation to compensate for cold flow.

NOTE

After replacing o-rings on Range 1 transmitters and re-installing the process 

flange, expose the transmitter to a temperature of 185 °F (85 °C) for two 

hours. Then re-tighten the flange bolts in a cross pattern, and again expose 

the transmitter to a temperature of 185 °F (85 °C) for two hours before 

calibration.

Install the Drain/Vent 

Valve

1. Apply sealing tape to the threads on the seat. Starting at the base of the 

valve with the threaded end pointing toward the installer, apply two 

clockwise turns of sealing tape.

2. Tighten the drain/vent valve to 250 in-lb. (28.25 N-m).

3. Take care to place the opening on the valve so that process fluid will 

drain toward the ground and away from human contact when the valve is 

opened.

Bolt Material Initial Torque Value Final Torque Value

CS-ASTM-A449 Standard 300 in-lb. (34 N-m) 650 in-lb. (73 N-m)

316 SST—Option L4 150 in-lb. (17 N-m) 300 in-lb. (34 N-m)

ASTM-A-193-B7M—Option 

L5

300 in-lb. (34 N-m) 650 in-lb. (73 N-m)

ASTM-A-193 Class 2, Grade 

B8M—Option L8

150 in.-lb (17 N-m) 300 in.-lb (34 N-m)
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Appendix A Reference Data

Performance Specifications  . . . . . . . . . . . . . . . . . . . . . . . page A-1

Functional Specifications  . . . . . . . . . . . . . . . . . . . . . . . . . page A-4

Physical Specifications  . . . . . . . . . . . . . . . . . . . . . . . . . . . page A-9

Ordering Information  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page A-12

Options  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page A-22

Spare Parts  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page A-25

PERFORMANCE 

SPECIFICATIONS

For zero based spans, reference conditions, silicone oil fill, SST materials, 

Coplanar flange (2051C) or 
1
/2 in. - 14 NPT (2051T) process connections, 

digital trim values range points. Applies to 4-20 mA HART output only unless 

otherwise noted.

Conformance To 

Specification (±3σ 

(Sigma))

Technology leadership, advanced manufacturing techniques and statistical 

process control ensure specification conformance to at least ±3σ.

Reference Accuracy
(1)

Models
(1)

Standard Performance Option, P8

2051C

Ranges 2-5 ±0.075% of span

For spans less than 10:1, accuracy =

Ranges 2-5  High Accuracy Option, P8

±0.065% of span

For spans less than 10:1, accuracy =

Range 1 ±0.10% of span

For spans less than 15:1, accuracy =

2051T

Ranges 1-4 ±0.075% of span

For spans less than 10:1, accuracy =

Ranges 1-4 High Accuracy Option, P8

±0.065% of span

For spans less than 10:1, accuracy =

Range 5 ±0.075% of span for spans greater than 5:1

2051L

Ranges 2-4 ±0.075% of span

For spans less than 10:1, accuracy =

(1) For FOUNDATION fieldbus transmitters, use calibrated range in place of span. 

0.025 0.005+
URL

Span

---------------
⎝ ⎠

⎛ ⎞
% of Span±

0.015 0.005+
URL

Span

---------------
⎝ ⎠

⎛ ⎞
% of Span±

0.025 0.005+
URL

Span

---------------
⎝ ⎠

⎛ ⎞
% of Span±

0.0075
URL

Span

---------------
⎝ ⎠

⎛ ⎞
% of Span±

0.0075
URL

Span

---------------
⎝ ⎠

⎛ ⎞
% of Span±

0.025 0.005+
URL

Span

---------------
⎝ ⎠

⎛ ⎞
% of Span±
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Long Term Stability

Dynamic Performance

Line Pressure Effect per 

1000 psi (6,9 MPa)

Models Standard Performance Option, P8

2051C
(1)

Ranges 2-5 ±0.1% of URL for 2 years ±0.125% of URL for 5 years

2051CD

Range 1 ±0.2% of URL for 1 year

2051T
(1)

Ranges 1-5 ±0.1% of URL for 2 years ±0.125% of URL for 5 years

(1) Measured at reference conditions after exposure to temperature changes of up to ±50 °F (28 °C), and line pressure changes up to 1000 psi 

(6,9 mPa).

4 - 20 mA HART
(1)

1-5 Vdc HART Lower Power
(1)

Fieldbus
(3)

Typical HART Transmitter Response Time

Total Response Time (T
d
 + T

c
)
(2)

:

2051C, Range 3-5:

Range 1:

Range 2:

2051T:

2051L:

115 milliseconds

270 milliseconds 

130 milliseconds

100 milliseconds

See Instrument Toolkit
®

152 milliseconds

307 milliseconds

152 milliseconds

152 milliseconds

See Instrument Toolkit

Dead Time (Td) 60 milliseconds (nominal) 97 milliseconds

Update Rate 22 times per second 22 times per second

(1) Dead time and update rate apply to all models and ranges; analog output only

(2) Nominal total response time at 75 °F (24 °C) reference conditions. 

(3) Transmitter fieldbus output only, segment macro-cycle not included.

TcTd
Td = Dead Time
Tc = Time Constant

Pressure Released

Response Time = Td+Tc

63.2% of Total
Step Change

Time
0%

100%

36.8%

Transmitter Output vs. Time

For line pressures above 2000 psi (13,7 MPa) and Ranges 4-5, see user manual (Rosemount publication number 00809-0100-4101).

Models Line Pressure Effect

2051CD Zero Error
(1)

Ranges 2-3  ±0.1% of URL/1000 psi (68,9 bar) for line pressures from 0 to 2000 psi (0 to 13,7 MPa)

Range 1 ±0.5% of URL/1000 psi (68,9 bar)

Span Error

Ranges 2-3 ±0.1% of reading/1000 psi (68,9 bar)

Range 1 ±0.4% of reading/1000 psi (68,9 bar)

(1) Can be calibrated out at line pressure.
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Ambient Temperature Effect per 50°F (28°C)

Mounting Position 

Effects

Vibration Effect Less than ±0.1% of URL when tested per the requirements of IEC60770-1 

field or pipeline with high vibration level (10-60 Hz 0.21mm displacement peak 

amplitude / 60-2000 Hz 3g).

Power Supply Effect Less than ±0.005% of calibrated span per volt.

Electromagnetic 

Compatibility (EMC)

Meets all relevant requirements of EN 61326 and NAMUR NE-21.

Transient Protection 

(Option Code T1)

Meets IEEE C62.41, Category Location B

6 kV crest (0.5 μs - 100 kHz)

3 kV crest (8 × 20 microseconds)

6 kV crest (1.2 × 50 microseconds)

Models Ambient Temperature Effect

2051C

Ranges 2-5 ±(0.025% URL + 0.125% span) from 1:1 to 5:1

±(0.05% URL + 0.25% span) from 5:1 to 100:1

Range 1  ±(0.2% URL + 0.5% span) from 1:1 to 50:1

2051T

Range 2-4 ±(0.05% URL + 0.25% span) from 1:1 to 30:1

±(0.07% URL + 0.25% span) from 30:1 to 100:1

Range 1 ±(0.05% URL + 0.25% span) from 1:1 to 10:1

±(0.10% URL + 0.25% span) from 10:1 to 100:1

Range 5 ±(0.2% URL + 0.3% span)

2051L See Instrument Toolkit

Models Mounting Position Effects

2051C Zero shifts up to ±1.25 inH
2
O (3,1 mbar), which can be calibrated out. No span effect.

2051T Zero shifts up to ±2.5 inH
2
O (6,2 mbar), which can be calibrated out. No span effect.

2051L With liquid level diaphragm in vertical plane, zero shift of up to 1 inH
2
O (2,49 mbar). With diaphragm in 

horizontal plane, zero shift of up to 5 inH
2
O (12,43 mbar) plus extension length on extended units. Zero 

shifts can be calibrated out. No span effect.
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FUNCTIONAL 

SPECIFICATIONS

Range and Sensor Limits

Service Liquid, gas, and vapor applications

Protocols 4–20 mA HART (Output Code A) 

Output

Two-wire 4–20 mA, user-selectable for linear or square root output. Digital 

process variable superimposed on 4–20 mA signal, available to any host 

that conforms to the HART protocol.

Power Supply

External power supply required. Standard transmitter operates on 10.5 to 

42.4 V dc with no load.

Turn-On Time

Performance within specifications less than 2.0 sections after power is 

applied to the transmitter.

2051CD, 2051CG, 2051L

R
a

n
g

e

Minimum Span

Range and Sensor Limits

Upper (URL)

Lower (LRL) 

2051C Differential 2051C Gage
(1)

2051L Differential 2051L Gage
(1)

1 0.5 inH
2
O

(1,2 mbar)

25 inH
2
O

(62,3 mbar)

–25 inH
2
O

(–62,1 mbar)

–25 inH
2
O

(–62,1 mbar)

N/A N/A

2 2.5 inH
2
O 

(6,2 mbar)

250 inH
2
O

(0,62 bar)

–250 inH
2
O

(–0,62 bar)

–250 inH
2
O

(–0,62 bar) 

–250 inH
2
O

(–0,62 bar)

–250 inH
2
O

(–0,62 bar)

3 10 inH
2
O 

(24,9 mbar)

1000 inH
2
O 

(2,49 bar)

-1000 inH
2
O 

(-2,49 bar)

–393 inH
2
O 

(–979 mbar)

–1000 inH
2
O 

(–2,49 bar)

–393 inH
2
O 

(–979 mbar)

4 3 psi 

(0,207 bar)

300 psi 

(20,6 bar)

-300 psi 

(-20,6 bar)

–14.2 psig

(–979 mbar)

–300 psi

(–20,7 bar)

–14.2 psig

(–979 mbar)

5 20 psi 

(1,38 bar)

2000 psi 

(137,9 bar)

-2000 psi 

(-137,9 bar)

–14.2 psig

(–979 mbar)

N/A N/A

(1) Assumes atmospheric pressure of 14.7 psig.

R
a

n
g

e

2051T

Minimum 

Span

Range and Sensor Limits

Upper

(URL)

Lower 

(LRL) (Abs)

Lower
(1)

(LRL) (Gage)

1 0.3 psi

(20,6 mbar)

30 psi

(2,06 bar)

0 psia

(0 bar)

–14.7 psig

(–1,01 bar)

2 1.5 psi

(0,103 bar)

150 psi

(10,3 bar)

0 psia

(0 bar)

–14.7 psig

(–1,01 bar)

3 8 psi

(0,55 bar)

800 psi

(55,2 bar)

0 psia

(0 bar)

–14.7 psig

(–1,01 bar)

4 40 psi

(2,76 bar)

4000 psi

(275,8 bar)

0 psia

(0 bar)

–14.7 psig

(–1,01 bar)

5 2000 psi

(137,9 bar) 

10000 psi

(689,4 bar)

0 psia

(0 bar) 

–14.7 psig

(–1,01 bar)

(1) Assumes atmospheric pressure of 14.7 psig.
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Load Limitations 

Maximum loop resistance is determined by the voltage level of the external 

power supply, as described by:

Table A-1.  

FOUNDATION

™

 fieldbus (Output Code F) 

Power Supply

External power supply required; transmitters operate on 9.0 to 32.0 V dc 

transmitter terminal voltage.

Current Draw

17.5 mA for all configurations (including LCD display option)

Turn-On Time

Performance within specifications less than 20.0 sections after power is 

applied to the transmitter.

FOUNDATION fieldbus Function Block Execution Times

FOUNDATION fieldbus Parameters

Standard Function Blocks

Resource Block

• Contains hardware, electronics, and diagnostic information.

Transducer Block

• Contains actual sensor measurement data including the  sensor 

diagnostics and the ability to trim the pressure sensor or recall factory 

defaults.

Maximum Loop Resistance = 43.5 * (Power Supply Voltage – 10.5)

The HART communicator requires a minimum 

loop resistance of 250Ω for communication.

Block Execution Time
Resource -

Transducer -

LCD Block -

Analog Input 1, 2 30 milliseconds

PID 45 milliseconds

Schedule Entries 7 (max.)

Links 20 (max.)

Virtual Communications Relationships 

(VCR)

12 (max.)

Voltage (V dc)

L
o

a
d

 
(
O

h
m

s
)
 

Operating

Region

1387

1000

500

0

10.5 20 30

42.4
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LCD Block

• Configures the local display.

2 Analog Input Blocks

• Processes the measurements for input into other function blocks. The 

output value is in engineering units or custom and contains a status 

indicating measurement quality.

PID Block 

• Contains all logic to perform PID control in the field including cascade 

and feedforward. 

Backup Link Active Scheduler (LAS)

The transmitter can function as a Link Active Scheduler if the current link 

master device fails or is removed from the segment.

1-5 Vdc HART Low Power (Output Code M)

Output

Three wire 1–5 Vdc output, user-selectable for linear or square root output. 

Digital process variable superimposed on voltage signal, available to any 

host conforming to the HART protocol. 

Power Supply

External power supply required. Standard transmitter operates on 9 to 28 

Vdc with no load.

Power Consumption

3.0 mA, 27–84 mW

Output Load

100 kΩ or greater

Turn-On Time

Performance within specifications less than 2.0 sections after power is 

applied to the transmitter.

Overpressure Limits Transmitters withstand the following limits without damage:

2051C

• Ranges 2–5: 3626 psig (250 bar)

4500 psig (310,3 bar) for option code P9

• Range 1: 2000 psig (137,9 bar)

2051T

• Range 1: 750 psi (51,7 bar)

• Range 2: 1500 psi (103,4 bar)

• Range 3: 1600 psi (110,3 bar)

• Range 4: 6000 psi (413,7 bar)

• Range 5: 15000 psi (1034,2 bar)
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2051L

Limit is flange rating or sensor rating, whichever is lower (see Table A-2).

Static Pressure Limit 2051CD

• Operates within specifications between static line pressures of -14.2 psig 

(0.034 bar) and 3626 psig (250 bar) 

• For Option Code P9, 4500 psig (310,3 bar)

• Range 1: 0.5 psia to 2000 psig (34 mbar and 137,9 bar)

Burst Pressure Limits 2051C Coplanar or traditional process flange

• 10000 psig (689,5 bar)

2051T

• Ranges 1–4: 11000 psi (758,4 bar)

• Range 5: 26000 psi (1792,64 bar)

Temperature Limits

Process Temperature Limits

At atmospheric pressures and above.

Table A-2.  2051L Flange Rating

Standard Type CS Rating SST Rating

ANSI/ASME Class 150 285 psig 275 psig

ANSI/ASME Class 300 740 psig 720 psig

At 100 °F (38 °C), the rating decreases with 

increasing temperature. 

DIN PN 10–40 40 bar 40 bar

DIN PN 10/16 16 bar 16 bar

At 248 °F (120 °C), the rating decreases 

with increasing temperature. 

Ambient

–40 to 185 °F (–40 to 85 °C)

With LCD display
(1)

: –40 to 175 °F (–40 to 80 °C)

Storage

–50 to 230 °F (–46 to 110 °C)

With LCD display: –40 to 185 °F (–40 to 85 °C)

(1) LCD display may not be readable and LCD updates will be slower 

at temperatures below -4 °F (-20 °C).

Table A-3.  2051 Process Temperature Limits

2051C

Silicone Fill Sensor
(1)

with Coplanar Flange –40 to 250 °F (–40 to 121 °C)
(2)

with Traditional Flange –40 to 300 °F (–40 to 149 °C)
(2)

with Level Flange –40 to 300 °F (–40 to 149 °C)
(2)

with 305 Integral Manifold –40 to 300 °F (–40 to 149 °C)
(2)

Inert Fill Sensor
(1)

 0 to 185 °F (–18 to 85 °C)
(3)

2051T (Process Fill Fluid)

Silicone Fill Sensor
(1)

–40 to 250 °F (–40 to 121 °C)
(2)

Inert Fill Sensor
(1)

–22 to 250 °F (–30 to 121 °C)
(2)

2051L Low-Side Temperature Limits

Silicone Fill Sensor
(1)

–40 to 250 °F (–40 to 121 °C)
(2)
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Humidity Limits 0–100% relative humidity

Volumetric Displacement Less than 0.005 in
3
 (0,08 cm

3
)

Damping Analog output response to a step input change is user-selectable from 0 to 

25.6 seconds for one time constant. This software damping is in addition to 

sensor module response time.

Failure Mode Alarm If self-diagnostics detect a sensor or microprocessor failure, the analog signal 

is driven either high or low to alert the user. High or low failure mode is 

user-selectable with a jumper on the transmitter. The values to which the 

transmitter drives its output in failure mode depend on whether it is 

factory-configured to standard or NAMUR-compliant operation. The values for 

each are as follows:

Output Code F

If self-diagnostics detect a gross transmitter failure, that information gets 

passed as a status along with the process variable.

Inert Fill Sensor
(1)

 0 to 185 °F (–18 to 85 °C)
(2)

2051L High-Side Temperature Limits (Process Fill Fluid)

Syltherm
®

 XLT –100 to 300 °F (–73 to 149 °C)

D.C. Silicone 704
®

 32 to 400 °F (0 to 205 °C)

D.C. Silicone 200 –40 to 400 °F (–40 to 205 °C)

Inert –50 to 350 °F (–45 to 177 °C)

Glycerin and Water  0 to 200 °F (–18 to 93 °C)

Neobee M-20
®

 0 to 400 °F (–18 to 205 °C)

Propylene Glycol and 

Water

 0 to 200 °F (–18 to 93 °C)

(1) Process temperatures above 185 °F (85 °C) require derating 

the ambient limits by a 1.5:1 ratio.

(2) 220 °F (104 °C) limit in vacuum service; 130 °F (54 °C) for 

pressures below 0.5 psia.

(3) 160 °F (71 °C) limit in vacuum service.

Table A-3.  2051 Process Temperature Limits

Standard Operation

Output Code Linear Output Fail High Fail Low
A 3.9 ≤  I ≤  20.8 I ≥ 21.75 mA I ≤  3.75 mA

M 0.97 ≤  V ≤  5.2 V ≥ 5.4 V V ≤  0.95V

NAMUR-Compliant Operation

Output Code Linear Output Fail High Fail Low
A 3.8 ≤  I ≤  20.5 I ≥ 22.5 mA I ≤  3.6 mA
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PHYSICAL 

SPECIFICATIONS

Electrical Connections
1

/2–14 NPT, G
1

/2, and M20 × 1.5 (CM20) conduit. 

Process Connections 2051C

•
1
/4–18 NPT on 2

1
/8-in. centers

•
1

/2–14 NPT and RC 
1

/2 on 2-in.(50.8mm), 2
1

/8-in. (54.0 mm), or 2
1

/4-in. 

(57.2mm) centers (process adapters)

2051T

•
1

/2–14 NPT female

• G
1

/2 A DIN 16288 Male (available in SST for Range 1–4 transmitters only)

• Autoclave type F-250-C (Pressure relieved 
9
/16–18 gland thread; 

1
/4 OD 

high pressure tube 60° cone; available in SST for Range 5 transmitters 

only)

2051L

• High pressure side: 2-in.(50.8mm), 3-in. (72 mm), or 4-in. (102mm), ASME 

B 16.5 (ANSI) Class 150 or 300 flange; 

50, 80 or 100 mm, DIN 2501 PN 40 or 10/16 flange

• Low pressure side: 
1
/4–18 NPT on flange, 

1
/2–14 NPT on process adapter

2051C Process Wetted 

Parts

Drain/Vent Valves

316 SST or Alloy C-276

Process Flanges and Adapters

Plated carbon steel, SST CF-8M (cast version of 316 SST, material per 

ASTM-A743), or CW12MW (cast version of Alloy C-276)

Wetted O-rings

Glass-filled PTFE or Graphite-filled PTFE

Process Isolating Diaphragms

316L SST or Alloy C-276

2051T Process Wetted 

Parts

Process Connections

• 316L SST or Alloy C-276

Process Isolating Diaphragms 

• 316L SST or Alloy C-276 

2051L Process Wetted 

Parts

Flanged Process Connection (Transmitter High Side)

Process Diaphragms, Including Process Gasket Surface

• 316L SST or Alloy C-276 

Extension

• CF-3M (Cast version of 316L SST, material per ASTM-A743), or Cast 

C-276. Fits schedule 40 and 80 pipe.

Mounting Flange

• Zinc-cobalt plated CS or SST
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Reference Process Connection (Transmitter Low Side)

Isolating Diaphragms

• 316L SST or Alloy C-276

Reference Flange and Adapter

• CF-8M (Cast version of 316 SST, material per ASTM-A743)

Non-Wetted Parts for 

2051C/T/L

Electronics Housing

Low-copper aluminum or CF-8M (Cast version of 316 SST). Enclosure Type 

4X, IP 65, IP 66, IP68

Coplanar Sensor Module Housing

CF-3M (Cast version of 316L SST)

Bolts

ASTM A449, Type 1 (zinc-cobalt plated carbon steel)

ASTM F593G, Condition CW1 (Austenitic 316 SST)

ASTM A193, Grade B7M (zinc plated alloy steel)

Sensor Module Fill Fluid

Silicone oil (D.C. 200) or Fluorocarbon oil (Halocarbon or Fluorinert
®
 FC-43 

for 2051T)

Process Fill Fluid (2051L only)

Syltherm XLT, D.C. Silicone 704, 

D.C. Silicone 200, inert, glycerin and water, Neobee M-20 or propylene glycol 

and water

Paint

Polyurethane

Cover O-rings

Buna-N
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Shipping Weights

Table A-4.  Transmitter Weights without Options

Transmitter lb. (kg)

2051C 4.9 (2,2)

2051L Table A-5 below

2051T 3.1 (1,4)

Table A-5.   2051L Weights without Options

Flange

Flush

lb. (kg)

2-in. Ext.

lb (kg)

4-in. Ext.

lb (kg)

6-in. Ext.

lb (kg)

2-in., 150 12.5 (5,7) — — —

3-in., 150 17.5 (7,9) 19.5 (8,8) 20.5 (9,3) 21.5 (9,7)

4-in., 150 23.5 (10,7) 26.5 (12,0) 28.5 (12,9) 30.5 (13,8)

2-in., 300 17.5 (7,9) — — —

3-in., 300 22.5 (10,2) 24.5 (11,1) 25.5 (11,6) 26.5 (12,0)

4-in., 300 32.5 (14,7) 35.5 (16,1) 37.5 (17,0) 39.5 (17,9)

DN 50/PN 40 13.8 (6,2) — — —

DN 80/PN 40 19.5 (8,8) 21.5 (9,7) 22.5 (10,2) 23.5 (10,6)

DN 100/

PN 10/16

17.8 (8,1) 19.8 (9,0) 20.8 (9,5) 21.8 (9,9)

DN 100/

PN 40

23.2 (10,5) 25.2 (11,5) 26.2 (11,9) 27.2 (12,3)

Table A-6.  Transmitter Options Weights

Code Option

Add

lb (kg)

J, K, L, M Stainless Steel Housing 3.9 (1,8)

M5 LCD display for Aluminum Housing 0.5 (0,2)

B4 SST Mounting Bracket for Coplanar Flange 1.0 (0,5)

B1 B2 B3 Mounting Bracket for Traditional Flange 2.3 (1,0)

B7 B8 B9 Mounting Bracket for Traditional Flange 2.3 (1,0)

BA, BC SST Bracket for Traditional Flange 2.3 (1,0)

H2 Traditional Flange 2.6 (1,2)

H3 Traditional Flange 3.0 (1,4)

H4 Traditional Flange 3.0 (1,4)

H7 Traditional Flange 2.7 (1,2)

FC Level Flange—3 in., 150 12.7 (5,8)

FD Level Flange—3 in., 300 15.9 (7,2)

FA Level Flange—2 in., 150 8.0 (3,6)

FB Level Flange—2 in., 300 8.4 (3,8)

FP DIN Level Flange, SST, DN 50, PN 40 7.8 (3,5)

FQ DIN Level Flange, SST, DN 80, PN 40 12.7 (5,8)
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ORDERING 

INFORMATION

Model Transmitter Type (Select One) CD CG

2051C Pressure Transmitter • •

Model Measurement Type CD CG

D Differential • —

G Gage — •

Code Pressure Ranges (Range/Min. Span) CD CG

2051CD 2051CG

1 –25 to 25 inH
2
O/0.5 inH

2
O

(–62,2 to 62,2 mbar/1,2 mbar)

–25 to 25 inH
2
O/0.5 inH

2
O

(–62,1 to 62,2 mbar/1,2 mbar)

• •

2 –250 to 250 inH
2
O/2.5 inH

2
O

(–623 to 623 mbar/6,2 mbar)

–250 to 250 inH
2
O/2.5 inH

2
O

(–623 to 623 mbar/6,2 mbar)

• •

3 –1000 to 1000 inH
2
O/10 inH

2
O

(–2,5 to 2,5 bar/25 mbar)

–393 to 1000 inH
2
O/10 inH

2
O

(–0,98 to 2,5 bar/25 mbar) 

• •

4 –300 to 300 psi/3 psi

(–20,7 to 20,7 bar/0,2 bar)

–14.2 to 300 psi/3 psi

(–0,98 to 20,7 bar/0,2 bar)

• •

5 –2000 to 2000 psi/20 psi

(–137,9 to137,9 bar/1,4 bar)

–14.2 to 2000 psig/20 psi

(–0,98 to 137,9 bar/1,4 bar)

• •

Code Output CD CG

A 4–20 mA with Digital Signal Based on HART Protocol • •

M Low-Power, 1–5 V dc with Digital Signal Based on HART Protocol • •

F FOUNDATION fieldbus Protocol • •

Code Materials of Construction CD CG

Process Flange Type Flange Material Drain/Vent

2 Coplanar SST SST • •

3
(1)

Coplanar Cast C-276 Alloy C-276 • •

5 Coplanar Plated CS SST • •

7
(1)

Coplanar SST Alloy C-276 • •

8
(1)

Coplanar Plated CS Alloy C-276 • •

0 Alternate Process Connection (Requires selecting Flange, Manifold, or Primary Element option code, see page 

A-13)

• •

Code Isolating Diaphragm CD CG

2
(1)

316L SST • •

3
(1)

Alloy C-276 • •

Code O-ring

A Glass-filled PTFE • •

B Graphite-filled PTFE • •

Code Fill Fluid CD CG

1 Silicone • •

2 Inert fill (Halocarbon) • •

Code Housing Material Conduit Entry Size CD CG

A Polyurethane-covered Aluminum ½–14 NPT • •

B Polyurethane-covered Aluminum M20 × 1.5 (CM20) • •

D Polyurethane-covered Aluminum G½ • •

J SST (consult factory for availability) ½–14 NPT • •

K SST (consult factory for availability) M20 × 1.5 (CM20) • •

M SST (consult factory for availability) G½ • •
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Code Options CD CG

Alternate Process Connection: Flange
(2)

H2 Traditional Flange, 316 SST, SST Drain/Vent • •

H3
(1)

Traditional Flange, Cast C-276, Alloy C-276 Drain/Vent • •

H7
(1)

Traditional Flange, 316 SST, Alloy C-276 Drain/Vent • •

HJ DIN Compliant Traditional Flange, SST, 7/16 in. Adapter/Manifold Bolting • •

HK
(3)

DIN Compliant Traditional Flange, SST, 10 mm Adapter/Manifold Bolting • •

HL DIN Compliant Traditional Flange, SST, 12mm Adapter/Manifold Bolting • •

FA Level Flange, SST, 2 in., ANSI Class 150, Vertical Mount • •

FB Level Flange, SST, 2 in., ANSI Class 300, Vertical Mount • •

FC Level Flange, SST, 3 in., ANSI Class 150, Vertical Mount • •

FD Level Flange, SST, 3 in., ANSI Class 300, Vertical Mount • •

FP DIN Level Flange, SST, DN 50, PN 40, Vertical Mount • •

FQ DIN Level Flange, SST, DN 80, PN 40, Vertical Mount • •

Alternate Process Connection: Manifold
(2)(4)

S5 Assemble to Rosemount 305 Integral Manifold • •

S6 Assemble to Rosemount 304 Manifold or Connection System • •

Alternate Process Connection: Primary Element
(2)(4)

S4
(5)

Assemble to Rosemount Primary Element • —
S3 Assemble to Rosemount 405 Primary Element • —

Diaphragm Seal Assemblies
(4)

S1
(6)

Assemble to one Rosemount 1199 diaphragm seal • •

S2
(7)

Assemble to two Rosemount 1199 diaphragm seals • —

Mounting Brackets

B1
(8)

Traditional Flange Bracket for 2-in. Pipe Mounting, CS Bolts • •

B2
(8)

Traditional Flange Bracket for Panel Mounting, CS Bolts • •

B3
(8)

Traditional Flange Flat Bracket for 2-in. Pipe Mounting, CS Bolts • •

B4
(9)

Coplanar Flange Bracket for 2-in. Pipe or Panel Mounting, all SST • •

B7
(8)

B1 Bracket with Series 300 SST Bolts • •

B8
(8)

B2 Bracket with Series 300 SST Bolts • •

B9
(8)

B3 Bracket with Series 300 SST Bolts • •

BA
(8)

SST B1 Bracket with Series 300 SST Bolts • •

BC
(8)

SST B3 Bracket with Series 300 SST Bolts • •

Product Certifications

E1
(10)

ATEX Flameproof • •

E2
(10)

INMETRO Flameproof (consult factory for availability) • •

E3
(10)

China Flameproof (consult factory for availability) • •

E4
(10)

TIIS Flameproof (consult factory for availability) • •

E5 FM Explosion-proof, Dust Ignition-proof • •

E6 CSA Explosion-proof, Dust Ignition-proof, Division 2 • •

E7 IECEx Flameproof • •

EP
(10)

Korea (KOSHA) Flameproof Approval (consult factory for availability) • •

EW
(10)

India (CCOE) Flameproof Approval (consult factory for availability) • •

EM
(10)

GOST Explosion-proof (consult factory for availability) • •

I1 ATEX Intrinsic Safety • •

I2
(10)

INMETRO Intrinsic Safety (consult factory for availability) • •

I3
(10)

China Intrinsic Safety (consult factory for availability) • •

I4
(10)

TIIS Intrinsic Safety (consult factory for availability) • •

I5 FM Intrinsically Safe, Division 2 • •

I6 CSA Intrinsically Safe • •

I7
(10)

IECEx Intrinsic Safety • •

IA
(11)

ATEX FISCO Intrinsic Safety • •

IB
(11)

INMETRO FISCO Intrinsic Safety (consult factory for availability) • •

ID
(11)

TIIS FISCO Intrinsic Safety (consult factory for availability) • •

IE
(11)

FM FISCO Intrinsically Safe • •
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IF
(11)

CSA FISCO Intrinsically Safe • •

IG
(11)

IECEx FISCO Intrinsically Safe • •

IP
(10)

Korea (KOSHA) Instrinsic Safety (consult factory for availability) • •

IM
(10)

GOST Intrinsically Safe (consult factory for availability) • •

IW
(10)

India (CCOE) Intrinsic Safety Approval (consult factory for availability) • •

K1
(10)

ATEX Flameproof, Intrinsic Safety, Type n, Dust • •

K2
(10)

INMETRO Flameproof, Intrinsic Safety, Type n (consult factory for availability) • •

K4
(10)

TIIS Flameproof, Intrinsic Safety (consult factory for availability) • •

K5 FM Explosion-proof, Dust Ignition-proof, Intrinsically Safe, Division 2 • •

K6 CSA Explosion-proof, Dust Ignition-proof, Intrinsically Safe, Division 2 • •

K7
(10)

IECEx Flameproof, Intrinsic Safety, Type n • •

KA ATEX and CSA Flameproof, Intrinsically Safe, Division 2 • •

KB FM and CSA Explosion-proof, Dust Ignition-proof, Intrinsically Safe, Division 2 • •

KC FM and ATEX Explosion-proof, Intrinsically Safe, Division 2 • •

KD
(10)

FM, CSA, and ATEX Explosion-proof, Intrinsically Safe • •

N1
(10)

ATEX Type n • •

N7
(10)

IECEx Type n • •

ND ATEX Dust • •

Bolting Configurations • •

L4 Austenitic 316 SST Bolts • •

L5 ASTM A 193, Grade B7M Bolts • •

L8 ASTM A 193 Class 2, Grade B8M Bolts • •

Digital Display

M5 LCD display • •

Special Configuration (Hardware)

D4
(12)

Zero and Span Hardware Adjustments • •

DF
(13) 1

/2-14 NPT Flange Adapters • •

D9
(14)

JIS Process Connection-RC 
1

/4 Flange with RC 
1

/2 Flange Adapter • •

V5
(15)

External Ground Screw Assembly • •

Performance 

P8
(16)

0.065% accuracy and 5 year stability • •

Terminal Blocks

T1 Transient Protection Terminal Block • •

Special Configuration (Software)

C1
(17)

Custom Software Configuration (Requires completed Configuration Data Sheet) • •

C4
(17)(18)

Analog Output Levels Compliant with NAMUR Recommendation NE 43, Alarm High • •

CN
(17)(18)

Analog Output Levels Compliant with NAMUR Recommendation NE 43 Alarm Low • •

Special Procedures

P1 Hydrostatic Testing with Certificate • •

P2
(19)

Cleaning for Special Service • •

P9 4500 psig (310 bar) static pressure limit (Ranges 2-5 only) • •

P3
(19)

Cleaning for <1 PPM Chlorine/Fluorine • •

Special Certifications

Q4 Calibration Certificate • •

Q8 Material Traceability Certification per EN 10204 3.1.B • •

QS
(17)

Prior-use certificate of FMEDA data • •

Q16
(20)

Surface finish certification for sanitary remote seals • •

QP Calibration certification and tamper evident seal • •

QZ
(20)

Remote Seal System Performance Calculation Report • •

Typical Model Number: 2051C D 2 A 2 2 A 1 A B4 M5

(1) Materials of Construction comply with recommendations per NACE MR0175/ISO 15156 for sour oil field production environments. Environmental limits apply 

to certain materials. Consult latest standard for details. Selected materials also conform to NACE MR0103 for sour refining environments.

(2) Requires 0 code in Materials of Construction for Alternate Process Connection.

(3) Not valid with optional code P9 for 4500psi Static Pressure.

(4) “Assemble-to” items are specified separately and require a completed model number.

(5) Process Flange limited to Coplanar (codes 2, 3, 5, 7, 8) or Traditional (H2, H3, H7). 
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2051T Ordering Information

(6) Not valid with optional code D9 for RC1/2 Adaptors.

(7) Not valid with optional codes DF & D9 for Adaptors.

(8) Requires option in the Alternate Process Connection: Flange section.

(9) Requires Coplanar flange.

(10) Not available with Low Power output code M.

(11) Only valid with FOUNDATION fieldbus output code F.

(12) Not available with FOUNDATION fieldbus output code F.

(13) Not valid with Alternate Process Connection options S3, S4, S5, S6.

(14) Not available with Alternate Process Connection: DIN Flanges and Level Flanges.

(15) The V5 option is not needed with the T1 option; external ground screw assembly is included with the T1 option.

(16) Available for HART 4-20mA output code A. Valid for Ranges 2-5 only.

(17) Only available with HART 4-20mA output (output code A).

(18) NAMUR-Compliant operation is pre-set at the factory and cannot be changed to standard operation in the field.

(19) Not valid with Alternate Process Connections S5 & S6.

(20) Requires one of the Diaphragm Seal Assemblies codes (S1 or S2).
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Model Transmitter Type (Select One)

2051T In-Line Pressure Transmitter

Model Measurement Type

G Gage

A Absolute

Code Pressure Ranges (Ranges/ Min. Span)

2051TG 2051TA

1 –14.7 to 30 psi/0.3 psi (–1,01 to 2,1 bar/20,7 mbar) 0 to 30 psia/0.3 psia (0 to 2,1 bar/20,7 mbar)

2 –14.7 to 150 psi/1.5 psi (–1,01 to 10,3 bar/103,4 mbar) 0 to 150 psia/1.5 psia (0 to 10,3 bar/103,4 mbar)

3 –14.7 to 800 psi/8 psi (–1,01 to 55,2 bar/0,55 bar) 0 to 800 psia/8 psia (0 to 55,2 bar/0,55 bar)

4 –14.7 to 4000 psi/40 psi (–1,01 to 275,8 bar/2,8 bar) 0 to 4000 psia/40 psia (0 to 275,8 bar/2,8 bar)

5 –14.7 to 10000 psi/2000 psi (–1,01 to 689,5 bar/138 bar) 0 to 10000 psia/2000 psia (0 to 689,5 bar/138 bar)

Code Output

A 4–20 mA with Digital Signal Based on HART Protocol

M Low-Power, 1–5 V dc with Digital Signal Based on HART Protocol

F FOUNDATION fieldbus Protocol

Code Process Connection Style

2B
1

/2–14 NPT female

2C G
1

/2 A DIN 16288 male (Range 1-4 only)

2F Coned and Threaded, Compatible with Autoclave Type F-250-C (Includes Gland and Collar, Available in SST for Range 5 only)

Code Isolating Diaphragm

2
(1)

316L SST

3
(1)

Alloy C-276

Code Fill Fluid

1 Silicone

2 Inert fill (Fluorinert FC-43)

Code Housing Material Conduit Entry Size

A Polyurethane-covered Aluminum ½–14 NPT

B Polyurethane-covered Aluminum M20 × 1.5 (CM20)

D Polyurethane-covered Aluminum G½

J SST (consult factory for availability) ½–14 NPT

K SST (consult factory for availability) M20 × 1.5 (CM20)

M SST (consult factory for availability) G½

Code Options

Manifold Assemblies

S5
(2)

Assemble to Rosemount 306 Integral Manifold 

Diaphragm Seal Assemblies

S1
(2)

Assemble to one Rosemount 1199 diaphragm seal

Mounting Brackets

B4 Bracket for 2-in. Pipe or Panel Mounting, all SST

Product Certifications

E1
(3)

ATEX Flameproof

E2
(3)

INMETRO Flameproof (consult factory for availability)

E3
(3)

China Flameproof (consult factory for availability)

E4
(3)

TIIS Flameproof (consult factory for availability)

E5 FM Explosion-proof, Dust Ignition-proof

E6 CSA Explosion-proof, Dust Ignition-proof, Division 2

E7 IECEx Flameproof

EP
(3)

Korea (KOSHA) Flameproof Approval (consult factory for availability)

EW
(3)

India (CCOE) Flameproof Approval (consult factory for availability)

EM
(3)

GOST Explosion-proof (consult factory for availability)
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I1 ATEX Intrinsic Safety

I2
(3)

INMETRO Intrinsic Safety (consult factory for availability)

I3
(3)

China Intrinsic Safety (consult factory for availability)

I4
(3)

TIIS Intrinsic Safety (consult factory for availability)

I5 FM Intrinsically Safe, Division 2

I6 CSA Intrinsically Safe

I7
(3)

IECEx Intrinsic Safety

IA
(4)

ATEX FISCO Intrinsic Safety

IB
(4)

INMETRO FISCO Intrinsic Safety (consult factory for availability)

ID
(4)

TIIS FISCO Intrinsic Safety (consult factory for availability)

IE
(4)

FM FISCO Intrinsically Safe

IF
(4)

CSA FISCO Intrinsically Safe

IG
(4)

IECEx FISCO Intrinsically Safe

IP
(3)

Korea (KOSHA) Instrinsic Safety (consult factory for availability)

IM
(3)

GOST Intrinsically Safe (consult factory for availability)

IW
(3)

India (CCOE) Intrinsic Safety Approval (consult factory for availability)

K1
(3)

ATEX Flameproof, Intrinsic Safety, Type n, Dust

K2
(3)

INMETRO Flameproof, Intrinsic Safety, Type n (consult factory for availability)

K4
(3)

TIIS Flameproof, Intrinsic Safety (consult factory for availability)

K5 FM Explosion-proof, Dust Ignition-proof, Intrinsically Safe, Division 2

K6 CSA Explosion-proof, Dust Ignition-proof, Intrinsically Safe, Division 2

K7
(3)

IECEx Flameproof, Intrinsic Safety, Type n

KA ATEX and CSA Flameproof, Intrinsically Safe, Division 2

KB FM and CSA Explosion-proof, Dust Ignition-proof, Intrinsically Safe, Division 2

KC FM and ATEX Explosion-proof, Intrinsically Safe, Division 2

KD
(3)

FM, CSA, and ATEX Explosion-proof, Intrinsically Safe

N1
(3)

ATEX Type n

N7
(3)

IECEx Type n

ND ATEX Dust

Digital Display

M5 LCD display

Special Configuration (Hardware)

D4
(5)

Zero and Span Hardware Adjustments

V5
(6)

External Ground Screw Assembly

Performance 

P8
(7)

0.065% accuracy and 5 year stability

Terminal Blocks

T1 Transient Protection Terminal Block

Special Configuration (Software)

C1
(8)

Custom Software Configuration (Requires completed Configuration Data Sheet)

C4
(8)(9)

Analog Output Levels Compliant with NAMUR Recommendation NE 43, Alarm High

CN
(8)(9)

Analog Output Levels Compliant with NAMUR Recommendation NE 43 Alarm Low

Special Procedures

P1 Hydrostatic Testing with Certificate

P2
(10)

Cleaning for Special Service

P3
(10)

Cleaning for <1 PPM Chlorine/Fluorine
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Special Certifications

Q4 Calibration Certificate

Q8 Material Traceability Certification per EN 10204 3.1.B

QS
(8)

Prior-use certificate of FMEDA data

Q16
(11)

Surface finish certification for sanitary remote seals

QP Calibration certification and tamper evident seal

QZ
(11)

Remote Seal System Performance Calculation Report

Typical Model Number: 2051T G 3 A 2B 1 A B4 M5

(1) Materials of Construction comply with recommendations per NACE MR0175/ISO 15156 for sour oil field production environments. Environmental limits 

apply to certain materials. Consult latest standard for details. Selected materials also conform to NACE MR0103 for sour refining environments.

(2) “Assemble-to” items are specified separately and require a completed model number.

(3) Not available with Low Power output code M.

(4) Only valid with FOUNDATION fieldbus output code F.

(5) Not available with FOUNDATION fieldbus output code F.

(6) The V5 option is not needed with the T1 option; external ground screw assembly is included with the T1 option.

(7) Available for HART 4-20mA output code A. Valid for Ranges 1-4 only.

(8) Only available with HART 4-20mA output (output code A).

(9) NAMUR-Compliant operation is pre-set at the factory and cannot be changed to standard operation in the field.

(10) Not valid with Alternate Process Connection S5.

(11) Requires S1 Diaphragm Seal Assembly code.
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2051LLT Ordering Inform

Model Transmitter Type

2051L Flange-Mounted Liquid Level Transmitter

Code Pressure Ranges (Range/Minimum Span)

2 –250 to 250 inH
2
O/2.5 inH

2
O (–0,6 to 0,6 bar/6,2 mbar)

3 –1000 to 1000 inH
2
O/10 inH

2
O (–2,5 to 2,5 bar/25 mbar)

4 –300 to 300 psi/3 psi (–20,7 to 20,7 bar/0,2 bar)

Code Output

A 4–20 mA with Digital Signal Based on HART Protocol

M Low-Power, 1–5 V dc with Digital Signal Based on HART Protocol

F FOUNDATION fieldbus Protocol

Code High Pressure Side

Diaphragm Size Material Extension Length

G0 2 in./DN 50 316L SST Flush Mount Only

H0 2 in./DN 50 Alloy C-276 Flush Mount Only

A0 3 in./DN 80 316L SST Flush Mount

A2 3 in./DN 80 316L SST 2 in./50 mm

A4 3 in./DN 80 316L SST 4 in./100 mm

A6 3 in./DN 80 316L SST 6 in./150 mm

B0 4 in./DN 100 316L SST Flush Mount

B2 4 in./DN 100 316L SST 2 in./50 mm

B4 4 in./DN 100 316L SST 4 in./100 mm

B6 4 in./DN 100 316L SST 6 in./150 mm

C0 3 in./DN 80 Alloy C-276 Flush Mount

C2 3 in./DN 80 Alloy C-276 2 in./50 mm

C4 3 in./DN 80 Alloy C-276 4 in./100 mm

C6 3 in./DN 80 Alloy C-276 6 in./150 mm

D0 4 in./DN 100 Alloy C-276 Flush Mount

D2 4 in./DN 100 Alloy C-276 2 in./50 mm

D4 4 in./DN 100 Alloy C-276 4 in./100 mm

D6 4 in./DN 100 Alloy C-276 6 in./150 mm

Code Mounting Flange

Size Rating Material

M 2 in. Class 150, ANSI CS

A 3 in. Class 150, ANSI CS

B 4 in. Class 150, ANSI CS

N 2 in. Class 300, ANSI CS

C 3 in. Class 300, ANSI CS

D 4 in. Class 300, ANSI CS

X 2 in. Class 150, ANSI SST

F 3 in. Class 150, ANSI SST

G 4 in. Class 150, ANSI SST

Y 2 in. Class 300, ANSI SST

H 3 in. Class 300, ANSI SST

J 4 in. Class 300, ANSI SST

Q DN50 PN 10-40, DIN CS

R DN80 PN 40, DIN CS

K DN50 PN 10-40, DIN SST

T DN80 PN 40, DIN SST
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Code Process Fill-High Pressure Side Temperature Limits

A Syltherm® XLT -100 to 300 °F (-73 to 135 °C)

C D.C. Silicone 704 60 to 400 °F (15 to 205 °C)

D D.C. Silicone 200 -40 to 400 °F (-40 to 205 °C)

H Inert (Halocarbon) -50 to 350 °F (-45 to 177 °C)

G Glycerin and Water 0 to 200 °F (-17 to 93 °C)

N Neobee® M-20 0 to 400 °F (-17 to 205 °C)

P Propylene Glycol and Water 0 to 200 °F (-17 to 93 °C)

Code Low Pressure Side

Configuration Flange Adapter Diaphragm Material Sensor Fill Fluid

11 Gage SST 316L SST Silicone

21 Differential SST 316L SST Silicone

22 Differential (SST Valve Seat) SST Alloy C-276 Silicone

2A Differential SST 316L SST Inert (Halocarbon)

2B Differential (SST Valve Seat) SST Alloy C-276 Inert (Halocarbon)

31 Remote Seal SST 316L SST Silicone

Code O-ring

A Glass-filled PTFE

Code Housing Material Conduit Entry Size

A Polyurethane-covered Aluminum ½–14 NPT

B Polyurethane-covered Aluminum M20 × 1.5 (CM20)

D Polyurethane-covered Aluminum G½

J SST (consult factory for availability) ½–14 NPT

K SST (consult factory for availability) M20 × 1.5 (CM20)

M SST (consult factory for availability) G½

Code Options

Diaphragm Seal Assembly

S1
(1)

Assemble to one Rosemount 1199 diaphragm seal

Product Certifications

E1
(2)

ATEX Flameproof

E2
(2)

INMETRO Flameproof (consult factory for availability)

E3
(2)

China Flameproof (consult factory for availability)

E4
(2)

TIIS Flameproof (consult factory for availability)

E5 FM Explosion-proof, Dust Ignition-proof

E6 CSA Explosion-proof, Dust Ignition-proof, Division 2

E7 IECEx Flameproof

EP
(2)

Korea (KOSHA) Flameproof Approval (consult factory for availability)

EW
(2)

India (CCOE) Flameproof Approval (consult factory for availability)

EM
(2)

GOST Explosion-proof (consult factory for availability)

I1 ATEX Intrinsic Safety

I2
(2)

INMETRO Intrinsic Safety (consult factory for availability)

I3
(2)

China Intrinsic Safety (consult factory for availability)

I4
(2)

TIIS Intrinsic Safety (consult factory for availability)

I5 FM Intrinsically Safe, Division 2

I6 CSA Intrinsically Safe

I7
(2)

IECEx Intrinsic Safety

IA
(3)

ATEX FISCO Intrinsic Safety

IB
(3)

INMETRO FISCO Intrinsic Safety (consult factory for availability)

ID
(3)

TIIS FISCO Intrinsic Safety (consult factory for availability)

IE
(3)

FM FISCO Intrinsically Safe

IF
(3)

CSA FISCO Intrinsically Safe

IG
(3)

IECEx FISCO Intrinsically Safe

IP
(2)

Korea (KOSHA) Instrinsic Safety (consult factory for availability)

IM
(2)

GOST Intrinsically Safe (consult factory for availability)
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IW
(2)

India (CCOE) Intrinsic Safety Approval (consult factory for availability)

K1
(2)

ATEX Flameproof, Intrinsic Safety, Type n, Dust

K2
(2)

INMETRO Flameproof, Intrinsic Safety, Type n (consult factory for availability)

K4
(2)

TIIS Flameproof, Intrinsic Safety (consult factory for availability)

K5 FM Explosion-proof, Dust Ignition-proof, Intrinsically Safe, Division 2

K6 CSA Explosion-proof, Dust Ignition-proof, Intrinsically Safe, Division 2

K7
(2)

IECEx Flameproof, Intrinsic Safety, Type n

KA ATEX and CSA Flameproof, Intrinsically Safe, Division 2

KB FM and CSA Explosion-proof, Dust Ignition-proof, Intrinsically Safe, Division 2

KC FM and ATEX Explosion-proof, Intrinsically Safe, Division 2

KD
(2)

FM, CSA, and ATEX Explosion-proof, Intrinsically Safe

N1
(2)

ATEX Type n

N7
(2)

IECEx Type n

ND ATEX Dust

Digital Display

M5 LCD display

Special Configuration (Hardware)

D4
(4)

Zero and Span Hardware Adjustments

DF
(5) 1

/2-14 NPT Flange Adapters

V5
(6)

External Ground Screw Assembly

Terminal Blocks

T1 Transient Protection Terminal Block

Special Configuration (Software)

C1
(7)

Custom Software Configuration (Requires completed Configuration Data Sheet)

C4
(7)(8)

Analog Output Levels Compliant with NAMUR Recommendation NE 43, Alarm High

CN
(7)(8)

Analog Output Levels Compliant with NAMUR Recommendation NE 43 Alarm Low

Special Certifications

Q4 Calibration Certificate

Q8 Material Traceability Certification per EN 10204 3.1.B

QS
(7)

Prior-use certificate of FMEDA data

Q16 Surface finish certification for sanitary remote seals

QP Calibration certification and tamper evident seal

QZ Remote Seal System Performance Calculation Report

Flushing Connections

F1 One 
1

/4-inch Connector, SST Ring Material

F2 Two 
1

/4-inch Connectors, SST Ring Material

F3
(9)

One 
1
/4-inch Connector, Cast C-276 Ring Material

F4
(9)

Two 
1

/4-inch Connectors, Cast C-276 Ring Material

F7 One 
1

/2-inch Connector, SST Ring Material

F8 Two 
1
/2-inch Connectors, SST Ring Material

F9 One 
1

/2-inch Connector, Cast C-276 Ring Material

F0 Two
1

/2-inch Connectors, Cast C-276 Ring Material

Typical Model Number: 2051L 2 A 2 2 A 1 A B4

(1) “Assemble-to” items are specified separately and require a completed model number.

(2) Not available with Low Power output code M.

(3) Only valid with FOUNDATION fieldbus output code F.

(4) Not valid with FOUNDATION fieldbus output code F.

(5) Not available with Diaphragm Seal Assembly option S1.

(6) The V5 option is not needed with the T1 option; external ground screw assembly is included with the T1 option.

(7) Only available with HART 4-20mA output (output code A).

(8) NAMUR-Compliant operation is pre-set at the factory and cannot be changed to standard operation in the field.

(9) Not available with Option Codes A0, B0, and G0.
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OPTIONS Standard Configuration

Unless otherwise specified, transmitter is shipped as follows:

Tagging (3 options available)

• Standard SST hardware tag is permanently affixed on transmitter. Tag 

character height is 0.125 in. (3,18 mm), 140 characters maximum.

• Tag may be wired to the transmitter nameplate upon request, 85 

characters maximum.

• Tag may be stored in transmitter memory (8 characters maximum). 

Software tag is left blank unless specified.

Commissioning tag (fieldbus only)

A temporary commissioning tag is attached to all transmitters. The tag 

indicates the device ID and allows an area for writing the location.

Optional Rosemount 304, 305 or 306 Integral Manifolds

Factory assembled to 2051C and 2051T transmitters. Refer to Product Data 

Sheet (document number 00813-0100-4839 for Rosemount 304 and 

00813-0100-4733 for Rosemount 305 and 306) for additional information.

Optional Diaphragm and Sanitary Seals

Refer to Product Data Sheet (document number 00813-0100-4016 or 

00813-0201-4016) for additional information.

Output Information

Output range points must be the same unit of measure. Available units of 

measure include:

Hardware Adjustments

D4  Local zero and span adjustments

• Alarm and security adjustments ship standard

Engineering Units 2051C: inH
2
O (Ranges 1-3), psi (Ranges 4-5)

Engineering Units 2051T: psi (all ranges)

Engineering Units 2051L: inH
2
O

4 mA (1 V dc)
(1)

:

(1) Not applicable to fieldbus.

0 (engineering units above)

20 mA (5 V dc)
(1)

: Upper range limit

Output: Linear

Flange type: Specified model code option

Flange material: Specified model code option

Drain/vent: Specified model code option

Integral meter: Installed or none

Alarm
(1)

: High

Software tag: (Blank)

inH
2
O inH

2
O@4 °C

(1)

(1) Not available on low power.

psi Pa

inHg ftH
2
O bar kPa

mmH
2
O mmH

2
O@4 °C

(1)
mbar torr

mmHg g/cm2 kg/cm2 atm
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LCD display

M5  Digital Meter

• 2-Line, 5-Digit LCD for 4-20 mA HART and FOUNDATION fieldbus

• 1-Line, 4-Digit LCD for 1-5 Vdc HART Low Power

• Direct reading of digital data for higher accuracy

• Displays user-defined flow, level, volume, or pressure units

• Displays diagnostic messages for local troubleshooting

• 90-degree rotation capability for easy viewing

Transient Protection

T1  Integral Transient Protection Terminal Block

Meets IEEE C62.41, Category Location B

6 kV crest (0.5 μs - 100 kHz)

3 kV crest (8 × 20 microseconds)

6 kV crest (1.2 × 50 microseconds)

Bolts for Flanges and Adapters

• Standard material is plated carbon steel per ASTM A449, Type 1

L4 Austenitic 316 Stainless Steel Bolts

L5 ASTM A 193, Grade B7M Bolts

L8 ASTM A 193 Class 2, Grade B8M Bolts

Rosemount 2051C Coplanar Flange and 2051T Bracket Option

B4 Bracket for 2-in. Pipe or Panel Mounting

• For use with the standard Coplanar

flange configuration

• Bracket for mounting of transmitter on 2-in. pipe or panel

• Stainless steel construction with stainless steel bolts
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Rosemount 2051C Traditional Flange Bracket Options

B1 Bracket for 2-in. Pipe Mounting

• For use with the traditional flange option

• Bracket for mounting on 2-in. pipe

• Carbon steel construction with carbon

steel bolts

• Coated with polyurethane paint

B2 Bracket for Panel Mounting

• For use with the traditional flange option

• Bracket for mounting transmitter on wall

or panel

• Carbon steel construction with carbon

steel bolts

• Coated with polyurethane paint

B3 Flat Bracket for 2-in. Pipe Mounting

• For use with the traditional flange option

• Bracket for vertical mounting of transmitter on 2-in. pipe

• Carbon steel construction with carbon

steel bolts

• Coated with polyurethane paint

B7  B1 Bracket with SST Bolts

• Same bracket as the B1 option with Series 300 stainless steel bolts

B8 B2 Bracket with SST Bolts

• Same bracket as the B2 option with Series 300 stainless steel bolts

B9  B3 Bracket with SST Bolts

• Same bracket as the B3 option with Series 300 stainless steel bolts

BA Stainless Steel B1 Bracket with SST Bolts

• B1 bracket in stainless steel with Series 300 stainless steel bolts

BC Stainless Steel B3 Bracket with SST Bolts

• B3 bracket in stainless steel with Series 300 stainless steel bolts
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SPARE PARTS

Terminal Block, FOUNDATION fieldbus Part Number

Terminal Block

Standard terminal block assembly 02051-9005-0021

Transient terminal block assembly (option T1) 02051-9005-0022

FISCO terminal block assembly 02051-9005-0023

Electronics Board Part Number

Assembly for FOUNDATION fieldbus 02051-9001-2001

LCD Display, FOUNDATION fieldbus

LCD Display Kit
(1)

(1) Kit includes LCD display, captive mounting hardware, 10-pin interconnection header, cover assembly.

Kit for Aluminum Housing 03031-0193-0104

Kit for SST Housing 03031-0193-0112

LCD Displays Only
(2)

(2) Displays include LCD, captive mounting hardware, 10-pin interconnection header. No cover assembly.

Display for both Aluminum and SST Housing 03031-0193-0105

LCD Display Hardware 

Aluminum Display Cover Assembly
(3)

(3) Display Cover Assembly includes the cover and o-ring only.

03031-0193-0007

SST Display Cover Assembly
(3)

03031-0193-0013

O-ring package for electronics housing cover, pkg of 12 03031-0232-0001

O-Ring Packages (package of 12) Part Number

Electronic housing, cover (standard and meter) 03031-0232-0001

Electronics housing, module 03031-0233-0001

Process flange, glass-filled PTFE 03031-0234-0001

Process flange, graphite-filled PTFE 03031-0234-0002 

Flange adapter, glass-filled PTFE 03031-0242-0001

Flange adapter, graphite-filled PTFE 03031-0242-0002 

Flanges Part Number

Differential Coplanar Flange

Nickel-plated carbon steel 03031-0388-0025 

316 SST 03031-0388-0022 

Cast C-276 03031-0388-0023

Gage Coplanar Flange

Nickel-plated carbon steel 03031-0388-1025

316 SST 03031-0388-1022

Cast C-276 03031-0388-1023

Coplanar Flange Alignment Screw (package of 12) 03031-0309-0001

Traditional Flange

316 SST 03031-0320-0002

Cast C-276 03031-0320-0003 

Level Flange, Vertical Mount

2 in., class 150, SST 03031-0393-0221

2 in., class 300, SST 03031-0393-0222

3 in., class 150, SST 03031-0393-0231 

3 in., class 300, SST 03031-0393-0232

DIN, DN 50, PN 40 03031-0393-1002 

DIN, DN 80, PN 40 03031-0393-1012 
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Flange Adapter Part Number

Nickel-plated carbon steel 02024-0069-0005

316 SST 02024-0069-0002

Cast C-276 02024-0069-0003

Drain/Vent Valve Kits

(each kit contains parts for one transmitter) Part Number

Differential Drain/Vent Kits

316 SST stem and seat kit 01151-0028-0022

Alloy C-276 stem and seat kit 01151-0028-0023

316 SST ceramic ball drain/vent kit 03031-0378-0022

Alloy C-276ceramic ball drain/vent kit 01151-0028-0123 

Gage Drain/Vent Kits

316 SST stem and seat kit 01151-0028-0012 

Alloy C-276 stem and seat kit 01151-0028-0013 

316 SST ceramic ball drain/vent kit 03031-0378-0012

Alloy C-276 ceramic ball drain/vent kit 01151-0028-0113

Mounting Brackets

2051C and 2051L Coplanar Flange Bracket Kit

B4 bracket, SST, 2-in. pipe mount, SST bolts 03031-0189-0003

2051T Bracket Kit

B4 bracket, SST, 2-in. pipe mount, SST bolts 03031-0189-0004

2051C Traditional Flange Bracket Kits

B1 bracket, 2-in. pipe mount, CS bolts 03031-0313-0001 

B2 bracket, panel mount, CS bolts 03031-0313-0002 

B3 flat bracket for 2-in. pipe mount, CS bolts 03031-0313-0003 

B7 (B1 style bracket with SST bolts) 03031-0313-0007 

B8 (B2 style bracket with SST bolts) 03031-0313-0008 

B9 (B3 style bracket with SST bolts) 03031-0313-0009 

BA (SST B1 bracket with SST bolts) 03031-0313-0011 

BC (SST B3 bracket with SST bolts) 03031-0313-0013 

Bolt Kits

COPLANAR FLANGE

Flange Bolt Kit {44 mm (1.75 in.)} (Set of 4)

Carbon steel 03031-0312-0001

316 SST 03031-0312-0002 

ASTM A 193, Grade B7M 03031-0312-0003 

ASTM A 193, Class 2, Grade B8M 03031-0312-0005

Flange/Adapter Bolt Kit {73 mm (2.88 in.)} (Set of 4)

Carbon steel 03031-0306-0001 

316 SST 03031-0306-0002 

ASTM A 193, Grade B7M 03031-0306-0003

ASTM A 193, Class 2, Grade B8M 03031-0306-0005

Manifold/Flange Kit {57 mm (2.25 in.)} (Set of 4)

Carbon steel 03031-0311-0001 

316 SST 03031-0311-0002

ASTM A 193, Grade B7M 03031-0311-0003 

ASTM A 193, Class 2, Grade B8M 03031-0311-0020

TRADITIONAL FLANGE

Differential Flange and Adapter Bolt Kit {44 mm (1.75 in.)} (Set of 8)

Carbon steel 03031-0307-0001 

316 SST 03031-0307-0002

ASTM A 193, Grade B7M 03031-0307-0003 

ASTM A 193, Class 2, Grade B8M 03031-0307-0005 
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Gage Flange and Adapter Bolt Kit (Set of 6)

Carbon steel 03031-0307-1001

316 SST 03031-0307-1002 

ASTM A 193, Grade B7M 03031-0307-1003 

ASTM A 193, Class 2, Grade B8M 03031-0307-1005

Manifold/Traditional Flange Bolts

Carbon steel Use bolts supplied 

with manifold

316 SST Use bolts supplied 

with manifold 

LEVEL FLANGE, VERTICAL MOUNT

Flange Bolt Kit (Set of 4)

Carbon steel 03031-0395-0001 

316 SST 03031-0395-0002

Covers

Aluminum field terminal cover + o-ring 03031-0292-0001
(1)

SST field terminal cover + o-ring 03031-0292-0002
(1)

Aluminum HART electronics cover: cover + o-ring 03031-0292-0001
(1)

316 SST HART electronics cover: cover + o-ring 03031-0292-0002
(1)

Aluminum Electronics / LCD Display Cover Assembly: cover + o-ring 03031-0193-0002

SST Electronics / LCD Display Cover Assembly: cover + o-ring 03031-0193-0012

(1) Covers are blind, not for use with LCD Display. Refer to LCD Display section for LCD covers.
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Appendix B Approval Information

Overview  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .page B-1

Safety Messages . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .page B-1

Fieldbus Protocol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .page B-2

Approval Drawings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .page B-8

OVERVIEW This Appendix contains information on Approved manufacturing locations, 

European directive information, Ordinary Location certification, Hazardous 

Locations Certifications and approval drawings for FOUNDATION fieldbus 

protocol.

SAFETY MESSAGES Procedures and instructions in this section may require special precautions to 

ensure the safety of the personnel performing the operations. Information that 

raises potential safety issues is indicated by a warning symbol ( ). Refer to 

the following safety messages before performing an operation preceded by 

this symbol.

Warnings

Approved Manufacturing 

Locations

Rosemount Inc. — Chanhassen, Minnesota USA

Emerson Process Management GmbH & Co. — Wessling, Germany

Emerson Process Management Asia Pacific Private Limited — Singapore

Beijing Rosemount Far East Instrument Co., LTD — Beijing, China

Explosions could result in death or serious injury: 

Installation of this transmitter in an explosive environment must be in accordance with the 

appropriate local, national, and international standards, codes, and practices. Please review 

this section of the Rosemount 2051 reference manual for any restrictions associated with a 

safe installation. 

• Before connecting a Field Communicator in an explosive atmosphere, make sure 

the instruments in the loop are installed in accordance with intrinsically safe or 

non-incendive field wiring practices.

• In an Explosion-Proof/Flameproof installation, do not remove the transmitter covers 

when power is applied to the unit. 

Process leaks may cause harm or result in death. 

• Install and tighten process connectors before applying pressure.

Electrical shock can result in death or serious injury.

• Avoid contact with the leads and terminals. High voltage that may be present on 

leads can cause electrical shock.

Cable gland and plug must comply with the requirements listed on the certificates.
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European Directive 

Information

The EC declaration of conformity for all applicable European directives for this 

product can be found on the Rosemount website at www.rosemount.com. A 

hard copy may be obtained by contacting an Emerson Process Management 

representative.

ATEX Directive (94/9/EC)

All 2051 transmitters comply with the ATEX Directive.

European Pressure Equipment Directive (PED) (97/23/EC)

2051CG2, 3, 4, 5; 2051CD2, 3, 4, 5 (also with P9 option) 

— QS Certificate of Assessment - EC No. PED-H-100

Module H Conformity Assessment

All other 2051 Pressure Transmitters

— Sound Engineering Practice

Transmitter Attachments: Diaphragm Seal - Process Flange - Manifold

— Sound Engineering Practice

Electro Magnetic Compatibility (EMC) (2004/108/EC)

All 2051 Pressure Transmitters meet all of the requirements of 

IEC/EN61326:2006 and NAMUR NE-21.

Ordinary Location Certification for Factory Mutual

As standard, the transmitter has been examined and tested to determine 

that the design meets basic electrical, mechanical, and fire protection 

requirements by FM, a nationally recognized testing laboratory (NRTL) as 

accredited by the Federal Occupational Safety and Health Administration 

(OSHA).

FIELDBUS PROTOCOL

Hazardous Locations 

Certifications

North American Certifications

FM Approvals

E5 Explosion-Proof for Class I, Division 1, Groups B, C, and D. 

Dust-Ignition-Proof for Class II, Division 1, Groups E, F, and G. 

Dust-Ignition-Proof for Class III, Division 1. 

T5 (Ta = 85 °C), Factory Sealed, Enclosure Type 4X

I5/IE Intrinsically Safe for use in Class I, Division 1, Groups A, B, C, and D; 

Class II, Division 1, Groups E, F, and G; Class III, Division 1 when 

connected per Rosemount drawing 02051-1009; Non-incendive for 

Class I, Division 2, Groups A, B, C, and D.

Temperature Code:T4 (Ta = 40 °C), T3 (Ta = 85 °C), 

Enclosure Type 4X

For input parameters see control drawing 02051-1009.
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Canadian Standards Association (CSA)

E6 Explosion-Proof for Class I, Division 1, Groups B, C, and D. 

Dust-Ignition-Proof for Class II and Class III, Division 1, Groups E, F, and 

G. Suitable for Class I, Division 2 Groups A, B, C, and D for indoor and 

outdoor hazardous locations. Enclosure type 4X, factory sealed 

I6/IF Intrinsically safe approval. Intrinsically safe for Class I, Division 1, 

Groups A, B, C, and D when connected in accordance with Rosemount 

drawings 02051-1008. Temperature Code T3C.

Dust-Ignition-Proof for Class II and Class III, Division 1, Groups E, F, and 

G. Suitable for Class I, Division 2 Groups A, B, C, and D hazardous 

locations. Enclosure type 4X, factory sealed

For input parameters see control drawing 02051-1008.

European Certifications

I1 ATEX Intrinsic Safety 

Certification No. Baseefa08ATEX0129X  II 1 G 

Ex ia IIC T4 (T
amb

 = –60 to +60 °C)

IP66

 1180

Special Conditions for Safe Use (X): 

The device is not capable of withstanding the 500V insulation test 

required by Clause 6.3.12 of EN60079-11. This must be taken into 

account when installing the apparatus.

IA ATEX FISCO Intrinsic Safety 

Certification No. Baseefa08ATEX0129X  II 1 G 

Ex ia IIC T4 (T
amb

 = –60 to +60 °C)

IP66

 1180

Special Conditions for Safe Use (X): 

The device is not capable of withstanding the 500V insulation test 

required by Clause 6.3.12 of EN60079-11. This must be taken into 

account when installing the apparatus.

N1 ATEX Type n 

Certification No. Baseefa08ATEX0130X  II 3 G 

Ex nAnL IIC T4 (T
amb

 = –40 to +70 °C)

U
i
 = 32 Vdc max

IP66

Table B-1.  Input Parameters

U
i
 = 30V

I
i
 = 300 mA

P
i
 = 1.3 W 

C
i
 = 0 µF

Table B-2.  Input Parameters

U
i
 = 17.5 V

I
i
 = 380 mA

P
i
 = 5.32 W 

C
i
 = ≤ 5 µF

L
i
 = ≤ 10 µH
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Special Conditions for Safe Use (X): 

The device is not capable of withstanding the 500V insulation test 

required by Clause 6.3.12 of EN60079-11. This must be taken into 

account when installing the apparatus.

E1 ATEX Flame-Proof 

Certification No. KEMA 08ATEX0090X G  II 1/2 G 

Ex d IIC T6 (T
amb 

= –50 to 65 °C)

Ex d IIC T5 (T
amb 

= –50 to 80 °C)

IP66

 1180

Vmax = 32 V dc

Special Conditions for Safe Use (X): 

1.Appropriate ex d blanking plugs, cable glands, and wiring needs to be 

suitable for a temperature of 90 °C.

2.This device contains a thin wall diaphragm. Installation, maintenance 

and use shall take into account the environmental conditions to which the 

diaphragm will be subjected. The manufacturer’s instructions for 

maintenance shall be followed in detail to assure safety during its 

expected lifetime. 

3.The 2051 does not comply with the requirements of IEC 60079-1 

Clause 5 for flameproof joints. Contact Emerson Process Management 

for information on the dimensions of flameproof joints.

ND ATEX Dust

Certification No. Baseefa08ATEX0182X  II 1 D 

Dust Rating: T80 °C (–20 ≤ T
a
≤ 40 °C) IP66 IP68

Vmax = 42.4 V dc

A = 22 mA

 1180

Special Conditions for Safe Use (X): 

1. The user must ensure that the maximum rated voltage and current (42.4 

volts, 22 milliampere, DC) are not exceeded. All connections to other 

apparatus or associated apparatus shall have control over this voltage 

and current equivalent to a category “ib” circuit according to EN 60079-1.

2. Cable entries must be used which maintain the ingress protection of the 

enclosure to at least IP66.

3. Unused cable entries must be filled with suitable blanking plugs which 

maintain the ingress protection of the enclosure to at least IP66.

4. Cable entries and blanking plugs must be suitable for the ambient range 

of the apparatus and capable of withstanding a 7J impact test.
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IECEx Certifications

I7 IECEx Intrinsic Safety 

Certification No. IECExBAS08.0045X  II 1 G 

Ex ia IIC T4 (T
amb

 = –60 to +60 °C)

IP66

 1180

Special Conditions for Safe Use (X): 

The device is not capable of withstanding the 500V insulation test 

required by Clause 6.3.12 of IEC60079-11. This must be taken into 

account when installing the apparatus.

IG IECEx Intrinsic Safety 

Certification No. IECExBAS08.0045X  II 1 G 

Ex ia IIC T4 (T
amb

 = –60 to +60 °C)

IP66

 1180

Special Conditions for Safe Use (X): 

The device is not capable of withstanding the 500V insulation test 

required by Clause 6.3.12 of EN60079-11. This must be taken into 

account when installing the apparatus.

E7 IECEx Explosion-Proof (Flame-Proof) 

Certification No. IECEx KEM 08.0020X  II 1/2 GD 

Ex d IIC T6 (T
amb 

= –50 to 65 °C)

Ex d IIC T5 (T
amb 

= –50 to 80 °C)

IP66

 1180

Vmax = 32 V dc

Table B-3.  Input Parameters

U
i
 = 30V

I
i
 = 300 mA

P
i
 = 1.3 W 

C
i
 = 0 µF

Table B-4.  Input Parameters

U
i
 = 17.5 V

I
i
 = 380 mA

P
i
 = 5.32 W 

C
i
 = ≤ 5 µF

L
i
 = ≤ 10 µH
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Special Conditions for Safe Use (X): 

1.Appropriate ex d blanking plugs, cable glands, and wiring needs to be 

suitable for a temperature of 90 °C.

2.This device contains a thin wall diaphragm. Installation, maintenance 

and use shall take into account the environmental conditions to which the 

diaphragm will be subjected. The manufacturer’s instructions for 

maintenance shall be followed in detail to assure safety during its 

expected lifetime. 

3.The 2051 does not comply with the requirements of IEC 60079-1 

Clause 5 for flameproof joints. Contact Emerson Process Management 

for information on the dimensions of flameproof joints.

N7 IECEx Type n

Certification No. IECExBAS08.0046X  II 3 G

Ex nAnL IIC T4 (T
amb

 = –40 to +70 °C)

U
i
 = 32 Vdc max

Special Conditions for Safe Use (X): 

The device is not capable of withstanding the 500V insulation test 

required by Clause 6.3.12 of IEC60079-11. This must be taken into 

account when installing the device.

TIIS Certifications 

(consult factory for availability)

E4 TIIS Flame-Proof

Ex d IIC T6

I4 TIIS Intrinsic Safety

Ex ia IIC T4

ID TIIS FISCO Intrinsic Safety

Certificate Pending

Inmetro Certifications 

(consult factory for availability)

E2 Flame-Proof

BR-Ex d IIC T6/T5

I2 Intrinsic Safety

BR-Ex ia IIC T4

IB FISCO Intrinsic Safety

Certificate Pending

GOST Certifications

(consult factory for availability)

IM Intrinsic Safety

Certificate Pending

EM Flame-Proof

Certificate Pending
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China (NEPSI) Certifications

(consult factory for availability)

E3 Flame-Proof

Ex d II B+H
2
T3~T5

I3 Intrinsic Safety

Ex ia IIC T3/T4

IC FISCO Intrinsic Safety

Certificate Pending

KOSHA Certifications

(consult factory for availability)

EP Flame-Proof

Ex d IIB+H2 T5

IP Intrinsic Safety

Ex ia IIC T3

CCoE Certifications

(consult factory for availability)

IW Intrinsic Safety

Ex ia IIC T4

EW Flame-Proof

Ex d IIC T5 or T6

Combinations of Certifications

Stainless steel certification tag is provided when optional approval is 

specified. Once a device labeled with multiple approval types is installed, it 

should not be reinstalled using any other approval types. Permanently mark 

the approval label to distinguish it from unused approval types.

K1 E1, I1, N1, and ND combination

K2 E2 and I2 combination (consult factory for availability)

K4 E4 and I4 combination (consult factory for availability)

K5 E5 and I5 combination

K6 I6 and E6 combination

K7 E7, I7, and N7 combination

KA E1, I1, E6, and I6 combination

KB E5, I5, E6, and I6 combination 

KC E1, I1, E5, and I5 combination 

KD E1, I1, E5, I5, E6, and I6 combination
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Appendix C Block Information

TRANSDUCER BLOCK

Overview This section contains information on the 2051 Transducer Block (TB). 

Descriptions of all Transducer Block parameters, errors, and diagnostics are 

listed. Also, the modes, alarm detection, status handling, application 

information, and troubleshooting are discussed.

Figure C-1. Transducer Block 

Diagram

Definition

The transducer block contains the actual measurement data, including a 

pressure and temperature reading. Channels 1–2 are assigned to these 

measurements (see Figure C-1 above). The transducer block includes 

information about sensor type, engineering units, linearization, reranging, 

temperature compensation, and diagnostics.

Channel Definitions

Each input has a channel assigned to it allowing the AI block to link to it. The 

channels for the Rosemount 2051 are the following:

1. P (Pressure)
(1)

2. ST (Sensor Temperature)

(1) Can be either a DP, gage, or absolute pressure.
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Parameters and 

Descriptions

Parameter

Index 

Number Description

ALERT_KEY 04 The identification number of the plant unit. 

BLOCK_ALM 08 The block alarm is used for all configuration, hardware, connection failure or system 

problems in the block. The cause of the alert is entered in the subcode field. The first 

alert to become active will set the Active status in the Status parameter. As soon as 

the Unreported status is cleared by the alert reporting task, another block alert may be 

reported without clearing the Active status, if the subcode has changed.

BLOCK_ERR 06 This parameter reflects the error status associated with the hardware or software 

components associated with a block. It is a bit string, so that multiple errors may be 

shown.

CAL_MIN_SPAN 18 The minimum calibration span value allowed. This minimum span information is 

necessary to ensure when calibration is done, the two calibrated points are not too 

close together.

CAL_POINT_HI 16 The highest calibrated value.

CAL_POINT_LO 17 The lowest calibrated value.

CAL_UNIT 19 The device description engineering units code index for the calibration values.

Valid calibration units are the following: 

1130 = Pa

1133 = kPa

1137 = bar

1138 = mbar

1139 = torr

1140 = atm

1141 = psi

1144 = g/cm
2

1145 = kg/cm
2

1148 = inH
2
O @ 68 °F

1151 = mmH
2
O @ 68 °F

1154 = ftH
2
O @ 68 °F

1156 = inHg @ 0 °C

1158 = mmHg @ 0 °C

COLLECTION_DIRECTORY 12 A directory that specifies the number, starting indices, and DD Item ID's of the data 

collections in each transducer within a transducer block.

FACT_CAL_RECALL 33 Recalls the sensor calibration set at the factory.

MODE_BLK 05 The actual, target, permitted, and normal modes of the block.

Target: The mode to “go to”

Actual: The mode the “block is currently in”

Permitted: Allowed modes that target may take on

Normal: Most common mode for target

mODULE_TYPE 34 Indicates the type of sensor module.

0 = Standard coplanar (C)

1 = Standard threaded (T)

2 = Level Coplanar (L)

3 = Reference class coplanar (P)

4 = High temp. conventional (H)

252 = Unknown

PRIMARY_VALUE 14 The measured value and status available to the function block.
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PRIMARY_VALUE_RANGE 15 The high and low range limit values, the engineering unit code, and the number of 

digits to the right of the decimal point to be used to display the final value.

Valid engineering units are the following: 

1130 = Pa

1133 = kPa

1137 = bar

1138 = mbar

1139 = torr

1140 = atm

1141 = psi

1144 = g/cm
2

1145 = kg/cm
2

1148 = inH
2
O @ 68 °F

1151 = mmH
2
O @ 68 °F

1154 = ftH
2
O @ 68 °F

1156 = inHg @ 0 °C

1158 = mmHg @ 0 °C

PRIMARY_VALUE_TYPE 13 Type of measurement represented by the primary value.

107 = Differential pressure

108 = Gage pressure

109 = Absolute pressure

SECONDARY_VALUE 29 The secondary value, related to the sensor.

SECONDARY_VALUE_UNIT 30 Engineering units to be used with SECONDARY_VALUE.

1001 °C

1002 °F

SENSOR_CAL_DATE 25 The last date on which the calibration was performed.This is intended to reflect the 

calibration of that part of the sensor that is usually wetted by the process.

SENSOR_CAL_LOC 24 The last location of the sensor calibration. This describes the physical location at 

which the calibration was performed.

SENSOR_CAL_METHOD 23 The last method used to calibrate the device.

103 = factory trim standard

104 = user trim standard

SENSOR_CAL_TYPE 35 The type of last sensor calibration.

0 = Differential pressure

1 = Gage pressures

2 = Absolute pressure

252 = Unknown

SENSOR_CAL_WHO 26 The name of the person responsible for the last sensor calibration.

SENSOR_FILL_FLUID 28 Type of fill fluid used in sensor.

0 = Undefined

1 = Silicone

2 = Inert

3 = Undefined

7 - Neobee

251 = "None"

252 = "Unknown"

253 = "Special"

SENSOR_ISOLATOR_MTL 27 Defines the construction material for the isolating diaphragms.

2 = 316 Stainless Steel

3 = Hastelloy C
™

4 = Monel

5 = Tantalum

253 = "Special"

SENSOR_RANGE 21 The high and low range limit values, the engineering units code, and the number of 

digits to the right of the decimal point for the sensor.

SENSOR_SN 22 Serial number of the sensor.

Parameter

Index 

Number Description
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Block/Transducer Errors The following conditions are reported in the BLOCK_ERR and XD_ERROR 

parameters. Conditions in bold type are available. Conditions in italics are 

inactive for the Transducer block and are given here only for your reference.

SENSOR_TYPE 20 Type of sensor connected with the transducer block.

Valid sensor types are the following:

117 = Capacitance

124 = Strain Gauge

ST_REV 01 The revision level of the static data associated with the function block. 

STRATEGY 03 The strategy field can be used to identify grouping of blocks. 

TAG_DESC 02 The user description of the intended application of the block.

TB_DETAILED_STATUS 31 Indicates the state of the transmitter. The parameter contains specific codes relating to 

the transducer block and the pressure sensor specifically.

TRANSDUCER_DIRECTORY 09 Directory that specifies the number and starting indices of the transducers in the 

transducer block.

TRANSDUCER_TYPE 10 Identifies the transducer that follows.

100 = Standard pressure with calibration

UPDATE_EVT 07 This alert is generated by any change to the static data.

XD_ERROR 11 Provides additional error codes related to transducer blocks.

Parameter

Index 

Number Description

Condition 

Number Condition Name and Description

0 Other

1 Block Configuration Error

2 Link Configuration Error

3 Simulate Active

4 Local Override

5 Device Fault State Set

6 Device Needs Maintenance Soon

7 Input failure/process variable has bad status

8 Output Failure

9 Memory Failure

10 Lost Static Data

11 Lost NV Data

12 Readback Check Failed

13 Device Needs Maintenance Now

14 Power Up: The device was just powered-up.

15 Out of Service: The actual mode is out of service.

17 General Error: A general error that cannot be specified below occurred

20 Electronics Failure: An electrical component failed.

22 I/O Failure: An I/O failure occurred.

23 Data Integrity Error: Data stored in the device is no longer valid due to a 

non-volatile memory checksum failure, a data verify after write failure, etc.

25 Algorithm Error: The algorithm used in the transducer block produced an 

error due to overflow, data reasonableness failure, etc.
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Diagnostics

In addition to the BLOCK_ERR and XD_ERROR parameters, more detailed 

information on the measurement status can be obtained via 

TB_DETAILED_STATUS. The table below lists the potential errors and the 

possible corrective actions for the given values. The corrective actions are in 

order of increasing system level compromises. The first step should always 

be to reset the transmitter and then if the error persists, try the steps in the 

table below. Start with the first corrective action and then try the second.

Modes

The transducer block supports two modes of operation as defined by the 

MODE_BLK Parameter:

Automatic (Auto)—The channel outputs reflect the analog 

input measurement.

Out of Service (OOS)—Channel outputs status is set to Bad: Out of Service 

for each channel. The BLOCK_ERR parameter shows Out of Service. In this 

mode, you can make changes to all configurable parameters. The target 

mode of a block may be restricted to one or more of the supported modes.

Alarm Detection

Alarms are not generated by the transducer block. By correctly handling the 

status of the channel values, the down stream block (AI) will generate the 

necessary alarms for the measurement. The error that generated this alarm 

can be determined by looking at BLOCK_ERR and XD_ERROR and 

TB_DETAILED_STATUS.

Status Handling

Normally, the status of the output channels reflects the status of the 

measurement value, the operating condition of the measurement electronics, 

and any active alarm condition.

Value Description Corrective Actions

0x00000001 Sensor hardware incompatible with software 1.Restart Processor

2.Send to Service Center

0x00000002 Sensor board EEPROM burn failure 1.Restart the Processor

0x00000004 Sensor board EEPROM not initialized with 

factory data

1.Restart Processor

2.Send to Service Center

0x00000008 Temperature sensor not updating 1.Restart Processor

2.Reconnect sensor ribbon 

cable

3.Send to Service Center

0x00000010 Pressure sensor not updating 1.Restart Processor

2.Reconnect sensor ribbon 

cable

3.Send to Service Center

0x00000080 Sensor EEPROM Checksum failure 1.Restart Processor

2.Send to Service Center

0x00000100 Pressure sensor HI limit exceeded 1.Check Pressure

2.Restart Processor

0x00000200 Pressure sensor LO limit exceeded 1.Check Pressure

2.Restart Processor

0x00001000 Temperature sensor HI limit exceeded 1.Check Ambient Temp.

2.Restart Processor

0x00004000 Temperature SECONDARY_VALUE 

range exceeded

1.Check Ambient Temp.

2.Restart Processor
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In Auto mode, PRIMARY_VALUE reflects the value and status quality of the 

output channels.

Methods

Sensor Calibration

In order to calibrate the sensor, the following steps are performed by the 

user calibration method:

1. Set MODE_BLK.TARGET = OOS.

2. Apply desired pressure (low pressure); allow to stabilize. Pressure 

applied must be between range limits defined in 

PRIMARY_VALUE_RANGE.

3. Set CAL_POINT_LO to applied pressure.

4. Apply desired pressure (high pressure); allow to stabilize. Pressure 

applied must be between range limits defined in 

PRIMARY_VALUE_RANGE and greater than CAL_POINT_LO + 

CAL_MIN_SPAN.

5. Set CAL_POINT_HI to applied pressure.

6. Set SENSOR_CAL_DATE to current date.

7. Set SENSOR_CAL_WHO to person responsible for calibration.

8. Set SENSOR_CAL_LOC to calibration location.

9. Set MODE_BLK.TARGET = AUTO.

Troubleshooting Refer to the table below to troubleshoot any problems encountered.

RESOURCE BLOCK

Overview This section contains information on the Rosemount 2051 Resource Block. 

Descriptions of all Resource Block Parameters, errors, and diagnostics are 

included. Also the modes, alarm detection, status handling, and 

troubleshooting are discussed.

Definition

The resource block defines the physical resources of the device. The 

resource block also handles functionality that is common across multiple 

blocks. The block has no linkable inputs or outputs and it performs memory 

diagnostics.

Symptom Possible Causes Corrective Action

Mode will not leave 

OOS

Target mode not set. Set target mode to something other 

than OOS.

Detailed status error See “Diagnostics” on page C-5

Resource block The actual mode of the Resource block 

is OOS. See Resource Block 

Diagnostics for corrective action.

Pressure or Sensor 

Temperature Status 

is BAD

Measurement or

Device Error

See “Diagnostics” on page C-5
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Parameters and 

Descriptions

The table below lists all of the configurable parameters of the Resource Block, 

including the descriptions and index numbers for each.

Parameter

Index 

Number Description

ACK_OPTION 38 Selection of whether alarms associated with the function block will be 

automatically acknowledged.

ALARM_SUM 37 The current alert status, unacknowledged states, unreported states, and disabled states 

of the alarms associated with the function block. 

ALERT_KEY 04 The identification number of the plant unit. 

BLOCK_ALM 36 The block alarm is used for all configuration, hardware, connection failure or system 

problems in the block. The cause of the alert is entered in the subcode field. The first alert 

to become active will set the Active status in the Status parameter. As soon as the 

Unreported status is cleared by the alert reporting task, another block alert may be 

reported without clearing the Active status, if the subcode has changed.

BLOCK_ERR 06 This parameter reflects the error status associated with the hardware or software 

components associated with a block. It is a bit string, so that multiple errors may be 

shown.

CONFIRM_TIME 33 The time between retries of alert reports.

CYCLE_SEL 20 Used to select the block execution method for this resource. The 2051 supports the 

following:

Scheduled: Blocks are only executed based on the function block schedule.

Block Execution: A block may be executed by linking to another blocks completion.

CYCLE_TYPE 19 Identifies the block execution methods available for this resource.

DD_RESOURCE 09 String identifying the tag of the resource which contains the Device Description for 

this resource.

DD_REV 13 Revision of the DD associated with the resource - used by an interface device to locate 

the DD file for the resource.

define_write_lock 60 Enumerated value describing the implementation of the WRITE_LOCK.

detailed_status 55 Indicateds the state of the transmitter. See Resource Block detailed status codes.

DEV_REV 12 Manufacturer revision number associated with the resource - used by an interface device 

to locate the DD file for the resource.

DEV_TYPE 11 Manufacturer’s model number associated with the resource - used by interface devices to 

locate the DD file for the resource.

download_mode 67 Gives access to the boot block code for over-the-wire downloads.

0 = Uninitialized 

1 = Run mode

2 = Download mode

DRAIN_VENT_MAT 75 Type of material of the drain vents on the flange. See drain vent material codes.

2 = 316 Stainless Steel

3 = Hastelloy C
™

4 = Monel

251 = None

252 = "Unknown"

253 = "Special"

FEATURES 17 Used to shows supported resource block options.

FEATURES_SEL 18 Used to show selected resource block options. The 2051 supports the following:

Unicode: Tells host to use unicode for string values

Reports: Enables alarms. Must be set for alarming to work

Software Lock: Software write locking enabled but not active. WRITE_LOCK must be set 

to activate.

Hardware Lock: Hardware write locking enabled but not active. WRITE_LOCK follows the 

status of the security switch.

final_assembly_number 49 Final Assembly Number is placed on the neck label.
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FLANGE_MTL 69 Type of material of the flange. See flange material codes.

0 = Carbon Steel

2 = 316 Stainless Steel

3 = Hastelloy C
™

4 = Monel

24 = Kynar
™

252 = "Unknown"

253 = "Special"

FLANGE_TYPE 68 Type of flange that is attached to the device.

12 = Conventional (Traditional)

13 = Coplanar

14 = Remote Seal

15 = Level; 3 in. 150 lbs.

16 = Level; 4 in. 150 lbs.

17 = Level; 3 in. 300 lbs.

18 = Level; 4 in. 300 lbs.

19 = Level; DN 80, PN 40

20 = Level; DN 100, PN 40

21 = Level; DN 100, PN 10/16

22 = Level; 2 in. 150 lbs.

23 = Level; 2 in. 300 lbs.

24 = Level; DN 50, PN 6

25 = Level; DN 50, PN 40

252 = "Unknown"

253 = "Special"

FREE_TIME 25 Percent of the block processing time that is free to process additional blocks.

FREE_SPACE 24 Percent of memory available for further configuration. Zero in a preconfigured device.

GRANT_DENY 14 Options for controlling access of host computers and local control panels to operating, 

tuning, and alarm parameters of the block. Not used by device.

HARD_TYPES 15 The types of hardware available as channel numbers. 

hardware_rev 52 Hardware revision of the hardware that has the resource block in it.

LIM_NOTIFY 32 Maximum number of unconfirmed alert notify messages allowed.

MANUFAC_ID 10 Manufacturer identification number – used by an interface device to locate the DD file for 

the resource.

MAX_NOTIFY 31 Maximum number of unconfirmed alert notify messages possible.

MEMORY_SIZE 22 Available configuration memory in the empty resource. To be checked before 

attempting a download.

message_date 57 Date associated with the MESSAGE_TEXT parameter.

message_text 58 Used to indicate changes made by the user to the device's installation, configuration,

or calibration.

MIN_CYCLE_T 21 Time duration of the shortest cycle interval of which the resource is capable.

MODE_BLK 05 The actual, target, permitted, and normal modes of the block:

Target: The mode to “go to”

Actual: The mode the “block is currently in”

Permitted: Allowed modes that target may take on

Normal: Most common mode for actual

NV_CYCLE_T 23 Minimum time interval specified by the manufacturer for writing copies of NV parameters 

to non-volitile memory. Zero means it will never be automativally copied. At the end of 

NV_CYCLE_T, only those parameters which have changed need to be updated in 

NVRAM.

O_RING_MTL 69 Type of material of the flange o-rings. See O-ring material codes.

10 = PTFE (Teflon TM)

11 = Viton

12 = Buna–N

13 = Ethyl–Prop

252 = "Unknown"

253 = "Special"

output_board_sn 53 Output board serial number.

Parameter

Index 

Number Description
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self_test 59 Instructs resource block to perform self-test. Tests are device specific.

distributor 42 Reserved for use as distributor ID. No Foundation enumerations defined at this time.

REM_SEAL_FILL 73 Type of fill fluid used in the remote seals.

2 = Silicone

3 = Syltherm 800

4 = Inert (Halocarbon)

5 = Glycerin and Water

6 = Propylene Glycol and Water

7 = Neobee M–20

251 = None

252 = "Unknown"

253 = "Special"

REM_SEAL_ISO_MAT 70 Type of material of the remote seal isolators. See remote seal number codes.

2 = 316L Stainless Steel

3 = Hastelloy C–276

5 = Tantalum

9 = Co–Cr–Ni

251 = None

252 = "Unknown"

253 = "Special"

REM_SEAL_NUM 71 Number of remote seals.

1 = One seal

2 = Two seals

251 = None

252 = "Unknown"

253 = "Special"

REM_SEAL_TYPE 66 Type of remote seals.

0 = Undefined

1 = Reserved

2 = CTW

3 = EFW (Expanded Flange Seal)

4 = PFW (Pancake)

5 = RFW (Flanged Remote)

6 = RTW (Threaded Remote)

7 = SCW

8 = SSW

9 = High Temperature

10 = FFW (Flanged Flush Surface)

11 = UCW

12 = TSW

251 = None

252 = "Unknown"

253 = "Special"

RESTART 16 Allows a manual restart to be initiated. Several degrees of restart are possible. They are 

the following:

1 Run – nominal state when not restarting

2 Restart resource – not used 

3 Restart with defaults – set parameters to default values. See 

START_WITH_DEFAULTS below for which parameters are set.

4 Restart processor – does a warm start of CPU.

RS_STATE 07 State of the function block application state machine.

save_config_blocks 62 Number of EEPROM blocks that have been modified since last burn. This value will count 

down to zero when the configuration is saved.

save_config_now 61 Controls saving of configuration.

security_IO 65 Status of security jumper/switch.

SHED_RCAS 26 Time duration at which to give up on computer writes to function block RCas locations. 

Shed from RCas shall never happen when SHED_ROUT = 0

SHED_ROUT 27 Time duration at which to give up on computer writes to function block ROut locations. 

Shed from ROut shall never happen when SHED_ROUT = 0

Parameter

Index 

Number Description
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Simulate_STATE 66 The state of the simulate jumper.

0 = Uninitialized

1 = Jumper/ switch off, simulation not allowed

2 = Jumper/ switch on, simulation not allowed (need to cycle jumper/ switch)

simulate_IO 64 Status of simulate jumper/switch.

RB_SFTWR_REV_ALL 51 The string will contain the following fields:

Major rev: 1-3 characters, decimal number 0-255

Minor rev: 1-3 characters, decimal number 0-255

Build rev: 1-5 characters, decimal number 0-255

Time of build: 8 characters, xx:xx:xx, military time 

Day of week of build: 3 characters, Sun, Mon,...

Month of build: 3 characters, Jan, Feb...

Day of month of build: 1-2 characters, decimal number 1-31

Year of build: 4 characters, decimal

Builder: 7 characters, login name of builder

RB_SFTWR_REV_BUILD 50 Build of software that the resource block was created with.

RB_SFTWR_REV_MAJOR 48 Major revision of software that the resource block was created with.

RB_SFTWR_REV_MINIOR 49 Minor revision of software that the resource block was created with.

start_with_defaults 63 0 = Uninitialized

1 = do not power-up with NV defaults

2 = power-up with default node address

3 = power-up with default pd_tag and node address

4 = power-up with default data for the entire communications stack (no application data)

STRATEGY 03 The strategy field can be used to identify grouping of blocks. 

ST_REV 01 The revision level of the static data associated with the function block. 

summary_status 56 An enumerated value of repair analysis.

TAG_DESC 02 The user description of the intended application of the block.

TEST_RW 08 Read/write test parameter - used only for conformance testing.

UPDATE_EVT 35 This alert is generated by any change to the static data.

WRITE_ALM 40 This alert is generated if the write lock parameter is cleared.

WRITE_LOCK 34 If set, no writes from anywhere are allowed, except to clear WRITE_LOCK. Block inputs 

will continue to be updated.

WRITE_PRI 39 Priority of the alarm generated by clearing the write lock.

Parameter

Index 

Number Description
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Block Errors

The table below lists conditions reported in the BLOCK_ERR parameter. 

Conditions in bold type are available. Conditions in italics are inactive for the 

Resource block and are given here only for your reference.

Condition 

Number Condition Name and Description

0 Other

1 Block Configuration Error: A feature in FEATURES_SEL is set that is not 

supported by FEATURES or an execution cycle in CYCLE_SEL is set that 

is not supported by CYCLE_TYPE.

3 Simulate Active: This indicates that the simulation jumper is in place. This 

is not an indication that the I/O blocks are using simulated data.

4 Local Override

5 Device Fault State Set

6 Device Needs Maintenance Soon

7 Input failure/process variable has bad status

9 Memory Failure: A memory failure has occurred in FLASH, RAM, or 

EEROM memory

10 Lost Static Data: Static data that is stored in non-volatile memory 

has been lost.

11 Lost NV Data: Non-volatile data that is stored in non-volatile memory 

has been lost.

12 Readback Check Failed

13 Device Needs Maintenance Now

14 Power Up: The device was just powered-up.

15 Out of Service: The actual mode is out of service.
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Diagnostics

In addition to the BLOCK_ERR parameters, more detailed information on the 

device status can be obtained via DETAILED_STATUS. Table 5.3 lists 

potential errors and possible corrective actions for the given values. The first 

step should always be to reset the transmitter, then if the error persists, try 

steps in Table 5.3. Start with the first corrective action, and then try the 

second.

Modes

The resource block supports two modes of operation as defined by the 

MODE_BLK parameter:

• Automatic (Auto) The block is processing its normal background 

memory checks.

• Out of Service (OOS)   The block is not processing its tasks. When the 

resource block is in OOS, all blocks within the resource (device) are 

forced into OOS. The BLOCK_ERR parameter shows Out of Service. 

In this mode, you can make changes to all configurable parameters. 

The target mode of a block may be restricted to one or more of the 

supported modes.

Alarm Detection

A block alarm will be generated whenever the BLOCK_ERR has an error bit 

set. The types of block error for the resource block are defined above.

A write alarm is generated whenever the WRITE_LOCK parameter is cleared. 

The priority of the write alarm is set in the WRITE_PRI parameter:

Alarms are grouped into five levels of priority

Status Handling

There are no status parameters associated with the resource block.

Troubleshooting

Refer to the table below to troubleshoot any problems that you encounter.

Value Description Corrective Action
0x00000002 Sensor Transducer Error (Check 

TB_DETAILED_STATUS)

1.Restart processor

2.Send to service center

0x00000004 Manufacturing Block Integrity Error 1.Restart processor

2.Send to service center

0x00000008 HW/SW Incompatible 1.Restart processor

2.Send to service center

0x00000010 NV Integrity Error 1.Restart processor

2.Send to service center

0x00000040 ROM Integrity Error 1.Restart processor

2.Send to service center

Priority 

Number Priority Description

0 Alarm is disabled.

1 Alarm is detected, but not sent as a report.

2 Alarm report is sent, but does not require operator attention.

3-7 Alarm conditions of priority 3 to 7 are advisory alarms of increasing priority.

8-15 Alarm conditions of priority 8 to 15 are critical alarms of increasing priority.
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Symptom Possible Causes Corrective Action

Mode will not leave 

OOS

Target mode not set.  Set target mode to something other than 

OOS.

Memory Failure BLOCK_ERR will show the memory failure. 

Check RESTART vallue. Restart the device 

by setting RESTART to Processor. If the 

block error does not clear, call the factory.

Block Alarms Will 

not work

Features FEATURES_SEL does not have Reports 

enabled. Enable the Reports bit.

Notification LIM_NOTIFY is not high enough. Set equal 

to MAX_NOTIFY.
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Pressure sensors

1: sealing FPM / DIN 3869-14
Made in Germany

PP7554
Electronic pressure sensor

PP75

Connector
Process connection G¼ A / M5 I

Communication interface: IO-Link 1.0
(COM2 slave, 38.4 kBaud)

Adjustment of the switch point by teach
function

2 outputs
OUT1 = switching output

OUT2 = switching output or diagnostic
output

Measuring range
-1...10 bar

-14.5...145 PSI
-0.1...1.0 MPa

Type of pressure: relative pressure
Liquids and gases

Application

DC PNPElectrical design
2 x normally open / closed programmable or 1 x normally open / closed

programmable + 1 x normally closed (diagnostic function)
Output

9.6...36 DC ¹)Operating voltage [V]
2 x 250Current rating [mA]
pulsedShort-circuit protection
yesReverse polarity protection
yesOverload protection
< 2Voltage drop [V]
< 45Current consumption [mA]

7.5 MPa1087 PSI75 barPressure rating
15 MPa2175 PSI150 barBursting pressure min.

Setting range
-0.090...1.000 MPa-13...145 PSI-0.90...10.00 barSet point, SP
-0.095...0.995 MPa-14...144 PSI-0.95...9.95 barReset point, rP

0.005 MPa1 PSI0.05 barin steps of

Accuracy / deviations
(in % of the span)

< ± 0.5Switch point accuracy
< ± 0.25 (BFSL) / < ± 0.5 (LS)Characteristics deviation *)

< ± 0.1Hysteresis
< ± 0.1Repeatability **)
< ± 0.1Long-term stability ***)

Temperature coefficients (TEMPCO)
in the temperature range 0...80° C (in
% of the span per 10 K)

0.2Greatest TEMPCO of the zero point
0.2Greatest TEMPCO of the span

ifm electronic gmbh • Friedrichstraße 1 • 45128 Essen — We reserve the right to make technical alterations without prior notice. — GB — PP7554 — 04.04.2008
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0.3Power-on delay time [s]

3
Min. response time switching outputs
[ms]

3; 6; 10; 17; 60; 125; 250; 500
Damping for the switching output
(dAP) [ms]

170Switching frequency [Hz]
-25...85Ambient temperature [°C]
-25...90Medium temperature [°C]
-40...100Storage temperature [°C]

IP 68 ****) / IP 69K, IIIProtection
> 100 (500 V DC)Insulation resistance [MΩ]

1000 gDIN IEC 60068-2-27 / DIN IEC 60068-2-29:
Category 3DIN EN 61373:

Shock resistance

20 g (10...2000 Hz)DIN IEC 68-2-6:
14 gDIN EN 60068-2-64:
Category 2DIN EN 61373:

Vibration resistance

100 millionSwitching cycles min.
according to EN 61000-6-2noise immunity
4 kV contact discharge / 15 kV air
dischargeEN 61000-4-2 ESD:
20 V/m (80...1000 MHz)EN 61000-4-3 HF radiated:
4 kV coupling clampEN 61000-4-4 Burst:
0.5 kV supply / 1 kV signal for DC unitsEN 61000-4-5 Surge:
10 V (0.15...80 MHz)EN 61000-4-6 HF conducted:
according to the automotive directive
95/54/EC / 04/104EC / 05/83/ECnoise immunity

80 V/m (20...2000 MHz)
Absorber chamber test to ISO
11452-2:

class T3, C1, S1EN 50155:

EMC

stainless steel (304S15); FPM (Viton)Housing materials
stainless steel (303S22); ceramics; FPM (Viton)Materials (wetted parts)

2 x LED greenOperation
2 x LED yellowSwitching status

Display

M12 connectorConnection

0.23Weight [kg]
¹) supply voltage for communication mode: 18...32 V DC
referring to UL: “limited voltage” with overcurrent protection in
accordance with UL508
*) BFSL = Best Fit Straight Line / LS = Limit Value Setting
**) with temperature fluctuations < 10 K
***) in % of the span per year
****) 7 days / 1 m water depth / 0.1 bar
e1 approval on request

Remarks

Wiring

----------OUT1/Teach/Data----------
data channel for bidirectional communication
in addition:
switching signal for pressure limit value or
input for teach signal
----------OUT2----------
switching signal for pressure limit value or
diagnostic signal
ifm electronic gmbh • Friedrichstraße 1 • 45128 Essen — We reserve the right to make technical alterations without prior notice. — GB — PP7554 — 04.04.2008
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Operating instructions 
Pressure sensor

PP755X 
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1 Preliminary note
1.1 Symbols used

► Instruction
> Reaction, result
[…] Designation of pushbuttons, buttons or indications
→ Cross-reference

Important note: 
Non-compliance can result in malfunctions or interference.

2 Safety instructions
Please read the product description prior to set-up of the unit. Ensure that the 
product is suitable for your application without any restrictions. 
If the operating instructions or the technical data are not adhered to, personal 
injury and/or damage to property can occur. 
Check the compatibility of the product materials (see technical data) with the 
media to be measured in all applications. 
For gaseous media the application is limited to max. 25 bar.  

•

•

•

•
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3 Functions and features
The unit monitors the system pressure in a plant.
3.1 Application area

The unit is suited for use in mobile vehicles.
Type of pressure: relative pressure 

Order no. Measuring range Permissible 
 overload pressure Bursting pressure

bar PSI bar PSI bar PSI
PP7550 0...400 0...5 800 600 8 700 1 000 14 500
PP7551 0...250 0...3 625 400 5 800 850 12 300
PP7552 0...100 0...1 450 300 4 350 650 9 400
PP7553 0...25 0...363 150 2175 350 5 075
PP7554 -1...10 -14.5...145 75 1088 150 2 175
PP7556 0..2.5 0...36.3 20 290 50 725

MPa = bar ÷ 10 / kPa = bar × 100
Avoid static and dynamic overpressure exceeding the given overload pres-
sure by taking appropriate measures.
The indicated bursting pressure must not be exceeded.
Even if the bursting pressure is exceeded only for a short time, the unit 
may be destroyed. NOTE: Risk of injury!
For gaseous media the application is limited to max. 25 bar.

4 Function
4.1 Communication, parameter setting and evaluation

The unit generates output signals according to the parameter settings.
It moreover provides the process data via IO-Link.
The unit is laid out for fully bidirectional communication. So, the following op-
tions are possible:

Remote display: reading and display of the current system pressure.
Remote evaluation: transfer of switching signals (only with PP2001).
Remote parameter setting: reading and changing current parameter settings 
with PP2001, FDT service program ifm Container or via IO-Link. 
Using PP2001 and the FDT service program ifm Container, the current pa-
rameter settings can be stored and transferred to other units of the same type.

•
•

•
•
•

-
-
-

-
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The program library of the available DTM objects can be found at www.ifm.com 
→ Service → Download.
Device-specific parameter lists for IO-Link parameter setting are available at: 
www.ifm.com → Select your country → Data sheet direct:

4.2 Operating modes

1
Pressure sensor with 2 switching outputs
2 limit values for pressure can be monitored. 
Pin 4 = output 1, pin 2 = output 2.

Parameter setting 
→ 7.4

2

Pressure sensor with one switching output and one teach input
One limit value for pressure can be monitored. The current 
system pressure can be set as limit value at any time by a 
teach signal. 
Pin 4 = input for teach signal, pin 2 = switching output.

Parameter setting 
→ 7.5

Teach operation→ 
7.10

3

Pressure sensor with one switching output and one diagnostic 
output.
One limit value for pressure can be monitored. 
In addition, a fault signal is provided on output 2: in case of a 
fault, output 2 is inactive.
Pin 4 = switching output, pin 2 = output for diagnostic signal.

Parameter setting 
→ 7.6

4

Communication mode
There are 2 options for bidirectional communication:

Communication with ifm handheld programming unit PP2001.
Communication with PC or controller via IO-Link. For communication with the PC, 
the FDT service program ifm Container (order no. E30110) is available. 

For communication mode, no parameter setting is necessary. Using pin 4 (data chan-
nel), data can be read in and out at any time.
NOTE: voltage supply for communication mode: 18...32 V.

•
•

For the switching functions → 4.3
For the teach function → 4.4.
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4.3 Pressure monitoring / switching functions
The unit compares the process value to the set limit values (set points). The PNP 
transistor output is switched when the limit values are exceeded or not reached. 
The switching signal can switch a load or be evaluated by an IO card.
Each output can be configured separately:

Hysteresis function / normally open: [OUx] = [Hno] (→ fig. 1).
Hysteresis function / normally closed: [OUx] = [Hnc] (→ fig. 1).
First the set point is set, then the reset point with the requested difference.
Window function / normally open: [OUx] = [Fno] (→ fig. 2).
Window function / normally closed: [OUx] = [Fnc] (→ fig. 2).
The width of the window can be set by means of the difference between SP 
and rP. SP = upper value, rP = lower value.

1 2

P = system pressure; HY = hysteresis; FE = window

•
•

•
•
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4.4 Teach function
Teach for hysteresis function: 
During the teach operation, the current system pressure is taken as set point. 
The set hysteresis remains constant: SP2 = system pressure, rP2 = system 
pressure minus hysteresis. Carry out teach operation → 7.10.

P = system pressure; Pakt = current system pressure; HY = hysteresis; T = time of teach 
Teach for window function: 
During the teach operation the window is set so that the current system pres-
sure is in the middle of the window: SP2 = system pressure plus  ½ window 
width; rP2 = system pressure minus ½ window width. Carry out teach operation 
→ 7.10.

P = system pressure; Pakt = current system pressure; FE = window; T = time of teach

•

•
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5 Installation
Before installing and removing the unit: Make sure that no pressure is 
applied to the system.

Insert the unit in a G¼ process connection.
Tighten firmly. Recommended tightening torque: 25 Nm (max. 50 Nm).

6 Electrical connection
The unit must be connected by a qualified electrician.
The national and international regulations for the installation of electrical 
equipment must be adhered to.
Voltage supply to EN 50178, SELV, PELV. 

Disconnect power.
Connect the unit as follows:

Connection for teach operation

Pin 1 Ub+
Pin 3 Ub-

Pin 2 (OUT2) pnp switching signal: limit values for pressure.
Diagnostic signal.

•
•

Pin 4
(OUT1/Data)

pnp switching signal: limit values for pressure.
Input for teach signal.
Data channel for bidirectional communication.

•
•
•

►
►

►
►
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7 Parameter setting
Parameters can be set before installation and set-up of the unit or during opera-
tion.

If you change parameters during operation, the operating principle of the 
plant will be influenced. 

Ensure that there will be no malfunctions in your plant.►
Parameter setting with PP2001 →operating instructions enclosed to PP2001.
Parameter setting with FDT service program ifm Container: The program has an intuitive 
graphical user interface.
The program library of the available DTM objects can be found at www.ifm.com → Service 
→ Download.
Device-specific parameter lists for IO-Link parameter setting are available at: www.ifm.com 
→ Select your country → Data sheet direct:

7.1 Adjustable parameters
SP1/rP1 Upper / lower limit value for system pressure at which OUT1 switches.
SP2/rP2 Upper / lower limit value for system pressure at which OUT2 switches.
OU1 Output function for OUT1: 

- Switching signal for the limit values: hysteresis function or window function, 
either normally open or normally closed.

- As an alternative: configure pin 4 as input for teach signal: [OU1] = [tch] .
OU2 Output function for OUT2: 

- Switching signal for the limit values: hysteresis function or window function, 
either normally open or normally closed.

- As an alternative: configure OUT2 as diagnostic output: [OU2] = [dESI].
EF Extended functions / opening of menu level 2.

Uni Standard unit of measurement for system pressure.
HI Maximum value memory for system pressure.

LO Minimum value memory for system pressure (only for PP7554).
dS1/dS2 Switch-on delay for OUT1 / OUT2.

dr1/dr2 Switch-off delay for OUT1 / OUT2.
dAP Measured value damping for filtering pressure peaks.
diS Update rate for the measured value display / orientation of the display of 

PP2001.
TSP2 Triggers the teach function in the connected sensor.

Fnr Fault memory (shows the last fault occurred).
rES Restore factory setting.

•
•

•

•
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7.2 Menu structure / display in PP2001
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7.3 General parameter setting
In case of parameter setting with the user interface of the ifm Container pro-
gram, the values can be directly entered in the specified fields.
For IO-Link parameter setting → device-specific parameter lists at: www.ifm.
com → Select your country → Data sheet direct:
For parameter setting with PP2001: Confirm each entry of a parameter value 
with [Mode/Enter].

7.3.1 Open menu level 2
With PP2001:

Select [EF].
Press [Set] briefly.
If menu level 2 is protected by an access code, "Cod1" flashes in the 
display.
Press [Set] and keep it pressed until the valid code no. is displayed.
Press [Mode/Enter] briefly.

With the user interface of the program ifm Container:
Activate the [EF] button.
If menu level 2 is protected by an access code, the input field for the 
code no. is activated.
Enter valid code no.

On delivery by ifm electronic: no access restriction.

►
►

►
►

►

►

7.4 Setting for operating mode 1 (2 switching outputs)
7.4.1 Setting of the output function

Select [OU1] / [OU2] and set the function:
[Hno] = hysteresis function/normally open
[Hnc] = hysteresis function/normally closed
[Fno] = window function/normally open
[Fnc] = window function/normally closed

►

7.4.2 Setting of the switching limits
Select [SP1] / [SP2] and set the value at which the output switches.►

Select [rP1] / [rP2] and set the value at which the output switches off.
rPx is always smaller than SPx. The unit only accepts values which are 
lower than the value for SPx.

►

•

•

•
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7.5 Setting for operating mode 2 (switching output + teach input)
7.5.1 Configure pin 4 as teach input

Select [OU1] and set the function [tch].►

7.5.2 Setting of the output function for the switching output
On delivery: [OU2] = [Hno] = hysteresis function/normally open. 
If necessary, change the output function as follows:

Select [OU2] and set the function:
[Hno] = hysteresis function/normally open
[Hnc] = hysteresis function/normally closed
[Fno] = window function/normally open
[Fnc] = window function/normally closed

►

7.5.3 Setting of the hysteresis / width of the window
On delivery: hysteresis / window = 2 % of the final value of the measuring range
If necessary, change it as follows:

Select [rP2] and set the smallest possible value (→ 10.1 Setting ranges 
for the set points / rP2 min).
Select [SP2] and set the following value: rP min plus requested hyster-
esis / window width.

►

►

7.6 Setting for operating mode 3 (switching output + diagnostic 
output)
7.6.1 Setting of the output function for OUT 1

Select [OU1] and set the function:
[Hno] = hysteresis function/normally open
[Hnc] = hysteresis function/normally closed
[Fno] = window function/normally open
[Fnc] = window function/normally closed

►

7.6.2 Setting of the switching limits
Select [SP1] and set the value at which the output switches.►

Select [rP1] and set the value at which the output switches off.
rPx is always smaller than SPx. The unit only accepts values which are 
lower than the value for SPx.

►

7.6.3 Configure OUT2 as diagnostic output
Select [OU2] and set the function [dESI].►
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7.7 Setting for communication mode
For communication mode, no parameter setting is necessary. Using pin 4 (data 
channel), data can be read in and out at any time.
NOTE: voltage supply for communication mode: 18...32 V.

7.8 User settings (optional) 
7.8.1 Setting of the unit of measurement for system pressure

Select [Uni] and set the unit of measurement:  ►
[bAr], [MPA], [kPA] or [PSI].

To avoid rounding errors during internal conversion to other units: set the 
display unit before setting the values for the parameters SPx, rPX.
On delivery: [Uni] = [bAr].
7.8.2 Setting of the update rate for the display

Select [diS] and set the update rate of the display: ►
[d1]: update of the measured values every 50 ms.
[d2]: update of the measured values every 200 ms.
[d3]: update of the measured values every 600 ms.
[rd1], [rd2], [rd3]: display as for d1, d2, d3; rotated by 180°.
[OFF]: The measured value display of PP2001 is deactivated in the 
operating mode.

7.8.3 Setting the switching delays
[dS1] / [dS2] = switch-on delay for OUT1 / OUT2.
[dr1] / [dr2] = switch-off delay for OUT1 / OUT2.

Select [dS1], [dS2], [dr1] or [dr2] and set a value between 0.2 and 50 s  ►
(at 0.0 the delay time is not active).

7.8.4 Setting of the damping of the measured value 
Select [dAP] and enter one of the specified values between 3 and  ►
500 ms.

dAP value = response time between pressure change and change of the 
switching status in seconds.
[dAP] influences the switching frequency: fmax = 1 ÷ 2dAP.
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7.9 Service functions
7.9.1 Reading of the min/max values for system pressure

Select [HI] or [LO], briefly press [Set].
[HI] = maximum value, [LO] = minimum value.

Erase the memory with PP2001:
Select [HI] or [LO].
Select [Set] and keep it pressed until [----] is displayed.
Press [Mode/Enter] briefly.

►

►
►
►
7.9.2 Reading of the fault number
With PP2001:

Select [Fnr], briefly press [Set].
The number of the last fault occurred is displayed.

For the fault numbers → 8.2 Fault indication
With the user interface of the program ifm Container:

Activate the button [Fnr].

►
>

►
7.9.3 Reset of all parameters to factory setting
With PP2001:

Select [rES], then press [Set] and keep it pressed until [----] is displayed.
Press [Mode/Enter] briefly.

With the user interface of the program ifm Container:
Activate the button [rES].

For the factory settings please refer to the end of these instructions (→ 
11 Factory setting). We recommend taking down your own settings in that 
table before carrying out a reset.

►
►

►

7.10 Teach set point SP2
7.10.1 Teach with PP2001

Establish the normal pressure in the plant (normal pressure = pressure at 
which the unit is to switch).
Select [TSP2].
Press [Set] and keep it pressed.
The current setting value for SP2 flashes for 5 s.
After 5 s, the current system pressure (= new value for SP2) is displayed.
Press [Mode/Enter] briefly.
[SEND] is briefly displayed, then [DONE] and then the new setting value for 
SP2.

If the teach operation was not successful, [Err] is displayed after [SEND]. The set-
ting for SP2 remains unchanged, the unit returns to the operating mode.

►

►
►
>
>
►
>
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7 10.2 Teach by input signal on pin 4
Establish the normal pressure in the plant (normal pressure = pressure at 
which the unit is to switch).
Apply Ub+ to pin 4 for >2 ... < 5 s (T1).
One LED of the sensor flashes 2 Hz ( ).
After teaching the LED lights for 2 s and Pin 4 provides a signal for 2 s (T2, 
confirmation of successful teach operation).

���

�

������������� ���

�� ��

In addition, the output function can be changed by a teach signal (NO → NC or 
NC → NO).

Apply Ub+ to pin 4 for >5 ... < 10 s.
One LED of the sensor flashes 2 Hz ( ), after 5 s with a 1 Hz double 
flashing ( ).
After setting the LED lights for 2 s and Pin 4 provides a signal for 2 s (T2, 
confirmation of successful setting operation).

���

�

�������������� ���

�� ��

Fault during teach operation
The teach operation is cancelled in case of a fault. LED 1 flashes green/yellow 
at 8 Hz, the unit returns to the operating mode with unchanged values. Possible 
faults:

Time error (teach time too long / too short).
System pressure outside the measuring range.
rP below the measuring range; window limit values outside the measuring 
range.

►

►
>
>

►
>

>

•
•
•
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8 Operation
After power on, the unit is in the Run mode (= normal operating mode). It carries 
out its measurement and evaluation functions and provides output signals accord-
ing to the set parameters.

8.1 Operation indication by LEDs
LED 1 LED 2

Voltage supply green green
OUT1 = switched yellow green
OUT2 = switched green yellow
OUT1 and OUT2 = switched yellow yellow

8.2 Fault indication

No. Type of fault
Display
PP2001

FDT
LED indication

Diagnostic 
output

(if activated)
Switching output

00 no fault green or yellow ON
according to process 

value
and parameter setting

01 internal fault [Err] green 1 and 2 
flashing (2 Hz)

switches 
OFF switches OFF

02 parameter 
fault [Err] green 1 and 2 

flashing (2 Hz)
switches 

OFF switches OFF

03

clock error or 
malfunction

in the sensor 
electronics

[Err] green 1 and 2 
flashing (2 Hz)

switches 
OFF switches OFF

04
measuring 

range
exceeded

[OL]
no fault 

response,
green or yellow

ON
according to process 

value
and parameter setting

05
value below
measuring 

range
[UL]

no fault 
response,

green or yellow
ON

according to process 
value

and parameter setting

06
faulty

operating 
voltage

[Err]

LED 1: green 
or yellow

LED 2 passes 
from yellow to 
green for one 

second

OFF for  
at least 1 
second

according to process 
value

and parameter setting
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9 Scale drawing

Dimensions are in millimeters (25.4 mm = 1 inch) 
1: FPM seal / DIN 3869-14

10 Technical data
Operating voltage [V] ........................................................................................ 9.6 ... 36 DC
Supply voltage for communication mode [V] ....................................................  18 ... 32 DC
Current consumption [mA] ..............................................................................................< 45 
Current rating [mA] ....................................................................................................2 x 250
Short-circuit protection, pulsed, reverse polarity protection, overload protection
Voltage drop [V] ................................................................................................................< 2
Communication interface  ...................................................................................  IO-Link 1.0
Baud rate [kBAUD] ........................................................................................................ 38.4 
Power-on delay time [s] ....................................................................................................0.3
Min. response time [ms] ................................... 3 (for dAP = 0); default value: dAP = 60 ms
Switching frequency [Hz] .................................................................................................170
Accuracy / deviations (in % of the span)
- Set point accuracy  .................................................................................................. < ± 0.5
- Deviation of the characteristics ..........................................  < ± 0.25 (BFSL) / < ± 0.5 (LS) 
- Hysteresis  ..............................................................................................................< ± 0.10
- Repeatability ..........................................................................................................< ± 0.10
- Long-term stability (in % of the span per year).......................................................< ± 0.10
- Temperature coefficients (TEMPCO) in the compensated temperature range
   0 ... 80°C (in % of the span / per 10 K)
   Greatest TEMPCO of the zero point / of the span .................................................0.2 / 0.2
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Materials (wetted parts) ................................... stainless steel (303), ceramics, FPM (Viton)
Housing materials ........................................................................... stainless steel (304), PA
Protection rating  ......................................................................................... IP 68 *) / IP 69K
Protection class ...........................................................................................III (SELV, PELV)
Insulation resistance [MΩ ] ........................................................................> 100 (500 V DC)
Shock resistance [g] ...............................1000 (DIN/IEC 60068-2-27, DIN/IEC 60068-2-29)
 DIN EN 61373 category 3
Vibration resistance [g] ...................................................20 (DIN/IEC 68-2-6, 10 - 2000 Hz)
 14 (DIN EN 60068-2-64)
 DIN EN 61373 category 2
Switching cycles min.  ......................................................................................... 100 million
Operating temperature [°C] .................................................................................... -25 ... 85
Medium temperature [°C] ....................................................................................... -25 ... 90
Storage temperature [°C]...................................................................................... -40 ... 100
Noise immunity to EN 61000-6-2 
EN 61000-4-2 ESD:  ....................................... 4 kV contact discharge / 15 kV air discharge
EN 61000-4-3 HF radiated:  ........................................................... 20 V/m (80...1000 MHz)
EN 61000-4-4 Burst:  ............................................................................ 4 kV coupling clamp
EN 61000-4-5 Surge: ............................................. 0.5 kV supply / 1 kV signal for DC units
EN 61000-4-6 HF conducted:  ............................................................. 10 V (0.15...80 MHz)
Noise immunity
according to the automotive directive 95/54/CE / 04/104 CE / 05/83/CE
absorber chamber test to ISO 11452-2:  ........................................ 80 V/m (20...2000 MHz)
EN 50155: .................................................................................................. class T3, C1, S1
*) 7 days / 1 m water depth / 0.1 bar
BFSL = Best Fit Straight Line / LS = Limit Value Setting
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10.1 Setting ranges for the set points

SP1 / SP2 rP1 / rP2
ΔP

min max min max

PP
75

50

bar 4 400 2 398 2
PSI 60 5790 30 5760 30
MPa 0.4 40.0 0.2 39.8 0.2

PP
75

51 bar 2 250 1 249 1
PSI 40 3620 20 3600 20
MPa 0,2 25,0 0,1 24,9 0,1

PP
75

52 bar 1.0 100.0 0.5 99.5 0.5
PSI 20 1450 10 1440 10
MPa 0.10 10.00 0.05 9.95 0.05

PP
75

53 bar 0.2 25.0 0.1 24.9 0.1
PSI 4 362 2 360 2
MPa 0.02 2.50 0.01 2.49 0.01

PP
75

54 bar -0.90 10.00 -0.95 9.95 0.05
PSI -13 145 -14 144 1
MPa -0.090 1.000 -0.095 0.995 0.005

PP
75

56 bar 0.02 2.50 0.01 2.49 0.01
PSI 0.4 36.2 0.2 36.0 0.2
kPa 2 250 1 249 1

ΔP = step increment
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11 Factory setting
Factory setting User setting

SP1 25% VMR *
rP1 23% VMR *
OU1 Hno
SP2 75% VMR *
rP2 73% VMR *
OU2 Hno
Uni bAr
dS1 0.0
dr1 0.0
dS2 0.0
dr2 0.0
dAP 60
diS d2
* = the indicated percentage of the final value of the measuring range (VMR) of the cor-
responding sensor in bar is set

Technical data and further information at
www.ifm.com → Select your country → Data sheet direct:
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www.dynapumps.com.au 

 

INSTALLATION, OPERATION AND
MAINTENANCE MANUAL

  

FOR
  

EQUIPMENT : PU-0660-001 / 002 / 003 / 004
  

Consultant : Tenix Alliance 
Project : Fairfield WRP pgrade 
Purchase Order No. : TW-114330 
Supplier Name : Dynapumps 
Supplier Reference Number : PJ050110 
Document Number : TBA 
Dynapumps Document Number : PJ050110-R01-00x-01 
Revision : A 
Date : 24/04/2010 
Supplier Contact Details : 88 Belgravia Street 

 Belmont, WA, 6104 
 sales@dynapumps.com.au 
  

Business Hours : Ph: +618 9424 2000    Fax: +618 9424 2001 
Emergency Contact : +61 417 995 397       or       +61 417 936 846 
  

Equipment Description : 
 

PU-0660-001 / 002 / 003 / 004 / SPARE : Permeate Pumps 
  
Date of Order : 11/01/2010 
Equipment Manufacturer : DYNAPUMPS 
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Section 1 EQUIPMENT DESCRIPTION & DETAILS
 

EQUIPMENT DESCRIPTION
 
 
Equipment No: PU-0660-001 / 002 / 003 / 004 / SPARE 
 
 
Description: Permeate Pumps 
 
 

Comprises of 
 
 BOERGER CL520 ROTARY LOBE PUMP; 
 F90 TYRE COUPLING; 
 BONFIGLIOLI C512 P3.3 P160 B3 GEARBOX; 
 TECO 15kW 415V / 3Ph / 50Hz 4 POLE D160L IP56 MOTOR;  
 380PFC MILD STEEL BASE c/w M20 LIFTING EYES, MOTOR 

ADJUSTMENT LUGS & COUPLING GUARD 
 
 
Serial No: PU-0660-001 : PJ050110-001A 
  PUMP: 101003451.2 
  MOTOR: H6097319-010 
  GEARBOX: 109253 

 
PU-0660-002 : PJ050110-001B 

  PUMP: 101003451.3 
  MOTOR: H6089330-004 
  GEARBOX: 109253 

 
 

PU-0660-003 : PJ050110-001C 
  PUMP: 101003451.1 
  MOTOR: H6097319-008 
  GEARBOX: 109253 
 

PU-0660-004 : PJ050110-001D 
  PUMP: 101003451.4 
  MOTOR: H6089330-005 
  GEARBOX: 109253 
 

PU-0660-SPARE : PJ050110-001E 
  PUMP: 101003451.5 
  MOTOR: H6088358-001 
  GEARBOX: 109253 
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NAMEPLATE DETAILS
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NAMEPLATE DETAILS 
DOCUMENT No.: - REVISION 0

VENDOR DOCUMENT No.: PJ050110-G21-00A-01 DATE 07/04/2010
CUSTOMER: TENIX

PROJECT: FAIRFIELD WRP UPGRADE 
ORDER No.: TW-114330 

Page 1 of 7 

Equipment Name: PERMEATE PUMP 
Equipment Number: PU-0660-001

Material: 316SS
Numbering 8mm Laser Engraved 
Lettering 6mm Laser Engraved 
Securing 4 x 3 mm Holes (Corners) 

60 mm     

110 mm 

PU-0660-001
PERMEATE PUMP No. 1 

Serial No:   PJ050110-001A 
Duty:   41.4lps @ 10m 
Pump:   Boerger CL520 
Speed:   530rpm 
Motor Size:   15kW 
Fabrication Date: MAY 2010 

Dynapumps
88 Belgravia St, Belmont, Western Australia 

www.dynapumps.com.au
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NAMEPLATE DETAILS 
DOCUMENT No.: - REVISION 0

VENDOR DOCUMENT No.: PJ050110-G21-00A-01 DATE 07/04/2010
CUSTOMER: TENIX

PROJECT: FAIRFIELD WRP UPGRADE 
ORDER No.: TW-114330 

Page 2 of 7 

Equipment Name: PERMEATE PUMP 
Equipment Number: PU-0660-002

Material: 316SS
Numbering 8mm Laser Engraved 
Lettering 6mm Laser Engraved 
Securing 4 x 3 mm Holes (Corners) 

60 mm     

110 mm 

PU-0660-002
PERMEATE PUMP No. 2 

Serial No:   PJ050110-001B 
Duty:   41.4lps @ 10m 
Pump:   Boerger CL520 
Speed:   530rpm 
Motor Size:   15kW 
Fabrication Date: MAY 2010 

Dynapumps
88 Belgravia St, Belmont, Western Australia 

www.dynapumps.com.au
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NAMEPLATE DETAILS 
DOCUMENT No.: - REVISION 0

VENDOR DOCUMENT No.: PJ050110-G21-00A-01 DATE 07/04/2010
CUSTOMER: TENIX

PROJECT: FAIRFIELD WRP UPGRADE 
ORDER No.: TW-114330 

Page 3 of 7 

Equipment Name: PERMEATE PUMP 
Equipment Number: PU-0660-003

Material: 316SS
Numbering 8mm Laser Engraved 
Lettering 6mm Laser Engraved 
Securing 4 x 3 mm Holes (Corners) 

60 mm     

110 mm 

PU-0660-003
PERMEATE PUMP No. 3 

Serial No:   PJ050110-001C 
Duty:   41.4lps @ 10m 
Pump:   Boerger CL520 
Speed:   530rpm 
Motor Size:   15kW 
Fabrication Date: MAY 2010 

Dynapumps
88 Belgravia St, Belmont, Western Australia 

www.dynapumps.com.au
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NAMEPLATE DETAILS 
DOCUMENT No.: - REVISION 0

VENDOR DOCUMENT No.: PJ050110-G21-00A-01 DATE 07/04/2010
CUSTOMER: TENIX

PROJECT: FAIRFIELD WRP UPGRADE 
ORDER No.: TW-114330 

Page 4 of 7 

Equipment Name: PERMEATE PUMP 
Equipment Number: PU-0660-004

Material: 316SS
Numbering 8mm Laser Engraved 
Lettering 6mm Laser Engraved 
Securing 4 x 3 mm Holes (Corners) 

60 mm     

110 mm 

PU-0660-004
PERMEATE PUMP No. 4 

Serial No:   PJ050110-001D 
Duty:   41.4lps @ 10m 
Pump:   Boerger CL520 
Speed:   530rpm 
Motor Size:   15kW 
Fabrication Date: MAY 2010 

Dynapumps
88 Belgravia St, Belmont, Western Australia 

www.dynapumps.com.au
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NAMEPLATE DETAILS 
DOCUMENT No.: - REVISION 0

VENDOR DOCUMENT No.: PJ050110-G21-00A-01 DATE 07/04/2010
CUSTOMER: TENIX

PROJECT: FAIRFIELD WRP UPGRADE 
ORDER No.: TW-114330 

Page 5 of 7 

Equipment Name: PERMEATE PUMP 
Equipment Number: PU-0660-SPARE

Material: 316SS
Numbering 8mm Laser Engraved 
Lettering 6mm Laser Engraved 
Securing 4 x 3 mm Holes (Corners) 

60 mm     

110 mm 

PU-0660-SPARE
PERMEATE PUMP SPARE 

Serial No:   PJ050110-001E 
Duty:   41.4lps @ 10m 
Pump:   Boerger CL520 
Speed:   530rpm 
Motor Size:   15kW 
Fabrication Date: MAY 2010 

Dynapumps
88 Belgravia St, Belmont, Western Australia 

www.dynapumps.com.au
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DUTY POINT TEST CERTIFICATES
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ELECTRICAL DATA SHEETS
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www.dynapumps.com.au 

ELECTRICAL DATA SHEET 

FOR

FAIRFIELD WRP 

Client : TENIX ALLIANCE 
Project : FAIRFIELD WRP 
Contract No : TW-114330 
Document No : TBA 
Vendor Document No : PJ050110-E02-001-01 
Revision: A 
Date : 09/02/2010 
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Section 2 SAFETY PRECAUTIONS
 
 
The following safety precautions must be taken at all times for this equipment. These 
safety steps are only a guide and should not be considered as all encompassing. You 
should consider all other safety aspects relating to the site and the personnel involved. 
Dynapumps will not be held liable for any circumstances arising due to failure in following 
these precautions. 
 
1. Before operation of equipment ensure the complete Installation Operating Manual 

has been READ and UNDERSTOOD 
 

2. Do not start equipment without checking the alignment of the pump and driver 
 

3. Do not run equipment without safety guards in place 
 

4. Any work required to be undertaken on this equipment must be done by qualified 
personnel 
 

5. Before any work is undertaken on this equipment ensure full electrical and hydraulic 
isolation 

 
6. Beware of hot surfaces, e.g.: engine, muffler, etc. 

 
7. For safety precautions specific to this equipment see enclosed equipment manuals. 
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Section 3 INSTALLATION PROCEDURES
 
 
For details refer to equipment IOM’s 
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Section 4 COMMISSIONING/OPERATION PROCEDURES
 
For equipment that requires some manufacture and assembly to be undertaken by 
DYNAPUMPS our works procedure is as per our BVQI Certified ISO 9001 Quality System. 
 
All equipment will be supplied completely assembled.  It is recommended that upon 
successful installation, the coupling alignment is checked prior to commissioning / 
operation. 
 
Ensure you follow the directions in the specific manufacturers Operating & Maintenance 
Manuals (Section 8 & 9) to complete successful commissioning and operation 
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Section 5 MAINTENANCE PROCEDURES
 
 
For details refer to equipment IOM’s 
 
 
 
 
 

ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 2004 of 2338



Section 6 LUBRICATION SCHEDULE
 
 
Equipment Name : Permeate Pumps
Equipment No : PU-0660-001 / 002 / 003 / 004 / SPARE 
 
Pump : Boerger CL520 Rotary Lobe Pump. 
Lubrication Description : Oil 
Equivalent Grades Supplied by Oil Companies :
SHELL Omala Oel 220 
MOBIL Mobilgear 630 
BP Energol GR-XP220 
CASTROL Alpha SP 220 
Service Application : Timing Gear 
Frequency Change : 2 Years, or 10,000 hrs. 
Quantity Per Charge : 3.3L 
First Fill Quantity : 3.3L 
 
Pump : Boerger CL520 Rotary Lobe Pump. 
Lubrication Description : Oil 
Equivalent Grades Supplied by Oil Companies :
SHELL Vitrea 68 
MOBIL Ambrex 68 
BP Energol CS 68 
CASTROL Magna 68 
Service Application : Intermediate Chamber 
Frequency Change : 2 Years, or 10,000 hrs. 
Quantity Per Charge : 1L 
First Fill Quantity : 1L 
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Gearbox : BONFIGLIOLI C512 P3.3 P160 B3 GEARBOX 
Lubrication Description : Oil 
Equivalent Grades Supplied by Oil Companies :
SHELL Tivela SC320 
MOBIL Glygoyle HE 320 
Service Application : Gear Unit 
Frequency Change : 15,000 hrs 
Quantity Per Charge : 3.1L 
First Fill Quantity : 3.1L 
 
Electric Motor : TECO 15kW 415V / 3Ph / 50Hz 4 POLE D160L IP56 
Lubrication Description : Grease for Life 
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Section 7 SPARE PART LIST
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RECOMMENDED SPARE PARTS LIST, PRICED 
DOCUMENT No.: TBA REVISION A

VENDOR DOCUMENT No.: PJ050110-R07-00A-01 DATE 19/02/2010
CUSTOMER: TENIX

PROJECT: FAIRFIELD WRP 
CONTRACT No.: TW-114330 

 

Part No. Description Manufacturer Manufacturers 
Part Number 

Unit 
Price 

AU$

Total
Price

AU$ 

Standard 
Delivery 
Period 
(Weeks 

(1))

Quantity 
(2)

BOERGER CL520 ROTARY LOBE PUMP (PU-0660-001 / 002 / 003 / 004 / SPARE: PERMEATE PUMPS)

SPARE PARTS FOR START-UP / COMMISSIONING 

D35033 MECHANICAL 
SEAL BOERGER D35033 712.00 712.00 3 1 

O25121 O-RING COVER BOERGER O25121 30.00 30.00 3 1 

O35808 O-RING COVER 
DISC BOERGER O35808 3.60 3.60 3 1 

O25161 O-RING 
HOLDING BUSH BOERGER O25161 5.15 5.15 3 1 

SPARE PARTS FOR 2 YEAR OPERATION 

R3518L1 ROTOR TIPS BOERGER R3518L1 250.00 250.00 3 1 

B21101 COVER LINER 
PLATE BOERGER B21101 163.00 163.00 3 1 

B21123 AXIAL CASING 
LINER PLATE BOERGER B21123 787.00 787.00 3 1 

D35033 MECHANICAL 
SEAL BOERGER D35033 712.00 1,424.00 3 2 

O25121 O-RING COVER BOERGER O25121 30.00 30.00 3 1 

O35808 O-RING COVER 
DISC BOERGER O35808 3.60 7.20 3 2 

O25161 O-RING 
HOLDING BUSH BOERGER O25161 4.30 8.60 3 2 

SPECIAL TOOLS 

U22858 WITHDRAW 
TOOL FOR LOBE BOERGER U22858 128.00 128.00 3 1 

U22884 
MECHANICAL 
SEAL FITTING 
TOOL 

BOERGER U22884 129.00 129.00 3 1 

U22864 

ADJUSTING 
TOOL FOR 
HOLDING BUSH 
WITH THREAD 

BOERGER U22864 163.00 163.00 3 1 

Notes: 
(1) All deliveries are subject to prior sale, EX Works Perth; 
(2) All spare part quantities are per duty pump set 

These prices are valid for 30 days, and may be subject to change. Please confirm pricing before placement 
of order. 
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Section 8 PUMP MANUAL
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File:  BEDI-CL-1-7-01-E-1
Stand 05.03.02

1

OPERATING AND MAINTENANCE
MANUAL FOR BÖRGER
ROTARY LOBE PUMPS

  CL 260
  CL 390
  CL 520

Code No.: ����������4
1st Modification*: ____________________________

Date: ................ ����������4

2nd Modification*: ____________________________

Date: ................ ����������4
3rd Modification*: ____________________________

Date: ................ ����������4
Date of Shipment: .................................................

To: .................................................
.................................................
.................................................

*) Please modify Code with changes to the pump (see 9.1)
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1. BÖRGER Rotary Lobe Pump (Bare Shaft Pump)

1.1 Construction of the Rotary Lobe Pump
BÖRGER Rotary Lobe Pumps of the CL Series are designed on a modular basis. Gear unit, ax-
ial wear plates, cover and mechanical seals remain the same throughout the series.
The material of the fluid wetted parts of the pump unit should be adapted to the chemical and
physical conditions of the fluid. The Code Number represents the parts used in the pump unit.

O i l G a u g e

O i l F i l l B r e a t h e r
T i m i n g G e a r

S a f e t y O p e n i n g
d o n o t c l o s e
O i l F i l l U p
I n t e r m e d i a t e C h a m b e r

D r i v i n g S c h a f t
( t o p o r b o t t o m )

O i l D r a i n R 1 / 2 "
T i m i n g G e a r

O i l D r a i n R 1 / 2 "
I n t e r m e d i a t e C h a m b e r

Q u i c k R e l e a s e C o v e r
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1.2 Flanges
The flange material is usually galvanized steel or stainless steel. O-rings (see 9.2 Spare Parts
List Pos. 28) have to be installed between the pump casing and the flanges. The material of the
O-rings should be adapted to the chemical and physical conditions of the fluid.

1.3 Drive Specification
The BOERGER Rotary Lobe Pump needs a drive unit with suitable rotation speed and torque.
The design of the drive unit (rotation speed and power) depends on the hydraulic conditions (i.e.
capacity, pressure, viscosity) of the application.

1.4 Assembly of Aggregate
The Rotary Lobe Pump and the drive unit must be assembled free of distortion. The pump shaft
and drive shaft have to be connected with a suitable coupling including guard for protection.
After assembly of the pump aggregate on the foundation and in the pipe system the
alignment of the coupling has to be controlled as part of the warranty.
Follow also Operation and Maintenance Manual of Drive Unit!

Shaft Diameter of CL-Series:

Shaft-Design Diameter
Standard, DIN 748 50 mm (1.97 “)
PTO – Profile 1 3/8“

T i m i n g G e a r

I n t e r m e d i a t e C h a m b e r

P u m p C h a m b e r
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2. Complete BÖRGER – Aggregate

2.1 Standard Design

Rotary Lobe Pump and drive (standard: helical geared motor) fitted on common base (twist-free), made
from galvanized steel, incl. elastic coupling and coupling guard. Also possible is an overhead mounted
drive and a mechanically adjustable variable speed drive (VSD) for operation in a wide range of flow. The
base of the aggregate has to be fastened on an even foundation.

1.) BÖRGER Rotary Lobe Pump

2.) Elastic coupling

3.) Coupling Guard

4.) V-Belt Disc

5.) V-Belt

6.) V-Belt Guard

7.) Motor

8.) Gear Reduction Unit

9.) Variable Speed Drive

10.) Base

11.) Flanges

ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 2014 of 2338



File:  BEDI-CL-1-7-01-E-1
Stand 05.03.02

6

2.2 Lubricant Level and Change

Before start up of the pump unit check oil level of timing gear at the oil gauge. The oil level must
be at the middle of the oil gauge. The oil of the timing gear and the fluid of the of intermediate
chamber has to be exchanged every two years or after 10.000 hours of operation.

The fluid level in the intermediate chamber must be at the level of the top shaft. The top opening
of the intermediate chamber must remain open to the environment and must be protected
against dirt with our plastic stopper. Submersible units must be equipped with a sensor for
monitoring of the mechanical seal.

The functions of the intermediate chamber are

1. Lubrication and cooling of the mechanical seals and rotor/shaft connection
2. Detection of seal failures
3. Buffer zone to the sealed timing gear

Check fluid of intermediate chamber with every rotor change. When changing mechanical seals
the intermediate chamber has to be flushed and cleaned with water before fill up of new fluid.
Change the hydraulic oil at least every two years or after 10,000 operation hours.

Consider that atmospheric conditions (temperature, humidity, aggressiveness etc.) can change
the interval of oil-changes.

Attention: Please check if the factory site filled lubricant types and/or listed oil types of
the pump unit are allowable with the environmental regulations at the appli-
cation site. If need please consult factory.

Oil quantity depending on model!

Rotary Lobe Pump Timing Gear Intermediate Chamber
Model Oil quantity Lubricant quantity
CL 260 App. 3.3 liter App. 1 liter
CL 390 App. 3.3 liter App. 1 liter
CL 520 App. 3.3 liter App. 1 liter

Factory site used oil types:
Timing Gear: Mobilgear 630 
Intermediate Chamber: Mobil Ambrex 68

Attached is a list of factory approved lubricant types for BOERGER Rotary Lobe Pumps:

ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 2015 of 2338



File:  BEDI-CL-1-7-01-E-1
Stand 05.03.02

7

Oil Types Timing Gear
Type of
Lubricant

Ambient
Temperature

°C

Viskosity ARAL BP CASTROL DEA ESSO KLüber MOBIL SHELL TRIPOL

Mineral
Oil

-5...+40
(normal)

ISO VG
220

Degol BG
220

Energol
GR-
XP220

Alpha SP 220
Alpha MW 220

Deagear DX
SAE  85 W
90 Falcon
CLP 150

Spartan
EP 220

Klüberoil
GEM 1-
220

Mobilgear
630

Shell Omala
Oel 220

Tripol
1100/200

Mineral
Oil

-15...+25 ISO VG
100

Degol BG
100

Energol
GR-XP
100

Alpha SP 100
Alpha MW 100

Deagear DX
SAE  80 W
Falcon CLP
150

Spartan
EP 100

Klüberoil
GEM 1-
100

Mobilgear
629

Shell Omala
Oel 100

Tripol
1100/100

Mineral
Oil

-50...-15 ISO VG
15

Vitamol 1010 Bartran
HV 15

Hyspin AWS 15
Hyspin SP 15

Airkraft
Hydraulic Oil
15

Univis
J13

Isoflex MT
30 rot

Mobil DTE
11 M

Shell Tellus Oel
T 15

Tripol 770

Lubricant Types Intermediate Chamber

Type of
Lubricant

Ambient
Temperature

°C

Viskosity ARAL BP CASTROL DEA ESSO KLüber MOBIL SHELL TRIPOL

Mineral
Oil

-15...+40 ISO VG
68

Motanol HE
68

BP Ener-
gol CS 68

Magna 68 Renolin
DTA 68

NURAY
68

Klüberoil
GIM 1-68

AMBREX
68

SHELL
Vitrea 68

Tripol 943
AW-68

Or alternative a mixture of Glysantine and water.

Attention: Oil level must be at the middle of the oil gauge!

Oil level and oil change for drive follow instruction of Operation and Mainte-
nance Manual of the drive unit.
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3. Installation in the Process System
The BÖRGER Rotary Lobe Pumps are self-priming under certain conditions. To prevent cavita-
tion install the pump with flooded suction or only with a small suction lift. With larger suction lifts
and/or long suction pipes, control that the NPSH available of the system is higher in comparison
to the required NPSH of the pump. The required NSPH value must be at least a 2 ft under the
NPSH available to prevent cavitation. With suction lifts over 6 ft it is required to install a check
valve at a suitable position in the pipe system.

Especially in pump installations with gaseous fluids it is important to prevent air bubbles on the
suction side of the pump. If this is not practicable, install an air release valve close to the pump
at a suitable position in the pipe system. This ensures a trouble free start up of the pump aggre-
gate.

Install compensators (follow the mounting instruction of the compensator manufacturer) between
pump flanges and system especially with thin-walled pipes. Also consider loads caused by
changing physical conditions (i.e. temperature).
Connection flanges or valves are not allowed to load the pump unit.

Before start up check and if needed correct the alignment of the coupling. Uneven foundation
surfaces have to be corrected.

Recommended Maintenance Space
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4. Start Up
 Check the lubricant Levels (see 2.2)

 Check that the flange and pipe connections are sealed and not leaking.

 At pumps with infinite variable rotating flanges (i.e. mobile pumps) check the tightness of the
clamps. Also check the quick connection flanges.

 Check all installed appurtenances in addition to the pump aggregate (i.e. VFDs, dry running
protection, pressure gauges etc.).

 Check the rotation direction of the drive.

 Prevent longer dry running in the start up phase.
Fluid is needed for cooling of the pump.

 Do not operate pump in hose systems without supervision!

 The BÖRGER Rotary Lobe Pump can operate in either direction. Check if rotation direction
fits your needs.

Top shaft rotates counterclockwise. Top shaft rotates clockwise.
Fluid flows in direction of arrow. Fluid flows in direction of arrow.

Change rotation direction of the drive or change to the other driving shaft of the pump (if suit-
able) to reverse flow.
 Opening of valves.

 After a short time the Rotary Lobe Pump is displacing the nominal capacity. The pressure is
not allowed to rise over the permissible pressure of the pipe system and of the Rotary Lobe
Pump and shall not overload the drive unit.

The top opening of the intermediate chamber must remain open to the environment and must
be closed for dirt protection with our plastic stopper. The closing oft he top opening cause
damages on the gear wheels and the bearings
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5. Maintenance and Control
Before every start up check lubricant levels. In addition to, the Lubricant has to be changed in
the named periods. (see 2.2 for more information).

5.1 Disassembly of Quick Release Cover and Flanges
Following are precautions before disassembly of quick release cover and flanges:

 Disconnect motor from power or remove drive from pump unit.

 Close suction and discharge valves.

 Loosen ring nuts of the quick release cover equally app. 5 mm and move the cover slowly
of the pump casing. Pressure may still exist inside the pump.

Caution: Remaining pressure in the pump can splash fluid out of the gap between
pump casing and cover. Cover gap with suitable rag.

5.2 Cleaning of the Rotary Lobe Pump
Remove quick release cover of the pump (see 5.1). Clean pump and flanges with suitable
cleaning agent. Let the pump casing dry and use metal surface protection (i.e. grease) suitable
for the rubber material of the rotors. Do not use grease with EPDM or SBR rotors.

5.3 Danger of Frost
The pump and pipe system must be secured against frost. As a supplement BOERGER can de-
liver both a heated quick release cover and a heated intermediate chamber.

Attention: Frozen fluid pieces from the pipe system can cause wear in-
side the pump, especially at the rubber - coating of the rotors.
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6. Troubleshooting

6.1 Problem / Help

Pump does not start after shut down

Possible problem Help
 Solids have settled inside the pump after

shut down.

 Rotors are swollen and are tight to the
pump casing.

 Long fibers, foil or plastics are blocking
the pump.

 Axial rotor tolerance misaligned

 Power and/or torque too weak, drive too
small

 Cleaning of pump (see 5.2)

 Check temperature and chemical com-
pounds of fluid. Change rotor to a suitable
rubber material.

 Cleaning of pump and suction flange (see
5.1), plan the installation of a Multi-
Chopper

 Adjust axial rotor tolerance (see 7.1)

 Change to bigger drive

Pump does not self prime

Possible problem Help
 Wrong direction of rotation

 Suction pipe blocked

 Suction connection leaky

 Air bubble inside the pump or pipe system

 Rubber coating of rotors destroyed

 Change rotation direction of the drive

 Clean of suction pipe

 Check gaskets and tightness of connec-
tions

 Fill up pump with fluid or release air out of
the system

 Replace rotors; check temperature and
chemical compounds of fluid. Change
rotor to a suitable rubber material.
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Pump cavitates

Possible Problem Help
 Rotation speed too high: The cavities in-

side the pump are not filled (cavitation).

 Solid is blocking suction side

 Decrease rotation speed and/or in-
crease suction – pressure

 Remove solid

Oil leakage at the top of the intermediate chamber

Possible Problem Help
 O-rings of the mechanical seal are dam-

aged

 Mechanical seal defect

 Replace the o-rings of the mechanical
seal

 Change of mechanical seal (see 7)

Technical information mechanical seal

The single acting mechanical seals used in BOERGER Rotary Lobe Pumps consist of each two
seal faces positioned against each other. The mechanical seals are quenched with the fluid
(standard: hydraulic oil) in the intermediate chamber. With capillary and centrifugal force created
by the rotation the oil is forced between the seal faces and lubricates the seal gap and removes
developing heat from the mechanical seal. Pumped fluid is not needed to lubricate and/or cool
the mechanical seal.

If the mechanical seals had to be opened during maintenance it is recommended to ex-
change the mechanical seal, even if the wear limit has not been reached.
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6.2 Exchange of Screw Rotor Tips

a) Shut down pump unit and close valves surrounding the pump (see 5.1).

b) Loosen ring nuts of the quick release cover equally app. 5 mm and move the cover slowly
of the pump casing. Pressure may still exist inside the pump.
Clean or flush the pump casing.

Caution: Remaining pressure in the pump can splash fluid out of the gap be-
tween pump casing and cover. Cover gap with suitable rag.

c) Remove T-Plug (1) of the rotor tip (i.e. with screwdriver) and if applicable the spacer
sleeve pushed over the head of the socket head cap screw (2). The screw rotor tips not
meshed to the other rotor can now be replaced in turn. Please see illustration.

d) Open the clamp by using a hexagon head socket wrench. After turning the screw (2)
counter clockwise app. 5 – 8 revolutions please check if the back clamp wing is loose.
Otherwise knock slightly to the screw head by using a suitable diving wrench. When the
clamp is open the screw rotor tip can be removed. If necessary remove the socket head
cap screw and front clamp wing. The clamp base is machined with an internal 12 mm
thread were you can screw in a 12 mm slide hammer to remove the screw rotor tip.

Hint: Screw (2) and front clamp wing can be removed to make place for a puller
(M12, can be delivered as a special tool) screwed to the clamp base.

5

4
1
2 3
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e) Preparation of the new screw rotor tip (4): Remove the clamp base from the worn screw
rotor tip and fit it to the new one by regarding the tightening torque.

Screw Type Tightening torque
Socket head cap screw M8
Model CL 260 / CL 390 / CL 520

Socket head cap screw
Standard

25 Nm

Socket head cap screw
Stainless Steel

20 Nm

Tab. 01 Tightening torques for clamp base connection to screw rotor tip

f) Push the screw rotor tip (4) on the rotor body and tighten the socket head cap screw (2)
using following torques.

 Torque: 50 Nm for standard screws
 Torque: 40 Nm for stainless steel screws

Attention: Regard tips with clockwise and counter clockwise thread!
Repeat steps 3 to 6 until all necessary screw rotor tips are replaced.

g) Check easy motion of the rotors, if necessary, correct the alignment of the tips.

h) If applicable push on the spacer sleeve over the head of the socket head cap screw.
Then drive in the new T-Plug (use a plastic hammer). Align the T-Plug with the surfaces
to avoid areas where solids or fibres could be collected. If necessary cut or grind the
T-Plug.

i) Control the cover O-ring and tighten the quick release cover with the wear plate to the
pump casing with the ring nuts.

j) Before restarting the pump, test it by carefully tipping the motor switch to ensure the
function of the pump.
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6.3 Exchange of Screw Rotors

a) Shut down pump unit and close valves surrounding the pump (see 5.1).

b) Loosen ring nuts of the quick release cover equally app. 5 mm and move the cover slowly
of the pump casing. Pressure may still exist inside the pump. Clean or flush the pump
casing.

Caution: Remaining pressure in the pump can splash fluid out of the
gap between pump casing and cover. Cover gap with suitable rag.

c) Open the socket head cap screw (3), which holds the rotor in axial position on the shaft,
by using a 17 mm hexagon head socket wrench. (The shafts may be locked to each other
by pushing a dull tool between the rotors!).

d) Take out the cover disks (5) and refit the two socket head cap screws (3).

e) Pull off the rotors by using the special BÖRGER tool (see spare parts list Pos. 60).

f) Check (if necessary replace) and oil the O–rings (5) and the O-Rings of the holding bush.

g) Oil the shafts and push on the new rotors.

h) Unscrew the two screws (3) and refit the cover disks (5).

1 2
3 4 5 6 7
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i) Screw in the socket head cap screws (3) with the sealing washer (4) and tighten them
with a torque wrench.

 Torque 180 Nm for standard screws
 Torque 150 Nm for stainless steel screws

j) Check easy motion of the rotors, if necessary, correct the alignment of the rotors.

k) Control the cover O-ring and tighten the quick release cover with the wear plate to the
pump casing with the ring nuts.

l) Before restarting the pump, test it by carefully tipping the motor switch to ensure the
function of the pump.

Turn rotor to   Remove the tip Turn rotor back 60°
shown position and remove it

Prior to removing the screw rotors pull off one of the tips, which is not meshed to the other rotor
(see above illustration).
Then turn the rotors counter clockwise 120°. Now you can remove the rotors as de-
scribed under 6.4. For refitting use the same procedure reverse.

R e m o v e t i p
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6.4 Exchange of MIP Radial Liners (Optional Feature)

1. Disassembly of MIP Radial Liners

a) Shut down pump unit and close valves surrounding the pump (see 5.1).
b) Loosen ring nuts (3) of the quick release cover equally app. 5 mm and move the

cover (4) slowly of the pump casing. Pressure may still exist inside the pump.
Clean or flush the pump casing.

Caution: Remaining pressure in the pump can splash fluid out of the gap be-
tween pump casing and cover. Cover gap with suitable rag.

c) Remove the axial wear plate (5).
d) Now open the clamps (2) holding the MIP Radial Liners (6) in position by loosening

the screws (1).
Attention: Check the CU–Rings and replace them if necessary.

e) The MIP Radial Liners (6) can now be removed.

2. Assembly of MIP Radial Liners

a) Clean the pump casing from any particles, if necessary remove one of the rotor tips
(see Pos. 6.2).

b) Push the MIP Radial Liners (6) into the pump casing symmetrically.
c) Now fasten the MIP Radial Liners (6) by equally alternate tightening of the clamps

(2). Observe an equal tolerance at both sides of the flange openings. The clamps
should be tightened with a max torque of 50 Nm

d) Check easy motion of the rotors, if necessary, correct the alignment of the MIP Ra-
dial Liners.

e) Control the cover O-ring and tighten the quick release cover with the wear plate to
the pump casing with the ring nuts.

f) Before restarting the pump, test it by carefully tipping the motor switch to ensure the
function of the pump.
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7. Exchange of Mechanical Seal

a) Drain the lubricant from the intermediate chamber through the lubricant drain (11).

b) Remove the rotors as described under 6.3.

c) Remove the feather key (9) from the groove. Unscrew the holding bush with thread (2) by
using the special BOERGER tool (spare part list Pos. 62).

d) Remove the mechanical seal rings (4) with O–rings (5) from the holding bush with thread
(2) and from the stationary holding bush (8). Clean and oil the O-ring seats of the holding
bushes. Flush the intermediate chamber for cleaning purpose.

e) Push the O–rings (5) onto the new mechanical seal rings (4). Press one seal ring (4) into
the stationary bush (8) and the other into the holding bush with thread (2).

f) Screw the holding bush with thread (2) onto the shaft wit 26,2
mm space to the wear plate (7). Ensure that one groove of the
bush (2) is aligned with the groove on the shaft for the feather
key (see 7.2).

g) Place the feather key (9) into the aligned grooves of the holding
bush with thread (2) and  of the shaft.

h) Check (replace if necessary) and oil the O–ring (1). Clean and oil
the counter surfaces for the rotors.

i) Refit the rotors (see 6.3)

j) Fill fluid into the intermediate chamber through the oil inlet opening (10) (minimum to the
level of the top shaft). Close intermediate chamber with plastic stopper for dirt protection.
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7.1 Adjustment of the axial Tolerance of the Rotors

1. Remove the lobes as described under 6.3.

2. Take the feather key (9) out of the shaft groove.

3. a) The rotors are too tight to the quick release cover:

Turn the holding bush with thread (2) clockwise 1/6 revolu-
tion until the next groove is aligned with the shaft groove by
using the special BÖRGER tool.

b) The rotors are too tight to the rear wear plate (7):

Turn the holding bush with thread (2) counter clockwise 1/6
revolution until the next groove is aligned with the shaft groove by using the spe-
cial BOERGER tool.

Do not unscrew the threaded bush (2) more than 1/6 turn! Danger of
fluid leakage from the intermediate chamber!

4. Place the feather key (9) into the aligned grooves of the holding bush with thread (2) and
of the shaft.

5. Refit the rotors (see 6.4).

7.2 Gland Packing

Please refer to separate operation and maintenance instructions.

7.3 Special Pump Constructions

Please refer to separate operation and maintenance instructions.
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8. Spare Parts List
The Spare Parts List contains position number referring to the explosion drawing, the name of
the part, material, article number (important for spare part orders) and quantity per pump. The
BÖRGER Rotary lobe pump is furnished with fluid wetted parts according to the code number
(see 9.1).

Exchange of Rotor Tips
3 rotor tips ccw Pos. No.: 5.2s
3 rotor tips cw Pos. No.: 5.2s

Exchange of Mechanical Seal
2x mechanical seal Pos. No.: 27
2x O–ring 73 x 4 Pos. No.: 30
2x O–ring 67 x 4 Pos. No.: 32

Exchange of wear plates
4x countersunk screw; M8 x 16 Pos. No.: 12
1x front wear plate Pos. No.: 23
1x rear wear plate Pos. No.: 24
1x O–ring 1008 x 9 Pos. No.: 29
2x O–ring 73 x 4 Pos. No.: 30
2x O–ring 67 x 4 Pos. No.: 32

Exchange of fluid wetted parts
1x pump casing Pos. No.: 3
1x screw rotor body; ccw Pos. No.: 5.1a
1x screw rotor body; cw Pos. No.: 5.1a
3x screw rotor tip; ccw Pos. No.: 5.2s
3x screw rotor tip; cw Pos. No.: 5.2s
6x clamp for screw rotor tip Pos. No.: 5.3s
6x screw for clamp Pos. No.: 5.3t
12x screw for clamp Pos. No.: 5.3u
1x front wear plate Pos. No.: 23
1x rear wear plate Pos. No.: 24
2x holding bush with thread Pos. No.: 25
2x stationary holding bush Pos. No.: 26
2x mechanical seal Pos. No.: 27
2x cover disk Pos. No.: 37
2x gasket Pos. No.: 28
1x O–ring 1008 x 9 Pos. No.: 29
2x O–ring 73 x 4 Pos. No.: 30
2x O–ring 67 x 4 Pos. No.: 32
4x countersunk screw M8 x 16 Pos. No.: 12
2x socket head cap screw M16 x 40 Pos. No.: 17
2x sealing washer A 21 x 26 Pos. No.: 53
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Optional feature MIP Radial Liners
2x radial casing liners (no pump casing req.) Pos. No.: 63
4x clamps Pos. No.: 64
4x Cu–ring (8x with CL 390/520) Pos. No.: 54

As special tools use the withdrawal tool for tri-lobe rotors (Pos. No. 60), the special tool
for the holding bush (Pos. No. 62).

9. Spare Parts regarding the Code Number

9.1 Code Number
The code number stamped to the pump nameplate identifies all fluid wetted parts the pump is
furnished with. The code number is also recorded on the cover page of this operation and main-
tenance manual.
To decode the pump code, refer to the attached code table.

9.2 Spare Parts List
The attached spare parts list is universal and contains all available combinations.
Please use the pump code for identification.

Please order required spare parts at (please mention the article numbers):

BÖRGER GmbH
Benningsweg 24
46325 Borken – Weseke
E – mail: info@boerger.de

Telefon: 02862 / 9103 – 20
Telefax: 02862 / 9103 - 46
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S t a n d a r d - A s s e m b l y

O v e r h e a d m o u n t e d D r i v e A s s e m b l y
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Spare part list CL pumps quantity
item nomination material article-No. CL 260 CL 390 CL 520

1 gear case EN-GJL-200 A40001 1 1 1
2 gear case cover for top drive shaft EN-GJL-200 A40101 1 1 1

gear case cover for bottom drive shaft EN-GJL-200 A40111 1 1 1
3 pump casing CL 260; FERROCAST EN-GJL-250 B20001 1 - -

pump casing CL 390; FERROCAST EN-GJL-250 B20011 - 1 -
pump casing CL 520; FERROCAST EN-GJL-250 B20021 - - 1
pump casing CL 260; stainless steel 1.4517 B20031 1 - -
pump casing CL 390; stainless steel 1.4517 B20041 - 1 -
pump casing CL 520; stainless steel 1.4517 B20051 - - 1
pump casing CL 260; MIP; FERROCAST EN-GJL-250 B20061 1 - -
pump casing CL 390; MIP; FERROCAST EN-GJL-250 B20071 - 1 -
pump casing CL 520; MIP; FERROCAST EN-GJL-250 B20081 - - 1
pump casing CL 390; MIP; stainless steel 1.4517 B20091 - 1 -

4 pump casing cover EN-GJL-250 B21001 1 1 1
5.1a screw rotor body; CL 260; ccw EN-GJS-400 R2810L1 1 - -

screw rotor body; CL 260; cw EN-GJS-400 R2811R1 1 - -
screw rotor body; CL 390; ccw EN-GJS-400 R2812L1 - 1 -
screw rotor body; CL 390; cw EN-GJS-400 R2813R1 - 1 -
screw rotor body; CL 520; ccw EN-GJS-400 R2814L1 - - 1
screw rotor body; CL 520 cw EN-GJS-400 R2815R1 - - 1
screw rotor body; CL 260; ccw 1.4571 R2816L1 1 - -
screw rotor body; CL 260; cw 1.4571 R2817R1 1 - -
screw rotor body; CL 390; ccw 1.4571 R2818L1 - 1 -
screw rotor body; CL 390; cw 1.4571 R2819R1 - 1 -
screw rotor body; CL 520; ccw 1.4571 R2820L1 - - 1
screw rotor body; CL 520 cw 1.4571 R2821R1 - - 1

5.2s screw rotor tip; CL 260 ccw SBR R3500L1 3 - -
screw rotor tip; CL 260 cw SBR R3501R1 3 - -
screw rotor tip; CL 260 ccw NBR R3502L1 3 - -
screw rotor tip; CL 260 cw NBR R3503R1 3 - -
screw rotor tip; CL 260 ccw EPDM R3504L1 3 - -
screw rotor tip; CL 260 cw EPDM R3505R1 3 - -
screw rotor tip; CL 260 ccw FPM R3506L1 3 - -
screw rotor tip; CL 260 cw FPM R3507R1 3 - -
screw rotor tip; CL 390 ccw SBR R3508L1 - 3 -
screw rotor tip; CL 390 cw SBR R3509R1 - 3 -
screw rotor tip; CL 390 ccw NBR R3510L1 - 3 -
screw rotor tip; CL 390 cw NBR R3511R1 - 3 -
screw rotor tip; CL 390 ccw EPDM R3512L1 - 3 -
screw rotor tip; CL 390 cw EPDM R3513R1 - 3 -
screw rotor tip; CL 390 ccw FPM R3514L1 - 3 -
screw rotor tip; CL 390 cw FPM R3515R1 - 3 -
screw rotor tip; CL 520 ccw SBR R3516L1 - - 3
screw rotor tip; CL 520 cw SBR R3517R1 - - 3
screw rotor tip; CL 520 ccw NBR R3518L1 - - 3
screw rotor tip; CL 520 cw NBR R3519R1 - - 3
screw rotor tip; CL 520 ccw EPDM R3520L1 - - 3
screw rotor tip; CL 520 cw EPDM R3521R1 - - 3
screw rotor tip; CL 520 ccw FPM R3522L1 - - 3
screw rotor tip; CL 520 cw FPM R3523R1 - - 3

5.3s clamp for srew rotor tip; CL 260 complete S355JR Z73401 6 - -
clamp for srew rotor tip; CL 390 complete S355JR Z73411 - 6 -
clamp for srew rotor tip; CL 520 complete S355JR Z73421 - - 6

ERSA-CL-1-6-01-E-1
Stand: 25.10.2001 1
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Spare part list CL pumps quantity
item nomination material article-No. CL 260 CL 390 CL 520
5.3s clamp for srew rotor tip; CL 260 complete 1.4571 z73431 6 - -

clamp for srew rotor tip; CL 390 complete 1.4571 Z73441 - 6 -
clamp for srew rotor tip; CL 520 complete 1.4571 Z73451 - - 6

5.3t screw for clamp; CL 260; M 10 x 50 10.9 Z73461 6 - -
screw for clamp; CL 390; M10 x 70 10.9 Z73471 - 6 -
screw for clamp; CL 520; M10 x 100 10.9 Z73481 - - 6
screw for clamp; CL 260; M 10 x 50 1.4571 Z73491 6 - -
screw for clamp; CL 390; M10 x 70 1.4571 Z73501 - 6 -
screw for clamp; CL 520; M10 x 100 1.4571 Z73511 - - 6

5.3u screw for clamp; CL 260-520; M8 x 16 10.9 Z73521 12 - -
5.3v T-plug for screw rotor tip PU Z73551 6 6 6

T-plug for screw rotor tip PTFE Z73561 6 6 6
5.3w spacer sleeve 18 mm for screw rotot tip PU Z73571 - - 6
10 cover protection plate; Nitro X XAR400 B21101 1 1 1

cover protection plate; stainless steel 1.4571 B21111 1 1 1
11 axial casing protection plate; Nitro V 42CrMo4V B21121 1 1 1

axial casing protection plate; stainless steel 1.4571 B21131 1 1 1
12.1 radial casing liners; CL 260 XAR 500 A40121 2 - -

radial casing liners; CL 390 XAR 500 A40131 - 2 -
radial casing liners; CL 520 XAR 500 A40141 - - 2
radial casing liners; CL 260; stainless steel 1.4571 A40151 2 - -
radial casing liners; CL 390; stainless steel 1.4571 A40161 - 2 -
radial casing liners; CL 520; stainless steel 1.4571 A40171 - - 2

12.2 clamping part; CL 260 1.0503 Z80601 4 4 4
clamping part; CL 390 1.0503 Z80611 4 4 4
clamping part; CL 520 1.0503 Z80621 4 4 4

12.3 socket head cap srew; M10 x 30 DIN 912 / 10.9 Z49801 4 8 8
12.4 sealing washer; A 10 x 16 Cu K22151 4 8 8
13 hexagon head srew; M8 x 30 DIN 933 Z39411 20 24 28
14 hexagon head srew; M12 x 35 DIN 933 Z39421 12 12 12
15 socket head cap srew; M12 x 40 DIN 912 Z49501 12 12 12
17 socket head cap srew; M16 x 40 DIN 6912 / 10.9 Z49901 2 2 2
18 srew stud; M20 x 50 DIN 939 Z32211 4 4 4
19 Ringschraube; M20 x 25 DIN 580 Z73651 1 1 1
20 cover nut; M20 DIN 582 Z31208 4 4 4
21 dowel pin; 14 x 32 DIN 7979 Z73671 2 2 2
22 dowel pin; 14 x 40 DIN 7979 Z73681 2 2 2
23 countersunk srew; M8 x 16; stainless steell DIN 7991 Z73581 4 4 4
25 stationary holding bush for pos. 24 42CrMo4V D25001 2 2 2

stationary holding bush for pos. 24 1.4571 D25011 2 2 2
26 holding bush with thread 42CrMo4V D25021 2 2 2

holding bush with thread 1.4571 D25031 2 2 2
27 mechanical seal; cast iron; O-ring; NBR Hartg./NBR D25041 2 2 2

mechanical seal; cast iron; O-ring; EPDM Hartg./EPDM D25051 2 2 2
mechanical seal; cast iron; O-ring; FPM Hartg./FPM D25061 2 2 2
mechanical seal; cast iron; O-ring; FEP/FPM Hartg./PTFE D25071 2 2 2
mechanical seal; Sic/Sic; O-ring; NBR Sic/NBR D25081 2 2 2
mechanical seal; Sic/Sic; O-ring; EPDM Sic/EPDM D25091 2 2 2
mechanical seal; Sic/Sic; O-ring; FPM Sic/FPM D25101 2 2 2
mechanical seal; Sic/Sic; O-ring; FEP/FPM Sic/PTFE D25111 2 2 2
O-ring; 60 x 6.5 NBR O25001 4 4 4
O-ring; 60 x 6.5 EPDM O25011 4 4 4
O-ring; 60 x 6.5 FPM O25021 4 4 4
O-ring; 60 x 6.5 FEP/FPM O25031 4 4 4

ERSA-CL-1-6-01-E-1
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Spare part list CL pumps quantity
item nomination material article-No. CL 260 CL 390 CL 520

28 O-ring; pump inlet/outlet; 474 x 3.5; CL 260 NBR O25041 2 - -
O-ring; pump inlet/outlet; 474 x 3.5; CL 260 EPDM O25051 2 - -
O-ring; pump inlet/outlet; 474 x 3.5; CL 260 FPM O25061 2 - -
O-ring; pump inlet/outlet; 576x3.5; CL 390 NBR O25081 - 2 -
O-ring; pump inlet/outlet; 576x3.5; CL 390 EPDM O25091 - 2 -
O-ring; pump inlet/outlet; 576x3.5; CL 390 FPM O25101 - 2 -
O-ring; pump inlet/outlet; 678x3.5; CL 520 NBR O25271 - - 2
O-ring; pump inlet/outlet; 678x3.5; CL 520 EPDM O25281 - - 2
O-ring; pump inlet/outlet; 678x3.5; CL 520 FPM O25291 - - 2

29 O-ring; pump casing; 1008x9 NBR O25121 1 1 1
O-ring; pump casing; 1008x9 EPDM O25131 1 1 1
O-ring; pump casing; 1008x9 FPM O25141 1 1 1

30 O-ring; holding bush with thread 73x4 NBR O25161 2 2 2
O-ring; holding bush with thread 73x4 EPDM O25171 2 2 2
O-ring; holding bush with thread 73x4 FPM O25181 2 2 2
O-ring; holding bush with thread 73x4 FEP/FPM O25191 2 2 2

31 O-ring; holding bush; 92x4 NBR O25201 2 2 2
O-ring; holding bush; 92x4 EPDM O25211 2 2 2
O-ring; holding bush; 92x4 FPM O25221 2 2 2
O-ring; holding bush; 92x4 FEP/FPM O25231 2 2 2

32 O-ring; sealing disc 67x4 NBR O35808 2 2 2
O-ring; sealing disc 67x4 EPDM O35824 2 2 2
O-ring; sealing disc 67x4 FPM O35818 2 2 2
O-ring; sealing disc 67x4 FEP/FPM O35837 2 2 2

33 driving shaft; CL 260 42CrMo4V W30001 1/2 - -
driving shaft; CL 390 42CrMo4V W30011 - 1/2 -
driving shaft; CL 520 42CrMo4V W30021 - - 1/2

34 short shaft; CL 260 42CrMo4V W30031 1 - -
short shaft; CL 390 42CrMo4V W30041 - 1 -
short shaft; CL 520 42CrMo4V W30051 - - 1

35 shaft with SAE-profile; CL 390 42CrMo4V W30071 - 1/2 -
shaft with SAE-profile; CL 520 42CrMo4V W30081 - - 1/2

36 gear whell with groove; linear gear design 42CrMo4V E12201 2 2 2
37 sealing disc with; steel 1.0050 K22051 2 2 2

sealing disc with; stainless steel 1.4571 K22061 2 2 2
38 oil seal; 60 x 85 x 8 AS NBR S15001 1/2 1/2 1/2
39 oil seal; 70 x 95 x 10 DUO NBR S15011 2 2 2

oil seal; 70 x 95 x 10 DUO FPM S15021 2 2 2
40 cylinder roller bearing; type NJ2311 DIN 5412 S14108 2 2 2
41 self-align roller bearing; type 22312 DIN 635 S12304 2 2 2
42 hardened sleeve; 60 x 70 x 30 DIN 5405 S15051 2 2 2
43 hardened sleeve; 55 x 60 x 25 DIN 5405 S15061 1/2 1/2 1/2
44 parallel key; B 18 x 11 x 56 DIN 6885 Z39061 2 2 2
45 parallel key; B 14x9x90 DIN 6885 Z39071 1/2 1/2 1/2
46 parallel key; B 14x9x57 DIN 6885 Z39081 2 - -

parallel key; B 14x9x108 DIN 6885 Z39091 - 2 -
parallel key; B 14x9x159 DIN 6885 Z39001 - - 2

47 oil sight glass; R 1" brass Z18508 1 1 1
48 oil drain plug; R 1/2" DIN 908 Z19308 2 2 2
49 breather; R 1/2" brass Z19108 1 1 1
50 stopper B182 PE Z19408 1 1 1
51 sealing washer; A 21 x 26 Cu K22408 1 1 1

ERSA-CL-1-6-01-E-1
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Spare part list CL pumps quantity
item nomination material article-No. CL 260 CL 390 CL 520

52 sealing washer; A 21 x 26 Cu K22408 2 2 2
53 sealing washer; A 21 x 26 Cu K22408 2 2 2
55 sealing washer; A 33 x 39 Cu K22208 2 2 2
56 circlip J130 DIN 472 K23101 2 2 2
57 gear case locking screw; R 1" DIN 910 Z18608 1 1 1
58 sealing compound (tube 50 ml) U22308 1 1 1
59 sealing compound (tube 250 ml) U22208 1 1 1
60 withdrawal tool for 3-lobe rotor body S235JR U22808 1 1 1
62 special tool for holding bush U22864 1 1 1

ERSA-CL-1-6-01-E-1
Stand: 25.10.2001 4
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CODE-LIST CODE-ALLG-1-06-01-E, Rev.: 0 

no. part material/design remark codenumber
1 pump type AL 25 A

AL 50 B
AL 75 C
PL 100 D
PL 200 E
PL 300 F
PL 400 G
FL 518 H
FL 776 I
FL 1036 K
FLA 518 S
FLA 776 T
FLA 1036 U
FLA 1540 M
FLA 2072 O
FLA 3080 R
CL260 Q
CL390 V
CL520 W

:
2 pump casing EN - GJL - 250 standard : A

EN - GJL - 250 standard nitrided hardened : B
EN - GJL - 600 -3 laser hardened : C
stainless steel 1.4517 standard : D
stainless steel 1.4517 plasma hardened : E
EN - GJL - 250 MIP XAR 400 MIP standard : F
EN - GJL - 250 MIP 1.4571 MIP with stainless steel casing liners : G
EN - GJL - 250 MIP 1.4571 MIP with complete stainless steel linig : H
Edelstahl 1.4517 MIP with stainless steel casing liners : I
special design design in compliance with the order : X

: :
3 rotor design 2 - lobe (AL / PL / FL) : : A

3 - lobe (AL / PL) : : B
2 - lobe readjustable (PL) : : C
3 - lobe screw rotor (PL) : : D
3 - lobe linear rotor tip (FL) : : E
3 - lobe linear rotor tip, rotor body in stainless steel (FL) : : F
3 - lobe with screw rotor tip (FL) : : G
3 - lobe with screw rotor tip, rotor body in stainless steel (CL/FL) : : H

: : :
4 rotor material NR-SBR : : : A

NBR : : : C
EPDM : : : D
FPM : : : I
PUR : : : P
stainless steel, 1.4571 : : : E
PTFE : : : T

: : : :
5 O-rings NBR : : : : C

EPDM : : : : D
FPM : : : : I
PTFE : : : : T

: : : : :
6 material of lip seal NBR : : : : : C

Viton : : : : : I
special design design in compliance with the order : : : : : X

: : : : : :
7 flange gasket NBR : : : : : : C

EPDM : : : : : : D
FPM : : : : : : I
PTFE : : : : : : T
special design design in compliance with the order : : : : : : X

: : : : : : :
8 mechanical seal mechanical seal, cast iron O - ring: NBR : : : : : : : A

mechanical seal, cast iron O - ring: EPDM : : : : : : : B
mechanical seal, cast iron O - ring: FPM : : : : : : : C
mechanical seal, cast iron O - ring: PTFE : : : : : : : D
mechanical seal, Sic/Sic O - ring: NBR : : : : : : : E
mechanical seal, Sic/Sic O - ring: EPDM : : : : : : : F
mechanical seal, Sic/Sic O - ring: FPM : : : : : : : G
mechanical seal, Sic/Sic O - ring: PTFE : : : : : : : H
gland packing : : : : : : : I
gland packing with flushing port : : : : : : : J
special design design in compliance with the order : : : : : : : X

: : : : : : : :
9 shaft design and positioning 1x cylinder top drive shaft : : : : : : : : A

1x cylinder bottom drive shaft : : : : : : : : B
2x cylinder drive shaft : : : : : : : : C
2x drive shaft, SAE - profile 1 3/8" : : : : : : : : D
1x top drive shaft, SAE - profile 1 3/8" : : : : : : : : E
1x bottom drive shaft, SAE - profile 1 3/8" : : : : : : : : F
2 x drive shaft, SAE - profile 1 3/4" (FL1036) : : : : : : : : G
1 x top drive shaft, SAE - profile 1 3/4" (FL1036) : : : : : : : : H
1 x bottom drive shaft, SAE - profile 1 3/4" (FL1036) : : : : : : : : I

: : : : : : : : :

10 manual edition no. : : : : : : : : : 4

codenumber 4

11 optional special design horizontal, rotated set up pump 90° rotated L
by requirement in addition to the vertical set up pump will be mounted hanging H
codenumber sealsensor leak sensor in the intermidiate chamber D

temperature control temperature sensor in the pump casing Z
special design design in compliance with the order X

created Abel: 21.06.2001
Stand: 09.08.01 Datei: CODE-ALLG-1-06-01-E-0

ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 2037 of 2338



Section 9 MOTOR & ACCESSORIES MANUALS
 

 Bonfiglioli Gearbox Manual 
 

 Teco Motor Manual 
 
 

ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 2038 of 2338



ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 2039 of 2338



ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 2040 of 2338



ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 2041 of 2338



ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 2042 of 2338



ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 2043 of 2338



ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 2044 of 2338



ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 2045 of 2338



ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 2046 of 2338



ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 2047 of 2338



ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 2048 of 2338



ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 2049 of 2338



ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 2050 of 2338



ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 2051 of 2338



ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 2052 of 2338



ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 2053 of 2338



ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 2054 of 2338



ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 2055 of 2338



ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 2056 of 2338



ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 2057 of 2338



ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 2058 of 2338



ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 2059 of 2338



ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 2060 of 2338



ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 2061 of 2338



ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 2062 of 2338



ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 2063 of 2338



ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 2064 of 2338



ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 2065 of 2338



ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 2066 of 2338



ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 2067 of 2338



ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 2068 of 2338



ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 2069 of 2338



ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 2070 of 2338



ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 2071 of 2338



ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 2072 of 2338



ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 2073 of 2338



ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 2074 of 2338



ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 2075 of 2338



ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 2076 of 2338



ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 2077 of 2338



ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 2078 of 2338



ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 2079 of 2338



ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 2080 of 2338



ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 2081 of 2338



ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 2082 of 2338



ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 2083 of 2338



ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 2084 of 2338



ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 2085 of 2338



ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 2086 of 2338



ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 2087 of 2338



ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 2088 of 2338



ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 2089 of 2338



ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 2090 of 2338



ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 2091 of 2338



 
 
 
 
 

 
 
 

Teco Instruction Manual 
 
 
 

415 Volt Squirrel Cage Induction Motors 
 
 
 

 
 
 

Teco Australia Pty Ltd 

ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 2092 of 2338



Teco Installation and Maintenance Manual 
TEFC Squirrel Cage Induction Motors 

 
 
 
Table of Content 

Table of Content....................................................................................................................2 

Chapter 1: MOTOR DESCRIPTION.............................................................................4 

Chapter 2: TECHNICAL DATA.....................................................................................5 

Chapter 3: INSTALLATION AND COMMISSIONING .............................................6 
3.1. INSPECTION UPON RECEIPT..................................................................6 

3.2. STORAGE....................................................................................................6 

3.3 TRANSPORTATION...................................................................................9 

3.4. INSTALLATION. ......................................................................................10 

3.5. MOUNTING...............................................................................................10 

3.6 COUPLING & ALIGNMENT. ..................................................................10 

3.7 INSTALLATION FOR BELT DRIVE ......................................................13 

3.8 ELECTRICAL CONNECTIONS...............................................................13 

3.9 AUXILIARY DEVICES ............................................................................14 

Chapter 4: OPERATING INSTRUCTIONS................................................................17 
4.1. EXAMINATION BEFORE START..........................................................17 

4.2. STARTING OPERATION.........................................................................19 

4.3  CAUTION POINTS TO NOTE: ................................................................21 

Chapter 5: ROUTINE MAINTENANCE.........................................................................22 
5.1. IMPORTANCE OF DAILY INSPECTION. .............................................22 

5.2. POINTS TO NOTE WHEN STARTING...................................................22 

5.3 TEMPERATURE RISE..............................................................................22 

5.4 VIBRATION. .............................................................................................23 

5.5 NOISE.........................................................................................................24 

5.6. ODOUR. .....................................................................................................25 

5.7. MEASUREMENT OF THREE PHASE CURRENT.................................25 

5.8. MOTOR APPEARANCE...........................................................................26 

 

Teco Electric and Machinery Company 
Manual Number: 19052003 

2

ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 2093 of 2338



Teco Installation and Maintenance Manual 
TEFC Squirrel Cage Induction Motors 

 
 
 
 

Chapter 6: PERIODIC MAINTENANCE....................................................................27 
6.1 REGULAR INSPECTION & MAINTENANCE.......................................27 

6.2. CLEANING OF COILS, DRYING & VARNISHING TREATMENT. ...30 

6.3. VARNISH...................................................................................................32 

6.4. KEY POINTS FOR MAINTENANCE & INITIAL OPERATION 

INSPECTION AFTER LONG STORAGE................................................32 

6.5. RECORDS OF OPERATION AND MAINTENANCE. ...........................33 

6.6.  POINTS TO NOTE ON DISASSEMBLY................................................34 

Chapter 7 BEARINGS ....................................................................................................35 
7.1. MAINTENANCE OF ROLLING BEARING............................................35 

7.2. NOISE OF BEARING................................................................................38 

7.3. VIBRATION. .............................................................................................39 

7.4. REGULAR INSPECTION. ........................................................................39 

Chapter 8 Troubleshooting. ............................................................................................40 
8.1 FAULT FINDING & RECOGNITION......................................................40 

  

Teco Electric and Machinery Company 
Manual Number: 19052003 

3

ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 2094 of 2338



Teco Installation and Maintenance Manual 
TEFC Squirrel Cage Induction Motors 

Chapter 1: MOTOR DESCRIPTION 
This manual applies to Teco model series types as follows: 

AEEB, AEVB, AEHB, AEUB, AEHD, AEJE, AEJU and AEJH. 

The motors are of Cast Iron Construction, Totally Enclosed Fan Cooled, Squirrel Cage 

Induction type designed for operation on a 415Volt/3Ph/50Hz supply system equipped with 

grease lubricated anti friction type bearings.   
 

SAFETY WARNING  
 
The following instruction address the more common situations encountered in motor 

installation, operation and maintenance.  For the TECO warranty to remain valid, the 

motor must be installed and operated in strict accordance with the outline drawing, 

motor nameplate and these instructions and must not be altered or modified in any 

unauthorized manner. 

During the installation & operation of motors in heavy industrial applications there is a 

danger of live electrical parts and rotating parts. Therefore to prevent injury and/or 

damage the basic planning work for transport, assembly, installation & operation needs 

to be carried out by authorized and competent personnel. Points in this manual that are 

boxed and headed “DANGER”, “CAUTION” or “NOTE"(see below) should be observed 

as they indicate possible danger to personnel and/or the potential of equipment damage.     

 
DANGER — This prompt is used when there is an 

immediate hazard that WILL result in severe personal 
injury or death if correct procedures are not followed. 

 
CAUTION — This prompt is used to warn against 

potentially unsafe practices that COULD result in personal 
injury and/or property damage if correct procedures are 

not followed. 

 
This prompt is used when an operation, condition, or 

information is of sufficient importance to warrant 
highlighting 
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Chapter 2: TECHNICAL DATA 
This manual covers a power outputs ranging through to 600 kw with varying frame sizes 
and speeds etc. 
For motor technical data refer to appropriate motor catalogue or data sheet. 
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Chapter 3: INSTALLATION AND COMMISSIONING 
 

3.1.    INSPECTION UPON RECEIPT. 

Check the following points upon receipt: 

a. Is the nameplate rating identical to your order? 

b.  Do dimensions and colour comply with your specification? 

c. Are the nameplate ratings for the heater, temperature detector etc. identical with 

what you ordered? 

d. Is there any damage due to transportation? 

e. Are all accessories in good order? 

f. If there are any specific requirements, please check if they conform with your 

specification. 

 

3.2. STORAGE   

When storing motor, the following procedures should be undertaken. 

 

3.2.1. Place. 

a. It should be dry, well-ventilated and not subject to direct sunlight, dust or corrosive 

gas. 

b. It should not be located close to a boiler or freezer. 

c. It should be entirely free from vibration and have easy access. 

d. Motor should be stored on pallets to prevent moisture ingress. 

 

3.2.2 During storage, the insulation resistance should be kept above the specified values 

as follows:- 

a. Stator: Above 50M  measured with 1000VDC megger. 

b. If the motor has absorbed moisture as evidenced by low insulation resistance, it 

must be dried with external heat until it is thoroughly dry and the value of insulation 

resistance exceeds the minimum requirements. 

c. Measurement of insulation resistance should be performed once every month. 

d. Anti-condensation heaters should always be connected where fitted. 
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3.2.3 Insulation resistance test should be performed before making high voltage test. 

a. Use 500VDC megger to measure insulation resistance. 

i.  Stator: Over 50M  between windings. 

ii. Stator: Over 50M  between windings and earth. 

b. High Voltage Test 

i. This test can be undertaken only after the values of insulation resistance in item 

3.2.3 (a) are assured. 

ii. The value of testing voltage is (1000 + 2E) X 0.8 where E: rated voltage. 

 

3.2.4 Care should be taken to keep parts such as the fitting surface, key, shaft extension 

and axial centre hole free of any foreign matter. Grease should also be generously 

applied to stop rust. 

 

3.2.5 The shaft should also be rotated by hand a few revolutions once per month. 

 

3.2.6 If practical, a test run should be performed once every three months. 

 

3.2.7 Clean the motor thoroughly, and replenish grease before the machine is put back to 

operation. 

 

3.2.8 The ventilation system should be covered to avoid the entry of foreign matter or 

insects. It should be thoroughly cleaned before use. 

 

3.2.9 Make sure the hoisting hook is correctly connected to eye bolts or lugs of motors 

before hoisting.  

 
Parts such as fan cowl, terminal boxes, etc. which have their  
own lifting facilities can only carry their own weight.  
They should not be used for lifting the entire motor. 

 

 

Teco Electric and Machinery Company 
Manual Number: 19052003 

7
 

ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 2098 of 2338



Teco Installation and Maintenance Manual 
TEFC Squirrel Cage Induction Motors 

 

  
 
3.2.10 Points to note when hoisting:- 

a. Do not twist steel wires. 

b. Make sure eye bolts have been firmly screwed in. 

c. Keep the sling vertical when moving/lifting motor. 

 

 
An accident could occur if the hoisting hook or eye bolts of the 
 motor is overloaded.  
They are suitable for the motor weights only.  
Do not lift motor and load combined with motor lifting lug. 

                 Fig. 1 

   
Please keep the sling vertical when lifting / moving the motor. 

     Fig. 2 

 
Motor is fitted with lifting points (arrowed). These points are 
designed to lift motor weight only.  
Do not use other hooks or handles to lift motor. 
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3.3   TRANSPORTATION 

    To keep the rotating parts of motor from moving, thus causing damage during  
 Transportation, they should be held securely as follows: 
 
3.3.1   Motors fitted with a retaining plate/bracket to secure the shaft must have it fitted                           

during transportation. 

 

3.3.2  After receiving motor, remove all securing studs, nuts, etc. before putting motor 

          into operation. (Fig.3) 

 

 
      Fig 3    
 

 
If fitted as standard motor must not be transported without shaft lock. 
Motor should be uncoupled from load for transportation and the shaft 
locked securely.  
Damage to bearings caused during transportation is not covered 
under warranty.  
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3.4. INSTALLATION. 

 
3.4.1. Site conditions for motor installation: 

Standard site conditions for installation of motors are as follows: 

a. Ambient temperature: -100C~450C. 

b. Humidity: Relative humidity below 90% RH for totally enclosed type. 

c. Elevation: Below 1000 metres. 

d. Should the installation be in an industrial zone, it should be free of explosive gases 

and liquids. 

e. Foundation should be strong so as not to induce vibration. 

 

3.4.2. Ventilation and Space. 

a. Installation should be well ventilated. 

b. The area should be large enough to facilitate heat dissipation and maintenance. 

 

3.4.3. Foundation. 

Use rigid and solid sole plate or common bed as the foundation. 

 

3.5. MOUNTING. 

 
3.5.1 An adequate motor support (which is the responsibility of others) is very important. 

It must have sufficient rigidity to maintain alignment between the motor and its 

driven load. Inadequate or improperly designed motor supporting structures can 

lead to serious vibration and alignment problems. 

 

3.6 COUPLING & ALIGNMENT. 

 
 2 pole speed motors must not be coupled to the driven 
equipment by means other than direct connection.  
Please refer to TECO if belt connection is to be used. 
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3.6.1. Installation. 

Field application of a coupling to the motor shaft should follow the procedures  

recommended by the coupling manufacturer. Under no circumstances may the  

motor shaft be modified as to configuration or diameter without the approval of  

Teco Australia. The motor shaft extension must not be subjected to either extreme  

heat or cold during coupling installation. If it is necessary to exert axial force on the  

shaft, either continuously or intermittently, during coupling application, it must be  

properly restrained axially to prevent bearing damage. 

 

3.6.2. Alignment. 

 

 
Motors must always be accurately aligned, and this applies especially where
they are direct coupled. 
Incorrect alignment can lead to bearing failure, vibration and even shaft fracture.
As soon as bearing failure or vibration is detected, the alignment should be 
checked. 

In aligning the motor (and rotor) axially with the driven equipment, consideration 

should be given to the axial shaft expansion and increase in shaft centre line height 

due to thermal effects.  

Shaft height growth (change in shaft centre line elevation) for TEFC machines can 

be calculated as follows, 

Growth =(0.0005) x (motor foot to shaft centre line dimension [in mm]). 

 

3.6.3 It is desirable, in normal operation that the motor operates, so that no axial force is 

exerted on the coupling. 

The motor shaft and the driven shaft should be aligned within the following 

tolerances in both angular and parallel alignment (refer Table 1).   
          Units in mm 
        TIR 
Total Indicated Runout 

 Solid  
Coupling 

Flexible 
coupling 

Dimension C Medium, Low speed up to 2500 RPM 0.04 0.05 
 High speed over 2500 RPM 0.03 0.03 
Dimension A Medium, Low speed up to 2500 RPM 0.03 0.04 
 High speed over 2500 RPM 0.03 0.03 
      Table 1 
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3.6.4 Angular misalignment is the amount by which the centre lines of the driver and 

driven shaft are skewed. It can be measured using a dial indicator set up as shown in 

fig 4. The couplings are rotated together through 360 degrees so that the indicator 

does not measure runout of the coupling hub face. The shaft should be forced 

against either the in or out extreme of their end float while being rotated.   

 

 
             Fig. 4     Fig. 5 

 

3.6.5 Parallel misalignment is the amount by which the centre lines of the driver and the 

driven shafts are out of parallel. It can be measured using the dial indicator as 

shown in fig. 5. Again the couplings are rotated together through 360 degrees so 

that the indicator does not measure runout of the coupling hub outside diameter. 

 

3.6.6 After the motor has been properly aligned with the driven equipment and the hold 

down bolts have been installed and tightened, at least two dowel pins should be 

installed diagonally opposite motor feet. 

 

 
The exposed rotating parts should be covered to 
prevent accidents. 

 

 
 Do not hammer the conveyance devices such as coupling, belt sheaves, 
chain wheels, gears etc. onto the motor shaft. Those shaft fitments should 
be fitted and removed only by means of suitable devices. Heat shrinking 
may be a better alternative to avoid damaging bearings and other 
components. 
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3.7 INSTALLATION FOR BELT DRIVE 

 
 2 pole speed motors must not be coupled to the driven 
equipment by means other than direct connection.  
Please refer to TECO if belt connection is to be used. 

 
3.7.1 Small and medium motors within frame sizes up to and including 225M are 

designed for use with belt transmission or direct coupling. 
In general power transmission through belt, chain or gear connection for larger 
motors is not appropriate unless the motors have been specially designed for such 
purpose. 

 
3.7.2 The diameter ratio between conveyance sheaves should not be greater 5 to 1 for flat 

belts, and 8 to 1 for V-belts. It is also advisable to limit the belt velocity to under 
35m/sec to limit belt abrasion and vibration. The smaller the outer diameter of the 
V-belt sheave, the greater the shaft bending stress will be. If bending stress is in 
excess of the shaft fatigue stress, the shaft may break. Therefore please inform Teco 
of the size of the sheaves and belt details for checking. 

 
Place the sheave and belt as close as possible to the motor 
body to reduce the bending moment and improve shaft life.  

 
 
3.8 ELECTRICAL CONNECTIONS 

 

3.8.1 The rated conditions of operation for the motors are as shown by the nameplate. 

Within the limits given below, of voltage and frequency variation from the 

nameplate values, the motor will continue to operate but with performance 

characteristics that may differ from those at the rated conditions: 

+/- 10% of rated voltage 

+/- 5% of rated frequency 

+/- 10% combined voltage and frequency variation so long as frequency 

variation is no more than +/- 5% of rated value. 

Operating the motor at voltage and frequencies outside of the above limits can result 

in both unsatisfactory motor performance and damage to or failure of the motor. 
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3.8.2 Motor connections should be carried out in accordance with the details applicable to 

the appropriate supply voltage as shown on the motor nameplate. 

 

3.8.3 The main lead box furnished with the motor has been sized to provide adequate 

space for the make up of the connections between the motor lead cables and the 

incoming power cables 

 
The bolted joints between the motor lead and the power 
cables must be made and insulated in a workman-like 
manner following the best trade practices and in accordance 
with the minimum requirements of the Australian Standards. 

  

3.8.4 The motors are provided with grounding pads and/or bolts for the connection of 
earthing. 

 
The motor must be grounded by a proper connection to the 
electrical grounding system and in accordance with the 
minimum requirements of the Australian Standards. 

 
 
3.9 AUXILIARY DEVICES 

 
3.9.1 Motors are equipped with the following thermal protection devices: 

Power Rating 11kW and larger. 

Motors in this category are fitted with one set (one per phase – total 3 off) of 

PTC 140 degree winding thermistors. 

Mining Specification type AEJC Frame size D315 and larger. 

Motors in this category are fitted with two sets (two per phase – total 6 off) of 

PTC winding thermistors (1 set x 140 degree plus 1 set x 150 degree). 
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3.9.2 Where specified motors may also be equipped with PT100 bearing Resistance  

Temperature Detectors. 

 

3.9.3 Thermistors are positive temperature coefficient type (1000 ohm @ tripping 

temperature) with a reference tripping temperatures as detailed in 3.9.1. 

They are a tripping device only and not a temperature detector. 

Thermistor leads should be connected to an appropriate thermistor control relay  

from a reputable supplier.  

 

3.9.4 RTD’s where fitted are of the platinum type with a reference temperature of 0 

degrees C at 100 ohms. 

RTD leads should be connected to an appropriate motor protection system from a  

reputable supplier.  

Recommended temperature settings for RTD’s are as per table 2.  

 
 
DEVICE TYPE LOCATION ALARM TRIP 

RTD PLATINIUM  100  @ 0OC WINDING 1400C 1500C  
RTD PLATINIUM  100  @ 0OC DE & NDE BEARING 900C 950C 

 
     Table 2  

 
 Thermistors and/or RTD’s should not be meggered or tested 
at a voltage above 2.5volts. 

 

 
 
3.9.6 

 
Should the motor thermal protection circuit trip indicating 
over temperature the causes should be thoroughly 
investigated before a restart is attempted. 
Failure to do so may lead to damage or failure of motor. 
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3.9.7 Where specified motors may be equipped with internal space heaters (check for 

nameplate), to prevent the ingress of moisture into the motor insulation system 

whilst motor is idle. 

The incoming supply to the heaters should be in accordance with the details  

contained on the heater nameplate.  

The heater circuit should be inter-locked with the motor starter so as to de-energise 

heaters when the motor is running. 

 
Heaters may be alive when the motor is switched off. 
Isolate supply at all times before working on motor. 
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Chapter 4: OPERATING INSTRUCTIONS 
 
4.1. EXAMINATION BEFORE START. 

 
4.1.1. After motor is installed the following points should be noted:- 

a. Check all wiring is correct and in accordance with connections appropriate to the supply  

 voltage as shown on motor nameplate. 

b. Is the cable size adequate? 

c. Are all connections tight and properly insulated? 

d. Check the rating of fuses, starter/contactor are correct & operating normally. 

e. Check motor is correctly earthed. 

f. Make sure starter/switches are set in correct position. 

g. Check heater circuit if fitted is de-energised when motor is in operation. 

h. Check bearings are filled with the correct quantity and grade of grease. 

 

4.1.2. Measurement of insulation resistance. 

a. Rated voltage below 1000V, measure with 500VDC megger. 

b. In accordance with IEEE-43 clause 9.3 standards, refer to following formula: 

    Rated voltage (v) 

R=>         (          _____________     + 1 )  x 10(M ) 

                  1000 

c. If a new winding has low insulation resistance moisture is generally the problem. Drying 

the winding through the proper application of heat will normally increase the insulation 

resistance to an acceptable level. Following are several accepted methods for applying 

heat to a winding: 

i. The motor is equipped with space heaters, which can be energised to heat the winding. 

ii.  Direct current (as from a welder) can be passed through the winding. The total current 

    should not exceed approximately 50% of rated full load current. Delta wound motors  

     have six leads and the three phases should be connected into one series circuit. 

iii. Heated air can be either blown directly into the motor or into a temporary enclosure 

    surrounding the motor. The source of heated air should preferably be electrical as 

    opposed to fuelled (such as kerosene) where a malfunction of the fuel burner could  

result in carbon entering the motor.  
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Caution must be exercised, when heating the motor with any 
source of heat other than self-contained space heaters, to raise the 
winding temperature at a gradual rate to allow any entrapped 
moisture to vaporise and escape without rupturing the insulation. 
The entire heating cycle should extend over 15-20 hours. 

 
Ensure adequate guarding is provided so live parts cannot be 
touched. 

 

iv.  Insulation resistance measurements can be made while the winding is being heated. 

      However, they must be corrected to 400C for evaluation since the actual insulation    

      resistance will decrease with increasing temperature. As an approximation for a new  

      winding, the insulation resistance will approximately halve for each 100C increase in  

      insulation temperature above the dew point temperature. 

d.   Should the resistance fail to attain the specified value even after drying, careful     

      examination should be undertaken to eliminate all other possible causes, if any. 

 

4.1.3. Power Supply 

a. Is the capacity of the power supply adequate? 

b. Do voltage and frequency of supply match with those on the nameplate? 

c. Voltage variation should be confined to within 10% of the rated value and the 

phase to phase voltages should be balanced. 

 

4.1.4 Bearing Lubrication 

Grease Lubricated Type. 

 
The bearings are properly lubricated with the correct grade and 
quantity of grease at the factory. After long storage and at initial 
start the grease should be renewed. Please refer to section 7. 

 

a. Refer to the section “Maintenance of Bearing” for maintenance procedures and 

grease type. 
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4.1.5. Other Points to note 

a. Make sure the transmission system, including belts, screws, bolts, nuts and set pins 

are in good condition. 

b. Dismantle all locks which fasten the moveable parts of the motor during 

transportation, and turn the shaft by hand (if practical) to check if it moves freely 

c. Check if there is any evidence of foreign matter inside the motor before starting. 

d. Make sure the items above are examined. Test the motor with or without load. 

Record and check according to “Maintenance” at 15 minute intervals during the  

first three hours of operation. Then conduct regular examinations after longer 

intervals. 

 

4.2. STARTING OPERATION. 

 

4.2.1. Starting Load. 

The initial test involves running the motor without load. Unless specified, a motor is 

designed to start with light load, which is then gradually increased to full load, as 

the motor accelerates to full speed. 

 

4.2.2. Starting. 

a. Motor can be restarted if the initial start fails. Three attempts are permissible when 

the motor is at ambient temperature. Two starts in succession are permitted when 

motor is at normal running temperature. Smaller motors have a more frequent 

starting cycle.  

b. Should an additional start be necessary beyond the conditions stated above, the 

following restrictions should be noted: 

i. Let the motor cool down for 60 minutes before a full load restart. 

ii. Let the motor cool down for 30 minutes before a no load restart. 

iii. Two inching starts can be regarded as one normal start. 

c. If the motor rotor fails to start turning after two seconds, shut off power supply 

immediately. This can result from: 

i. Too low a voltage at the motor terminals. 

ii. The load is too large for motor rating. 

iii.     The load has seized mechanically. 
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iv.     Electrical connections incorrect. 

v.      Single phase power has been applied. 

vi.     Any combination of the above. 

Note – Investigate thoroughly and take corrective action before attempting a restart. 

 

4.2.3. Direction of Rotation. 

a. Motors are generally bi-directional. Some 2 pole and low noise motors are uni 

directional only. If motor is uni-directional the fan cowl will be fitted with a 

direction of rotation arrow. 

b. If direction of rotation must be changed on a bi-directional motor, cut power and 

wait until the motor stops, then interchange any two of the three phase leads. 

 

4.2.4. Power Supply. Voltage/Current. 

a. Check if the voltage and frequency of the power supply are identical to that shown 

on the nameplate. 

b. Voltage variation should be confined to within 10% of nameplate voltage, and the 

three phase voltages should be balanced. 

c. Check if the phase currents of the motor, without load, are within 5% of the 

average values. 

 

4.2.5. Frequency. 

Frequency variation should be confined to within 5% of the nameplate frequency. 

The aggregate variation of voltage and frequency should be confined to within 

10% of the absolute value of the rating. 

 

4.2.6. Run Up Time. 

 
Run Up time is longer for motors connected to a load with a large 
inertia. However, if the run up time exceeds what is normal or there 
is abnormal noise, motor and load should be examined to establish 
the cause before attempting a restart. 
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4.3  CAUTION POINTS TO NOTE: 

4.3.1  Bearings: 

a. The motor is fitted with grease lubricated bearings. Following initial start up 

bearing temperatures should be closely monitored. The rate of rise in bearing 

temperature is more indicative of impending trouble than is the actual temperature.   

b. When the rate of bearing temperature rise is less than 10C per half hour, the bearing 

temperature is considered to be stabilised. 

c. If the total bearing temperature exceeds 1000C, the motor should be shut down 

immediately. 

  

4.3.2 Vibration: 

a. The ideal values for the motor are below 2.8mm/sec. If vibration exceeds these 

levels, an examination of the motor should be made to determine the cause.  

  

4.3.3 Starting: 

a. If the motor acceleration time exceeds the ramp time, shut off the power 

immediately. 

Investigate thoroughly and take corrective action before attempting to restart. 

b. It should be recognised that each start of an induction motor subjects the motor to 

current greater than full load current with resulting heating of the stator and rotor 

windings. Each start can produce more heat than is produced and dissipated by the 

motor under full load. 

c. The starting duty for which the motor is designed must not be exceeded if long 

motor life is expected. Abnormally low terminal voltage and/or excessive load 

torque during motor start up can cause lengthened acceleration times during which 

rotor ventilation is reduced. This can cause rotor damage or lead to shortened rotor 

life. 
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Chapter 5: ROUTINE MAINTENANCE 
5.1. IMPORTANCE OF DAILY INSPECTION. 

 
5.1.1. Normally electric motors do not fail suddenly. It happens over time, and regular 

inspection will detect a problem before a serious situation develops. If operators in 

the plant are alert, faults can be detected early and action taken to eliminate trouble. 

Daily inspection, can be performed without interrupting the factory’s normal 

operation. 

 

5.1.2 Do not overlook any minor irregularities. If necessary, stop the machine 

immediately to check and repair. Essentially, inspections should be performed by 

the operator daily. But a maintenance technician should also check the machine 

once a week together with the operator. 

 

5.2. POINTS TO NOTE WHEN STARTING. 

a. Check power supply to see if voltage and frequency are normal. 

b. Is starter set at starting position? 

c. Are there sparks during start? 

d. Is the motor accelerating normally? 

 

5.3 TEMPERATURE RISE. 

 
5.3.1 The temperature of a motor is often determined by measuring the temperature of the 

frame. This is not indicative of actual winding operating temperature however this 

method can often be referred to of impending trouble. If the temperature is found to 

be higher than usual check the following possibilities. 
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5.3.2 Main causes of high temperature: 

a.  Motor Conditions 

i. Voltage and frequency variation of power source is in excess of tolerance. 

ii. Unbalanced three phase voltage; open circuit or poor contact. 

iii. Insufficient or excessive lubrication. 

iv. Abnormal frequency of starts. 

v. Single-phasing due to open or short circuits. 

vi. Damaged starter or improper operation. 

vii. Blocked ventilation ducts. 

viii. Motors cooling vents blocked. 

b. Due to load or mechanical conditions: 

i. Overload. 

ii. Defective transmission coupling. 

iii. Poor installation causing overload. 

iv. High ambient temperature or radiant heat emitted from load or surroundings. 

 

5.4 VIBRATION. 

 
5.4.1 Main causes inducing vibration: 

i. Unbalanced load. 

i. Misalignment of couplings. 

ii. Unbalanced belt-sheaves. 

iii. Improper couplings with belts or chains. 

iv. Unsuitable foundation or poor installation. 

v. Unbalanced motor rotor. 

vi. Serious abrasion to motor or load machine drive bearing. 

vii. Defective brake coupling. 

 

5.4.2 No matter what causes the vibration, if it is not eliminated, the following faults may 

develop: 

i. Bearing damage. 

ii. Deformation of shaft. 

iii. Loose parts or couplings. 
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5.5 NOISE. 

 
5.5.1 Points to note 

  Not all noise is the result of a fault or abnormality. For instance, wind and slight  

electromagnetic sounds are perfectly normal. They will remain at the same level no 

matter how long the motor is in operation. Generally the louder the noise, the larger 

the vibration amplitude will be. 

 

5.5.2 Bearing Sound. 

i. Bearing noise is a guide to the condition of the motor bearings without 

dismantling the motor. 

ii. Normal bearing sound in general is continuous, not intermittent. The sound 

may tend to increase with the age of the bearings, but its increase is gradual 

and hardly noticeable by the ear. 

iii. Abnormal bearing sound is intermittent, rarely continuous. 

iv. Some motors will emit noise when unloaded or after greasing due to skating. 

This is normal and temporary. 

 

5.5.3. Abnormal bearing sound generally develops from the following causes: 

i. Foreign matter in grease. 

ii. Scratches on the contact surface of the bearing. 

iii. Rust on the contact surfaces of the bearing. 

iv. Poor quality of grease. 

v. Insufficient grease (the sound could be continuous). 

 

5.5.4. Causes of abnormal electromagnetic sound: 

i. Single phasing. 

ii. Short circuit in windings. 

iii. Unbalanced air gap resulted from serious bearing wear. 
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5.6. ODOUR. 

 

5.6.1 Causes of motor odours: 

i. Short circuit or over current causing overheating of varnish. 

ii. Poor lubrication due to insufficient or contaminated grease. 

 

5.7. MEASUREMENT OF THREE PHASE CURRENT. 

 
5.7.1 Causes & effects 

When load current is above the rating on the nameplate, it means the motor may be 

overloaded. However, the cause of over current is not confined to overloading, but 

may be caused by poor coupling installation, transmission structure, excessive high 

or low voltage, etc. 

a. Causes of unbalanced three phase current. 

i. Unbalanced three phase voltage. 

ii. Open circuit in power distribution lines. 

iii. Poor switch contact. 

iv. Open or short circuit in winding. 

v. Open circuit at power transformer. 

b. Effects: 

i. Overheating of the windings causing fire or short circuit. 

ii. Vibration of motor. 

iii. Reduction of motor output torque. 

 
c.  Causes of wavering of ammeter indicator: 

The characteristics of devices such as compressor or press are apt to cause  

wavering of the indicator. Other causes are, 

i. Poor contact of switches. 

ii. Uneven mechanism. 

iii. Unbalanced air gap due to serious bearing aberration. 

iv. Broken conductors of squirrel cage rotor. 
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5.8. MOTOR APPEARANCE. 

 
5.8.1 Reasons for Cleaning   
 
a. Excessive dust or oil accumulation on the motor surface leading to the clogging of 

ventilation channels between cooling ribs will reduce the motors cooling efficiency. 

b. Keeping the motor and equipment clean will improve appearance and longevity.   

 
Motors should never be cleaned or disturbed while 

the motor is in operation. 
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Chapter 6: PERIODIC MAINTENANCE 
 

6.1 REGULAR INSPECTION & MAINTENANCE. 

 

 For safety, properly trained personnel must only carry out 

maintenance and repairs. 
 

 

Some testing, such as insulation resistance, usually requires 

the motor to be stopped and isolated from the power 

 supply(ies). 

 
Hight temperatures may arise under operating conditions on the motor 
surfaces, so that touching should be prevented or avoided. 
Keep away from moving and live parts. 

Unless deemed necessary, do not remove guards whilst assessing the motor. 

 

 

6.1.1 Major points in regular inspection and maintenance: 

a. Routine inspection and maintenance are usually performed by operators with the 

sense of touch, sight, smell and simple meters. But it is difficult to detect trouble 

such as insulation deterioration etc. unless the motor is stopped and checked. 

b. Replacement of worn-out parts will increase longevity and prevent breakdown. 

c. Regular inspection and maintenance is important in preventing breakdown and 

lengthening service life. 

c. Owing to the varied uses and environments motors are placed in, it is difficult to set 

periods for regular inspection and maintenance. However, it has to be performed at 

least once every 6 months. Generally, the inspection time is determined by the 

following factors: 
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i. Ambient conditions. 

ii. Start and stop frequency. 

iii. Trouble with components affecting motor functions. 

iv. Parts which wear (eg. bearings). 

v. The important position of a motor in operation of a factory, mine etc. should be 

fully recognised. Therefore, its condition should be monitored, especially when it 

is operating in severe conditions. 

 

6.1.2. Motor Windings. 

a. For measurement of insulation resistance and tests to determine quality of insulation 

resistance, please refer to measures stated in Section 4.1.2. 

b. Inspection of coil end: 

i. Grease and dust accumulated on coil may cause insulation deterioration 

and a reduction in cooling efficiency. 

ii. Moisture. 

iii. Discolouring. Overheating mainly causes this. 

c. Wedge, is there any change from the original position? 

d. Is the bind wire at coil end in correct position? 

 

6.1.3. Bearings. 

a. Please refer to section 7 for bearing maintenance. 

 

6.1.4. Cleaning the interior of the motor. 

a. After a motor has been in operation for some time, accumulation of dust, carbon 

powder and grease etc., on the inside is unavoidable, and may cause damage. The 

inside should therefore, be regularly cleaned and examined to assure reliable 

performance. 

b. Points to note during cleaning: 

i.          If using compressed air or a blower. 

Compressed air should be free of moisture. 

Maintain air pressure at 4kg/cm2, since high pressure can cause 

damage to coils. 
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ii. Vacuum – Recommended. 

Vacuum cleaning can be used, both before and after other methods of cleaning, to 

remove loose dirt and debris. It is a very effective way to remove loose surface 

contamination from the winding. Vacuum cleaning tools should be non-metallic to 

avoid any damage to the winding insulation. 

iii. Wiping. 

Surface contamination on the winding can be removed using a soft, lint-free cloth. 

If the contamination is oily, the cloth can moistened (not dripping wet) with a safety 

type petroleum solvent. In hazardous locations, a solvent such as inhibited methyl 

chloroform may be used, but must be used sparingly and immediately removed. 

While this solvent is non-flammable under ordinary conditions, it is toxic and 

proper health and safety precautions should be followed while using it. 

 
Solvents of any type should never be used on windings 
provided with abrasion protection. Abrasion protection is a 
grey, rubber-like coating applied to the winding end-turns. 

 

 

 
Adequate ventilation must always be provided in any area where solvents are 
being used to avoid the danger of fire, explosion or health hazards. In confined 
areas (such as pits), each operator should be provided with an air line respirator, a 
hose mask, or self-contained breathing apparatus. Operators should wear goggles, 
aprons and suitable gloves. Solvents and their vapours should never be exposed to 
open flames or sparks and should always be stored in approved safety containers. 

 

 

6.1.5.  Clean the exterior of the motor. 

a. The inlet air openings should not be allowed to accumulate any dirt, lint, etc. 

that could restrict free air movement.  

b. Totally enclosed fan cooled motors require special cleaning consideration. 

The external fan must be cleaned thoroughly since any dirt build up not 

removed can lead to unbalance and vibration. 
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Motors should never be cleaned or disturbed while 

the motor is in operation. 

Isolate motor from supply before cleaning. 
 

6.1.6  Checking motor installation and coupling. 

a. Installation: 

i. Is foundation solid? 

ii. Are all bolts and/or nuts tight and in good order? 

b. Coupling: 

i.    Is coupling in good order? 

 ii.  Are fasteners tight and in good order? 
 

6.2. CLEANING OF COILS, DRYING & VARNISHING TREATMENT. 

 Age, constant heating and cooling and other factors may cause insulation 

deterioration. Also, salt deposits or grease may lower insulation resistance. 

Washing, drying and re-varnishing may be necessary if motor is flooded or showing 

deterioration from age. 

 

6.2.1 Cleaning: 

a. If the coils are slightly contaminated, compressed air, cloth or a nylon brush can be 

used to do the cleaning. However, when contamination is serious, thorough washing 

has to be performed. The cleaning methods are as follows: 

b. Cleaning with water: 

i. This method is applicable to motors having been immersed in water or insulated 

with no cotton yarn and paper materials. 

ii. After washing, dry immediately. 

iii. Cleaning with steam. 

If the motor has been immersed in sea-water or a chemical solution, clean with 

steam after washing thoroughly. 

Steam pressure must be kept between 2 – 4 kg/cm2. High pressure may cause 

insulation damage. 
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c. Steam temperature should be maintained between 500C – 800C. 

d. After cleaning, dry immediately. 

 

6.2.3 Drying Method. 

a. Application: 

  i. Drying after cleaning. 

    ii. Motor has absorbed moisture. 

b. Hot air method (using heater and blower). 

i. Parts to be dried are surrounded inside a steel plate leaving an inlet and an outlet for 

hot air. Hot air will enter the inlet to dry parts (stator, rotor, etc.), and will leave via 

the outlet carrying away moisture. 

ii. The temperature within the area surrounded by the steel plate should be maintained 

at 900C – 1000C. 

c. Drying with infrared ray lamp: 

i. Install the infrared ray lamp in a baking area surrounded with steel plate with 

openings at the bottom. 

ii. This method can cause partial overheating. So attention must be paid to the parts 

heated and the temperature must be kept below 1000C. 

d. Drying method with electric current: 

i. The winding must have a minimum insulation resistance above 0.5M  measured 

with 500VDC megger before using this method so as to avoid a short circuit. 

ii. Lock the rotor (short the secondary winding of the wound rotor motor), apply rated 

voltage of approximately 5% - 10% to the winding. 

iii. Temperature control settings: 

Squirrel cage rotor induction motor: 700C – 800C for the stator. 

e. Measurement of insulation resistance. 

i. Measure the insulation resistance periodically during drying. 

ii. At the initial stage of drying, insulation resistance may decline slightly. When it 

returns to normal, the drying process is complete. 

iii. When the current method is applied, be sure to turn off the power to measure 

insulation resistance. 
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6.3. VARNISH. 

   Kind of Varnish 

JIS-W-25 or W-28 are highly recommended. 

a.  Method of Varnish Treatment 

i.   Dipping method: Immerse windings completely into varnish until no air  

bubbles appear.        

 ii. Pouring Method: Pour varnish completely over windings  

Note: Let varnish drip to dry after dipping or pouring. Changing position of the  

motor will obtain an even coverage. 

 b. Curing of Varnish 

  i. Set oven temperature at 110oC.  

  ii. Curing time should be 12 – 16 hours 

  iii. Ensure ventilation is adequate during curing. Combustible gases are present 

To ensure adequate insulation the above procedure should be repeated. 

 

6.4. KEY POINTS FOR MAINTENANCE & INITIAL OPERATION 

INSPECTION AFTER LONG STORAGE. 

 

6.4.1 If the motor has been out of service in excess of three months, careful inspection 

should be made before putting the motor into operation again. 

 

6.4.2 When the motor is not in operation, the following precautionary measures should be 

undertaken: 

The place for storage should be dry and well-ventilated. If the motor has to be 

placed at work site for some time, it should be completely covered and stored on 

pallets to prevent dust and moisture contamination. 

Inspection and maintenance prior to storage. 

Please refer to “Regular Inspection and Maintenance” (Section 6.1). 

 

6.4.3 Items to be examined prior to initial operation. 

a. Cleaning: 

Outside of motor.  

Motor interior. 
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b. Measurement of insulation resistance: 

Measurement of insulation resistance and standards to determine quality if 

Insulation resistance, please refer to measures stated in Section 4.1.2. Measurement 

of insulation resistance.  

 

6.4.4 Drying: If the motor has absorbed moisture, it must be dried. 

 

6.4.5 Examination of bearings. 

Turn the motor shaft by hand (if practical) to see if it rotates smoothly and if there is 

any unusual noise. 

 

6.4.6 Replenishment of grease. (Refer to bearing maintenance Section 7). 

 

6.4.7 Switches and starters. 

Clean off dust and any foreign matter etc. 

Check if the operation is normal. 

Are the moving parts functioning smoothly? 

Check if all bolts and nuts are tight and in good order. 

 

6.4.8 Examination and maintenance of standby motor. 

Importance: The purpose of a standby motor is to substitute as an emergency motor 

if the motor in operation breaks down. 

It is important to always maintain the standby motor in top condition. 

Maintenance should be performed strictly according to items and notes stated 

previously. 

 

6.5. RECORDS OF OPERATION AND MAINTENANCE. 

 

6.5.1 Objective: 

a. Fully understand the site conditions of the motor in operation and discover any 

abnormalities in advance. 

b. Prevent the neglect and act of maintenance. 

c. Map pertinent maintenance plans after fully understanding the operation of motor. 
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d. Assess the life of parts to determine the quantity of spare parts to be kept. 

e. To plan the number of spare motors and replace or repair the motors in operation 

according to a schedule. 

 

6.5.2 Records of operation. 

a. A maintenance card in table form is acceptable. 

b. Principle contents: 

i.   Serial number of machine 

ii.   Model 

iii.  Three phase voltage 

iv.   Three phase current 

v.   Temperature of a motor in operation 

vi.   Ambient temperature, humidity, weather, date and time 

vii.    Time of start and stop 

viii.   Special remarks 

ix.     Operator’s name 

 

6.6.  POINTS TO NOTE ON DISASSEMBLY. 

a. Disassemble according to the pre-set steps. 

b. Necessary tools should be ready before disassembly. 

c. Mark the disassembled parts so as to facilitate re-assembly. 

d. Place parts, bolts and nuts etc, in a box to avoid misplacing. 

e. Avoid damage to heavy parts during transportation. 

f. Dust accumulation on coil-end, ducts etc., should be cleaned during disassembly. 

g. Coat parts with light oil. 

h. Note if there is any shaft deflection or bearing damage when re-assembling. 

i. Disassemble and assemble bearing according to the bearing maintenance manual. 

 
For safety and to prevent equipment damage properly trained 
personnel must only carry out maintenance and repairs. 
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Chapter 7 BEARINGS 
 
7.1. MAINTENANCE OF ROLLING BEARING. 

7.1.1. General. 

Bearings play a very important role in motor performance. It is essential to keep 

bearings in good order for the motor to operate at optimum performance. For this 

reason, please maintain bearings according to this manual.  

 

7.1.2. Motors within frame sizes D180 and below are complete with sealed for life  

bearings. 

This type of bearing is a non maintainable item and has been pre packed with  

grease and fitted with containment shields at point of manufacture. 

These bearings do not require greasing for the life of the bearing.  

 

7.1.3. Motors within frame sizes D200 and larger are equipped with through flush 

greasing facilities. 

Grease replenishment is required, if the motor has been out of service for three  

months or more and should also be carried out on initial start and at regular intervals 

thereafter. 

a. Replenishment of grease is recommended when motor is running. 

b. Clean the grease nipple and open the grease drain (if applicable) prior to greasing. 

Restore after greasing. 

c. A slight leakage of grease between the flinger and bearing cover is normal and 

assists in totally sealing the bearing from ingress of dust and foreign matter. 

 

7.1.2. Grease Lubricated Type. 

Keeping the bearing lubricant in top condition is extremely important in the 

maintenance of bearings. It is a prerequisite of extended bearing life to replenish 

grease using the correct grade, quantity and time interval. 

The reasons for grease replenishment are: 

a. Assure the rolling contact surface has no metal to metal contact. 

b. Form a lubrication membrane on the rolling contact surface to reduce noise. 

c. Purge the motor of old and contaminated grease. 
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d. The presence of the correct grade and quantity of grease reduces corrosion, seals the 

bearing and lowers vibration. 

 

7.1.3. Grease replenishment period: 

The life of grease varies depending on model, speed, temperature, operational 

conditions etc. it is, therefore, impossible to determine the exact time interval for  

replenishment.  

However, under normal conditions the greasing interval is shown in Table 3. 
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Remarks: 

a. Please refer to lubrication nameplate, if attached. 

b. The data as shown in Table 3 and/or lubrication nameplates are the 

maximum recommended intervals under good conditions, please consider 

site conditions, as a shortening of these periods may be necessary. 

 

7.1.4. Type of grease: 

The majority of Teco motors utilise SHELL Alvania grease R3 that is standard for 

TECO motors except some special models for which special grease will be shown 

on the nameplate. Please use identical grease when servicing or alternatively 

lubricants of different brands that have been established as being equivalent in the 

areas of composition, physical properties and thickeners. 

*Don’t mix different kinds of grease. 

 

7.1.5. Amount of grease replenishment: 

Amount of grease replenishment depends on the type, size and construction and the 

bearings. For the minimum quantity used in one replenishment of each bearing, 

please refer to Table 4. 

 
     Table 4. 

*Fill new grease until it displaces the old grease completely. 
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7.1.6. Key points to note in grease filling: 

Filling method for grease exchange type bearing. 

Use grease gun to pump grease through grease nipple into bearings. The old 

contaminated grease is forced to drain out of the discharge chute. Please open the 

grease drain (if fitted) while greasing, and leave the motor running. Shut outlet after 

the motor runs for 30 minutes. 

The outlet is not visible on some models, grease should be pumped in until the 

sound of bearing is normal. It is advisable to grease when the motor is operating as 

old grease is expelled more easily. Don’t grease motor when it is at a standstill. If 

there is a draw-out device for grease, draw out the used grease after greasing. 

 
Stay clear of rotating parts while relubricating motor when it 
is in operation. 

 

 

7.1.7. Temperature of bearing. 

Temperature of the bearing will rise slightly, but temporarily while greasing and 

will return to normal a few minutes after greasing. Brief temperature variations are 

of no concern. 

 

7.1.8. Selection of grease gun. 

There are two types of grease gun. High pressure lever type and hand press type. As 

the hand press type has a lower force, grease replacement will take more time. 

Greasing can be achieved quickly by using a lever type gun, however care should be 

taken to adjust the pressure and rate to avoid excessive grease entry which may 

enter the motor’s interior. 

 

7.2. NOISE OF BEARING. 

a. Normal noise. 

Noise is congenital to movement of the bearing. Generally bearing noise that has a 

continuous rhythm with no sudden change is normal. 

b. Abnormal noise. 
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It is difficult to detect the early stages of bearing failure with the ear. It takes a lot of 

experience and a sharp ear to detect abnormal noise. Any sudden change in bearing 

noise should be investigated. 

 

7.3. VIBRATION. 

If the vibration of the bearing is unusually high, please test with vibroscope.  

The preferred level for vibration should be below 2.8mm/sec. If the values exceed 

this figure, an investigation should be undertaken to find and rectify the problem.  

 

7.4. REGULAR INSPECTION. 

 

7.4.1. Regular monthly inspection. 

 Grease replenishment (refer to Section 7.1). 

 

7.4.2 Regular yearly inspection. 

It is important to undertake regular inspection every year when the machine is out 

of service for maintenance. 

 

7.4.3 Inspection Notes. 

a. Electric etching. 

When there are dark spots on bearing surface or outside the face of outer ring and / 

or inside face of bearing housing, please check with microscope to see if they look 

like pock marks or fish scales which could be the result of electric etching due to 

poor installation etc. 

b. Precision of installation. 

The degradation of the bearing may be the result of misalignment due to sinking 

foundations etc, after the motor has been in use for a long period. Regularly check 

and record the alignment of couplings, and make adjustments as necessary. 

 
The bearing is a high precision component, it is important to avoid 
ingress of dust and foreign matter. A hammer or similar object must not 
be used during the cleaning and installation of the bearing. 
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Chapter 8 Troubleshooting. 
 
8.1 FAULT FINDING & RECOGNITION 

 

Kind of Fault Symptom Cause Remedy 

Power-off Consult power 

company 

Switch-off Switch-on 

No fuse Install fuse 

Broken wires Check wires and repair 

Broken lead Check leads and repair 

Motionless  

And soundless 

Faulty winding Check winding and 

repair 

Short circuit Check circuit 

Incorrect wiring Check wiring 

Poor contact in circuit 

switches 

Check and repair 

Broken wiring Check and repair 

Poor contact of starting 

switch 

Check and repair 

Fail to  

start without  

load 

Fuse blowing – 

(Circuit Breaker 

trips off, slow 

start with 

electromagnetic 

noise 

Incorrect connection of 

starting switch 

Check and repair 

Insufficient capacity of 

fuse or breaker 

Replace fuse or 

breaker 

Overload Lighten load 

Overload after 

start 

Fuse blowing –  

Fail to restart 

due to circuit 

breaker tripping High load at low 

voltage 

Check circuit capacity 

and reduce load 
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Kind of Fault Symptom Cause Remedy 

Overload or 

Intermittent 

Overload 

Lighten Load 

Under-voltage Check circuit capacity 

and power source 

Over-voltage Check power source 

Ventilation duct 

clogged 

Remove the foreign 

matter in the duct 

Ambient 

temperature 

exceeds 450C 

Lower ambient 

temperature 

Friction between 

rotor and stator 

Repair 

Fuse blowing 

(Single phase 

rotating) 

Install the specified 

fuse 

Poor contact of 

circuit switches 

Check and repair 

Poor contact of 

starting switch 

Check and repair 

Overload after Start Overheating  

of Motor 

Unbalanced three 

phase voltage 

Check circuit or 

consult power 

company 

Voltage drop Check circuit and 

power source 

Sudden overload Check machine 

 Speed falls 

sharply 

Single phase 

rotating 

Check circuit and 

repair 

Insufficient 

capacity of switch 

Replace switch  Switch overheat 

High load Lighten load 
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Kind of Fault Symptom Cause Remedy 

Misalignment 

between motor and 

load 

Re-align 

Overspeed of 

bearing outer-ring 

Adjust bracket 

Overload after Start Bearing Overheat 

High bearing noise Replace damaged 

bearing 

Occurrence from 

first operation 

Check noise not 

normal 

Electro-magnetic 

noise induced by 

electricity Sudden sharp noise 

and smoking 

Short circuit of 

windings. Repair. 

Not enough grease Add grease 

Deterioration of 

grease 

Clean bearing and 

re-grease 

Bearing noise 

Excessive noise Replace the 

damaged bearing 

Loose belt sheaf Adjust key and 

lock the screw 

Loose coupling Adjust the position 

of couplings and 

tighten 

Loose screw Tighten screw 

Noise 

Mechanical noise 

caused by 

machinery 

Fan rubbing Adjust fan position 
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Kind of Fault Symptom Cause Remedy 

Rubbing as a result 

of ingress of 

foreign matter 

Clean motor 

interior and 

ventilation ducts 

Wind noise Noise induced by 

air flowing through 

ventilation ducts 

Noise Mechanical noise 

caused by 

machinery 

Induced by 

conveyance 

machine 

Repair machine 

Short circuit of 

windings 

Repair Electro-magnetic 

vibration 

Open circuit of 

rotor 

Repair 

Unbalanced rotor Repair Vibration 

Unbalanced fan Repair 

Broken fan blade Replace fan 

Un-symmetrical 

centres between 

belt sheaf 

Align central points

Central points of 

couplings do not lie 

on the same level 

Adjust the central 

points of couplings 

on the same level 

Improper mounting 

installation 

Lock the mounting 

screw 

Vibration 

Mechanical 

vibration 

Motor mounting 

bed is not strong  

Reinforce 

mounting bed 

 

Remarks: 

i. Circuit switches: This includes knife switch, electromagnetic switch, fuse and other 

connection switches etc. 

ii. Starting switches: This includes Delta-Star starter, compensate starter, reactance 

starter, resistor starter, starting controllers etc. 
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LUBRICATION SCHEDULE & QUANTITIES 
DOCUMENT No.: TBA REVISION 0

VENDOR DOCUMENT No.: PJ050110-R10-001-01 DATE 15/04/2010
CUSTOMER: TENIX

PROJECT: FAIRFIELD WRP 
CONTRACT No.: TW-114330 

Page 1 of 2 

Equipment Name : PERMEATE PUMPS 
Equipment No : PU-0660-001 / 002 / 003 / 004 / SPARE

Pump : BOERGER CL520 ROTARY LOBE PUMP
Lubrication Description : OIL 
Equivalent Grades Supplied by Oil Companies : 
SHELL OMALA OEL 220 
MOBIL MOBILGEAR 630 
BP ENERGOL GR-XP220 
CASTROL ALPHA SP 220 
Service Application : TIMING GEAR 
Frequency Change : EVERY 2 YEARS OR 10,000 HOURS OF OPERATION 
Quantity Per Charge : APPROX 3.3 LITRE 
First Fill Quantity : APPROX 3.3 LITRE 

Pump : BOERGER CL520 ROTARY LOBE PUMP
Lubrication Description : LUBRICANT
Equivalent Grades Supplied by Oil Companies : 
SHELL VITREA 68 
MOBIL AMBREX 68 
BP ENERGOL CS 68 
CASTROL MAGNA 68 
Service Application : INTERMEDIATE CHAMBER 
Frequency Change : EVERY 2 YEARS OR 10,000 HOURS OF OPERATION 
Quantity Per Charge : APPROX. 1 LITRE 
First Fill Quantity : APPROX. 1 LITRE 
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LUBRICATION SCHEDULE & QUANTITIES 
DOCUMENT No.: TBA REVISION 0

VENDOR DOCUMENT No.: PJ050110-R10-001-01 DATE 15/04/2010
CUSTOMER: TENIX

PROJECT: FAIRFIELD WRP 
CONTRACT No.: TW-114330 

Page 2 of 2 

Electric Motor : TECO 15kW 415V/3Ph/50Hz 4POLE D160L IP56 
ELECTRIC MOTOR 

Lubrication Description : LUBRICATED FOR LIFE  

Gearbox : BONFIGLIOLI C512 P3.3 P160 B3 GEARBOX 
Lubrication Description : OIL 
Equivalent Grades Supplied by Oil Companies : 
SHELL TIVELA OIL SC320 
MOBIL GLYGOYLE HE 320 
BP TYBOL 800-320 
Service Application : GEARBOX
Frequency Change : EVERY 5,000 HOURS OF OPERATION 
Quantity Per Charge :  APPROX. 3.1 LITRES 
First Fill Quantity : APPROX. 3.1 LITRES 
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   Page 4 of 6 

ANNUAL TANK INSPECTION CHECKLIST 

WARNING: Failure To Follow These Inspection Guidelines And Take Necessary Corrective 
Action; Can Result In Unexpected Chemical Release Causing Serious Injury Or Death. 

Even relatively new polyethylene tanks should receive routine and careful visual inspections.  
These inspection guidelines should be followed at least annually to ensure the safety of personnel, 
surround buildings, plant & equipment as well as preservation of the chemical stored itself.  

The tank should be replaced immediately if it displays excessive oxidation, stress cracking, 
crazing, or embrittlement. 

Empty the tank and neutralise any remaining chemical.  

Thoroughly clean the exterior and interior of the tank; a dirty tank cannot be properly inspected. 

Examine the exterior and the interior of the tank for cracking, crazing, and brittle appearance. 

Pay particular attention to areas around welded fittings and connections, as well as where wall and 
floor, and wall and roof radius into one another.  

If a confined space entry is not feasible, use a bright light source to inspect the tank interior from the 
inspection hatch opening.  

An interior inspection is essential because stress cracks normally show up on the inside of a tank 
before appearing on the outside. 

Don’t forget to inspect areas of the tank that never actually come in contact with the chemical 
stored.  

Fume-emitting chemicals can cause just as much oxidation and scaling on the underside of the roof 
without actually contacting it; resulting in embrittlement of the roof. Caution must be taken when 
accessing the roof of a tank that has contained and aggressive chemical. 

Inspect fittings, flexible connection hoses, and gaskets for leaks and signs of general corrosion or 
deterioration. 

Inspect vents and fume scrubbers to ensure adequate venting for pressure and vacuum.  

Ensure end of scrubber piping is never submerged in liquid. 

Confirm that filling of the tank from tanker trucks is not causing over pressurisation leading to 
‘ballooning” of the tank.  

Confirm secondary containment is appropriate for chemical stored, adequate in size, and in good 
repair. 

Tanks fitted with Oxidation Sample Coupon Systems, need to at minimum, be visually inspected 
every six (6) months and physical chemical / oxidation analysis performed twelve (12) monthly.  

WARNINGS:  
Chemical fumes may be present in the area of the manway opening. 
A tank is a confined space.  
Do not enter tank without a confined space entry and retrieval plan. 
Use lift equipment and/or fall protection to prevent fall into or away from tank. 
Do not stand or work on top of tank.  
Tank roof surfaces are flexible and slippery.  
The roof may be embrittled. A dangerous fall could occur. 
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SORD-035948
1:20

C027.11.09

D.Bain

SODIUM HYPOCHLORITE TANK - 3204
TENIX ALLIANCE

10,000 LITRE TANK
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D.Bain
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SODIUM HYPOCHLORITE TANK - 3204
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D026.11.09

D.Bain

TENIX ALLIANCE
PERMEATE TANK - 3206

13,600 LITRE TANK
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D026.11.09

D.Bain
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PERMEATE TANK - 3206
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22,730 LITRE TANK

SORD-035945 B027.11.09

1:25D.Bain

ALUM TANK - 3201
TENIX ALLIANCE
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D.Bain

TENIX ALLIANCE
ALUM TANK - 3201
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SORD-035947

CAUSTIC SODA TANK - 3203

1:15

B0

TENIX ALLIANCE

27.11.09

D.Bain

5,000 LITRE TANK
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B027.11.09

D.Bain

TENIX ALLIANCE
CAUSTIC SODA TANK - 3203
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5,000 LITRE TANK

SORD-035946
1:15

B026.11.09

TENIX ALLIANCE

D.Bain

CITRIC ACID TANK - 3202
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SORD-035946
1:15

B026.11.09

D.Bain

TENIX ALLIANCE
CITRIC ACID TANK - 3202
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www.clarktanks.com.auFree Call 1800 88 79 79

Site preparation and maintenance  
for a Clark polyethylene tank

 A flexible coupling must be fitted to each outlet to validate the guarantee

On the day of delivery

Upon delivery it is essential that 2.5cm of water is put into the tank. If water is not 
available ensure that the tank is tied down to secure it from being blown away  
and damaged.

only ready and accessible

Thank you for buying a Clark Tank!

Recommended Site 
Installation Sheet
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Recommended Site 
Installation Sheet

Flexible joiner

Overflow to be piped 
away from base to 
prevent undermining

50-70mm crusher dust Retaining beams

Support

Outlet

Ball valves

300mm flexible rubber hose Poly pipeBack fill around 
tank up to first rib

Firm level ground (ie. gravel)

Back fill with sand 
from hole around 
perimeter of tank

50mm sprinkling of sand 
between poly tank and prepared 
surface, compacted and level

Hose clips

Poly pipe or 
galv pipe

300mm rubber hose to 
allow for ground movement

Overflow away from base

NO

Flexible joiner

Supports for pipe

Correct 
method for 
sitting above 
ground

NO

NONO

NO

In-ground 
siting of tank

YOU MUST ARRANGE SUFFICIENT MANPOWER TO ASSIST OUR DRIVER WITH UNLOADING
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1 The original invoice evidencing the purchase must be supplied.

2  The Manufacturer warrants the tank will perform the function for which it is designed, holding liquids at temperatures  
not exceeding 40º Celsius only.

3 The guarantee is granted to the original purchaser only as stated on original invoice.

4 The period of five (5) years commences from date of purchase.

5 The warranty does not apply to the colour which may fade or change.

6 The warranty is null and void if:

 6.1  The tank is removed from the original property unless the relocation is carried out by the Manufacturer’s 
representative, ensuring the correct equipment is used to transport the tank and correct re-installation. 

 6.2  The tank is subject to abuse, wilful or accidental damage, improperly installed, is placed on an unsound base  
or the base erodes and/or is not maintained by the owner or is subjected to unauthorised modifications.  
(Refer to site preparation details on brochure.)

 6.3  Damage to the tank has been caused by an act of God, an act of war, storm, hail or wind. (Ensure that the tank  
is securely anchored or weighed down by water immediately upon delivery as per Clark Tanks Recommended Site 
Installation Sheet.)

7  The Manufacturer is not responsible for any freight or delivery charges for the tank from the Manufacturer’s premises  
or replacement or repair to tanks.

8  The Manufacturer is NOT responsible for any losses including liquid or replacement or cartage of liquid.

9  Please note all polyethylene tanks in all sited applications must have 12” of flexible rubber hose fitted in line as close 
to the outlet as possible.

10  The Manufacturer’s tanks must be installed using the Clark Tanks Recommended Site Installation Sheet. These are  
supplied when the tank is delivered or may be downloaded from our website www.clarktanks.com.au.

11  Any payment under this warranty is limited to the cost of repairing or replacing the tanks and not for damage, or loss 
resulting from or caused by any fault in the product.

12  The Manufacturer must be notified within seven (7) days of any fault or defect occurring and the Manufacturer must 
be given the opportunity to inspect the tank within 28 days of such occurrence.

NOTE:  If any of the above conditions are not satisfied or carried out in accordance with the Manufacturer’s instructions  
your warranty will be void.
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VKD PVC-U
Valvola a sfera a 2
vie DUAL BLOCK®

2-way ball valve
DUAL BLOCK®

Robinet à tournant
sphérique à 2 voies
DUAL BLOCK®

2-Wege-Kugelhahn
DUAL BLOCK®

FIP ha sviluppato una nuova valvo-
la a sfera di tipo VK DUAL
BLOCK® per introdurre un eleva-
to standard di riferimento nella
concezione delle valvole termopla-
stiche. VKD è una valvola a sfera
bi-ghiera a smontaggio radiale,
che risponde alla più severe esi-
genze richieste nelle applicazioni
industriali. Un servizio assoluta-
mente privo di complicazioni è il
principio di base che si vuole otte-
nere con la progettazione di una
valvola con queste caratteristiche.
• Gamma dimensionale da d 16

mm a d 63 mm, da R3/8” a R2”
• Sistema di giunzione per incol-

laggio, per filettatura e per flan-
giatura

• Resistenza a pressioni di eserci-
zio fino a 16 bar a 20° C; per il
dettaglio vedere pagina seguen-
te

• Sistema brevettato DUAL
BLOCK®: il nuovo sistema di
blocco assicura il serraggio delle
ghiere anche nel caso di condi-
zioni di servizio gravose come,
per esempio, in presenza di vi-
brazioni o dilatazioni termiche.

• Facile smontaggio radiale dal-
l’impianto e conseguente rapida
sostituzione degli O-ring e delle
guarnizioni della sfera senza
l’impiego di alcun attrezzo

• Sistema di tenuta SEAT-STOP,
possibilità di micro-registrazione
con apposita ghiera e sistema di
bloccaggio delle spinte assiali.

• Possibilità di smontaggio delle
tubazioni a valle con la valvola
in posizione di chiusura

• Versione manuale a leverismo
con maniglia ergonomica in
PVC-U con dispositivo di Blocco
opzionale

• Possibilità di installare attuatori
pneumatici e/o elettrici mediante
l’utilizzo di appositi kit di mon-
taggio in PP-GR a foratura stan-
dard ISO 5211  F03-F04-F05-
F07.

• Per maggiori informazioni visita-
re il sito:
www.flowyourmind.it.

FIP has developed a new ball valve
type VK DUAL BLOCK® to intro-
duce an advanced standard of re-
ference in thermoplastic valve de-
sign. VKD is a (true) union lock ball
valve, which stands up to the most
severe industrial application requi-
rements. Absolute
trouble free service is the basic
principle to be achieved with the
true blocked union design.
• Size range from d 16 mm up to

d 63 mm and from R3/8” up to
R2”

• Jointing by solvent welding,
threaded or flanged connections

• Maximum working pressure: 16
bar at 20° C; for full details see
following page

• Patented system DUAL
BLOCK®: the new locking devi-
ce ensures the nuts are held in
position even under severe servi-
ce conditions: i.e. vibration or
thermal expansion

• Easy removal of the valve body
from the system, allowing quick
replacement of O-rings and ball
seats without additional equip-
ment

• SEAT-STOP seat and seal design.
Axial pipe loads block with mi-
cro adjustment of ball seal.

• In the closed position the pipeli-
ne can be disconnected down-
stream from the valve without
leakage

• Hand operated version with er-
gonomic U-PVC hand lever, pro-
vided with locking device on re-
quest

• Possibility to install electric or
pneumatic actuators by means
of GR-PP mounting kits with
standard drilling (ISO 5211 F03-
F04-F05-F07).

• For more information please visit
our website:
www.flowyourmind.it.

FIP a développé un nouveau robi-
net à tournant sphèrique de type
VK DUAL BLOCK® qui a intro-
duit un niveau très haut de réfé-
rence dans la conception des robi-
nets thermoplastiques. VKD est un
robinet à sphère avec double
écrou union avec blocage de sécu-
rité, qui peut satisfaire la plupart
des applications industrielles. Le
principe de base de ce nouveau
robinet a boisseau sphérique est la
garantie de sécurité d’utilisation
pour la clientèle industrielle 
• Gamme dimensionnelle de d 16

mm à d 63 mm, de R3/8” à R2”
• Jonction par collage aussi bien

que par filetage
• Pression de service jusqu’à 16

bar à 20° C; pour les détails voir
page suivante

• Système breveté DUAL
BLOCK®: Nouveau système de
blocage qui assure la conserva-
tion de la position des écrous
union, même en cas de dures
conditions de service: par exem-
ple avec des vibrations ou dila-
tation thermique.

• Démontage radiaI du corps du
robinet qui permet un remplace-
ment rapide des joints O-ring et
des autres garnitures, sans utili-
ser aucun outil

• SEAT-STOP conception de sièges
et points d’étanchéité. Embouts
avec réglage de l’étanchéité de
la bille et système de blocage
des poussées axiales.

• En position fermée, le robinet
permet le démontage de l’instal-
lation en aval par rapport à la
direction du flux

• Manuelle à levier avec poignée
ergonomique en PVC-U, pourvue
d’un dispositif de blocage op-
tionnelle.

• Possibilité d’installer  action-
neurs electriques ou pneumati-
ques grâce à l’application de kit
de montage  en PP-GR (perçage
ISO 5211 F03-F04-F05-F07).

• Pour avoir d’autres informations,
visiter le site:
www.flowyourmind.it.

FIP hat einen neuen Kugelhahn,
die Type VK DUAL BLOCK®, ent-
wickelt. Hiermit beginnt ein
"neues Konzept" bei den thermo-
plastischen Ventilen.
VKD ist ein beidseitig verschraub-
ter Kugelhahn, der den meisten in-
dustriellen Anwendungen gerecht
wird. “Sicherheit und
Zuverlässigkeit“  ist das
Basisprinzip, das es zu erreichen
galt. Es wurde durch die
Konstruktion der arretierten
Verschraubungen erreicht.
• Größen von d 16 mm bis d 63

mm und von R 3/8” bis R 2”
• Mit Klebe- oder

Gewindeanschlüssen
• Der maximale Betriebsdruck be-

trägt 16 bar bei 20° C. Weitere
Einzelheiten auf der folgenden
Seite

• DUAL BLOCK ® patentierte
System: die neue
Sperrvorrichtung hält dann die
Überwurfmuttern unter verschie-
densten Einsatzbedingungen
(Vibrationen oder thermische
Ausdehnung) sicher in Position.

• Der einfache Ausbau der Armatur
aus dem Leitungssystem erlaubt
den schnellen Wechsel von O-
Ringen oder Kugelsitzen ohne zu-
sätzliches Werkzeug

• SEAT-STOP Sitz- und
Dichtungskonzept: die
Kugelabdichtung ist durch eine
Mikro-Justierung frei von
Rohrleitungskräften.

• In geschlossener Stellung des
Kugelhahns kann die drucklose
Seite der Leitung ohne Leckage
gelöst werden

• Manuelle Ausführung mit ergo-
nomischem Handhebel aus
U-PVC, auf Wunsch mit einer
Arretierung ausgestattet.

• Adapterflansch aus GR-PP, für ei-
ne einfache Montage von
Handgetriebe oder elektrischen
oder pneumatischen Antrieben
mit den Anschlussmaßen F03-
F04-F05-F07 nach ISO 5211.

• Für weitere Details schauen Sie
auf unsere Website:
www.flowyourmind.it.

l dati del presente prospetto sono for-
niti in buona fede. La FIP non si assu-
me alcuna responsabilitä su quei dati
non direttamente derivati da norme in-
ternazionali. La FIP si riserva di appor-
tarvi qualsiasi modifica.

The data given in this leaflet are offe-
red in good faith. No liability can be
accepted concerning technical data
that are not directly covered by reco-
gnized international Standards. FIP re-
serves the right to carry out any modi-
fication to the products shown in this
leaflet.

Les données contenues dans cette bro-
chure sont fournies en bonne foi.FIP
n’assume aucune responsabilité pour
les données qui ne dérivent pas direc-
tement des normes internationales. FIP
garde le droit d’apporter toute modifi-
cation aux produits présentés dans cet-
te brochure.

Alle Daten dieser Druckschrift wurden
nach bestem Wissen angegeben, je-
doch besteht keine Verbindlichkeit, so-
fern sie nicht direkt internationalen
Normen entnommen wurden. Die Än-
derung von Maßen oder Ausführungen
bleibt FIP vorbehalten.
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VKD PVC-U

LEGENDA

d diametro nominale
esterno del tubo in
mm

DN diametro nominale
interno in mm

R dimensione nominale
della filettatura in 
pollici

PN pressione nominale in
bar (pressione max di
esercizio a 20°C in 
acqua)

g peso in grammi
U numero dei fori

s spessore tubo in mm
SDR standard dimension

ratio = d/s
PVC-U cloruro di polivinile ri-

gido
EPDM elastomero etilene

propilene
FPM fluoroelastomero

PTFE politetrafluoroetilene

PE polietilene
POM resina poliacetalica

d nominal outside dia-
meter of the pipe in
mm

DN nominal internal dia-
meter in mm

R nominal size of
threads in inches

PN nominal pressure in
bar (max. working
pressure at 20°C -
water)

g weight in grams
U number of holes

s wall thickness, mm
SDR standard dimension

ratio = d/s
U-PVC unplasticized polyvinyl

chloride
EPDM ethylene propylene

rubber
FPM vinylidene fluoride

rubber
PTFE polytetrafluoroethyle-

ne
PE polyethylene
POM Polyoxymethylene

d diamètre extérieur
nominal du tube en
mm

DN diamètre intérieur no-
minal du tube en mm
PN

R dimension nominale
de filetage en pouces

PN pression nominale en
bar (pression de servi-
ce max à 20°C- eau)

g poids en grammes
U nombre de trous

s épaisseur du tube, mm
SDR standard dimension

ratio = d/s
PVC-U polychlorure de vinyle

non plastifié
EPDM élastomère ethylène

propylène
FPM fluorélastomère de

vinylidène
PTFE polytétrafluoroéthylè-

ne
PE polyethylène
POM Résine Polyacetal

d Rohraußendurchmesser
in mm

DN Rohrnennweite in mm

R Gewinde 
(DIN 2999,T1)

PN Nenndruck; höchstzu-
lässiger Betriebsdruck
in bar, bei 20° C
Wasser

g Gewicht in Gramm
U Anzahl der

Schraubenlöcher
s Wandstärke, mm
SDR Standard Dimension

Ratio = d/s
U-PVC Polyvinylchlorid hart

EPDM Ethylenpropylen-
dienelastomer

FPM Fluorelastomer

PTFE Polytetraflourethylen

PE Polyethylen
POM Polyoxymethylen
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VKD PVC-U

Dati 
Tecnici

3

2

4

Technical 
Data

Données 
Techniques

Technische 
Daten

40
32
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16
10
80

20
15

200
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20
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32
25

770

d
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kV100
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1750
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50

3400

bar
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0
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20
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16
14
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d
R
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temperatura di esercizio - working temperature
température de service - Betriebstemperatur

Coppia di manovra alla massima
pressione di esercizio

Max torque at maximum working
pressure

Couple de manœuvre à la pres-
sion maximale de service

Betätigungsmomente bei höchftem
Druck

2 Diagramma delle perdite di carico Pressure loss chart Table de perte de charge Druckverlust-Diagramm

3 Variazione della pressione in fun-
zione della temperatura per acqua
o fluidi non pericolosi nei confronti
dei quali il materiale è classificato
CHIMICAMENTE RESISTENTE. In
altri casi è richiesta un’adeguata
diminuzione della pressione nomi-
nale PN. (25 anni con fattore di si-
curezza).

Pressure/temperature rating for
water and harmless fluids to
which the material is RESISTANT.
In other cases a reduction of the
rated PN is required.
(25 years with safety factor).

Variation de la pression en
fonction de la température pour
l’eau et les fluides non agressifs
pour lequel le matériau est consi-
déré CHIMIQUEMENT RESISTANT.
Pour les outres cas une diminution
du PN est nécessaire.(25 années
avec facteur de sécurité inclus).

Druck/Temperatur-Diagramm für
Wasser und ungefährliche Medien
gegen die das Material
BESTÄNDIG ist.
In allen anderen Fällen ist eine
entsprechende Reduzierung der
Druckstufe erforderlich.
(Unter Berücksichtigung des
Sicherheitsfaktors für 25 Jahre).

4 Coefficiente di flusso kv100* Flow coefficient kv100* Coefficient de débit kv100* kv100 - Wert*

* Per coefficiente di flusso kv100 si
intende la portata Q in litri al minuto
di acqua a 20°C che genera una
perdita di carico Δp= 1 bar per una
determinata apertura della valvola.

* kv100 is the number of litres per mi-
nute of water at a temperature of 20°
C that will flow through a valve with a
one-bar pressure differential at a speci-
fied rate. The kv100 values shown in the
table are calculated with the valve
completely open.

* kv100 est le nombre de litres par mi-
nute d’eau, à une température de 20°
C, qui s’écoule dans une vanne de ré-
gulation avec une pression différentiel-
le de 1 bar, à une vitesse donnée. Les
valeurs kv100 indiquées sur la table
sont évaluées lorsque le robinet est en-
tièrement ouvert.

* Der kv100 - Wert nennt den
Durchsatz in I/min für Wasser bei 20°
C und einem Δp von 1 bar bei völlig
geöffnetem Ventil.
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VKD PVC-U

VKDIV

d

16
20
25
32
40
50
63

DN

10
15
20
25
32
40
50

L

14
16
19
22
26
31
38

Z

75
71
77
84
94

102
123

PN

16
16
16
16
16
16
16

H

103
103
115
128
146
164
199

H1

65
65
70
78
88
93

111

E

54
54
65
73
86
98

122

B

54
54
65

69,5
82,5

89
108

B1

29
29

34,5
39
46
52
62

C

67
67
85
85

108
108
134

C1

40
40
49
49
64
64
76

gr.

215
205
330
438
693
925

1577

Dimensioni Dimensions Dimensions Dimensionen

FIP produce una gamma di valvole
a sfera, i cui attacchi sono in ac-
cordo con le seguenti norme:
Incollaggio: ISO 727, UNI EN
1452, DIN 8063, NF T54-028,
BS 4346/1, ASTM 2467/76a,
accoppiabili con tubi secondo ISO
161/1, UNI EN 1452, DIN 8062,
NF T54-016, BS 3506, BS 3505,
ASTM D 1785/76.
Filettatura: UNI ISO 228/1, DIN
2999, BS 21, ASTM 2464/76, ASA
ANSI B1.20.1
Flangiatura: DIN 2501, ISO 2084,
UNI 7442, DIN 8063, ASA ANSI
B.16.5 150.

FIP a réalisé une gamme complète
de robinets à tournant sphérique
dont les embouts sont conformes
aux normes suivantes:
Encollage: ISO 727, UNI EN
1452, DIN 8063, NF T54-028,
BS 4346/1, ASTM 2467/76a as-
semblés avec des tubes selon ISO
161, UNI EN 1452, DIN 8062,
NF T54-016, BS 3506, BS 3505,
ASTM D 1785/76.
Filetage: UNI 150 228/1, DIN
2999, BS21, ASTM 2464/76, ANSI
B1.20.1
Brides: DIN 2501, ISO 2084, UNI
7442/75, DIN 8063, ASA ANSI
B.16.5 150.

Die Kugelhahnreihe entspricht
mit ihren Anschlußmöglichkeiten
folgenden Normen:
Klebeanschluß: ISO 727, UNI EN
1452, DIN 8063, NF T54-028,
BS 4346/1, ASTM 2467/76a für
Rohre nach ISO 161/1, UNI EN
1452, DIN 8062, NFT54-016,1
BS 3506, BS 3505, ASTM D
1785/76.
Gewindeverbindung: UNI ISO
228/1, DIN 2999, BS 21, ASTM
2464/76, ANSI B1.20.1
Flanschanschluß: DIN 2501,
ISO 2084, UNI 7442/75, DIN
8063, ASA ANSI B.16.5 150.

FIP have produced a complete
range of ball valves whose
couplings comply with the follo-
wing standards:
Solvent welding: ISO 727, UNI EN
1452, DIN 8063, NF T54-028, BS
4346/1, ASTM 2467/76a coupling
to pipes complying with ISO
161/1, UNI EN 1452, DIN 8062,
NF T54-016, BS 3506, BS 3505,
ASTM D 1785/76
Threaded couplings UNI ISO
228/1, DIN 2999, BS 21 ASTM
2464/76, ANSI B1.20.1
Flanged couplings: DIN2501,
ISO 2084, UNI 7442/75, DIN
8063, ASA ANSI
B.16.5 150.

VALVOLA A DUE VIE DUAL BLOCK
con attacchi femmina metrici

ROBINET À 2 VOIS DUAL BLOCK
avec embouts femelles série 
métrique

2-WEGE KUGELHAHN DUAL
BLOCK mit Muffe nach ISO

2-WAY BALL VALVE DUAL BLOCK
with lockable nuts  and with 
metric series plain female ends

VKDDV

d

16
20
25
32
40
50
63

DN

10
15
20
25
32
40
50

L

14
16
19
22
26
31
38

PN

16
16
16
16
16
16
16

H

149
124
144
154
174
194
224

H1

65
65
70
78
88
93

111

E

54
54
65
73
86
98

122

B

54
54
65

69,5
82,5

89
108

B1

29
29

34,5
39
46
52
62

C

67
67
85
85

108
108
134

C1

40
40
49
49
64
64
76

gr.

215
220
340
443
693
945

1607

VALVOLA A DUE VIE DUAL BLOCK
con attacchi maschio, serie metrica

ROBINET À 2 VOIS DUAL BLOCK
avec embouts mâle, série métrique

2-WEGE KUGELHAHN DUAL
BLOCK mit Stutze nach ISO

2-WAY BALL VALVE DUAL BLOCK
with metric series plain male ends
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VKD PVC-U

VKDLV

d

3/8”
1/2”
3/4”

1”
1”1/4
1”1/2

2”

DN

10
15
20
25
32
40
50

L

14,5
16,5

19
22,5

26
30
36

Z

74
70
77
83
94

104
127

PN

16
16
16
16
16
16
16

H

103
103
115
128
146
164
199

H1

65
65
70
78
88
93

111

E

54
54
65
73
86
98

122

B

54
54
65

69,5
82,5

89
108

B1

29
29

34,5
39
46
52
62

C

67
67
85
85

108
108
134

C1

40
40
49
49
64
64
76

gr.

210
205
335
433
703
925

1647

VALVOLA A DUE VIE DUAL BLOCK
con attacchi femmina BS.

ROBINET À 2 VOIS DUAL BLOCK
avec embouts femelles série BS.

2-WEGE KUGELHAHN DUAL
BLOCK mit Muffe nach BS.

2-WAY BALL VALVE DUAL BLOCK
with BS series plain female ends.

VKDAV

d

3/8”
1/2”
3/4”

1”
1”1/4
1”1/2

2”

DN

10
15
20
25
32
40
50

L

19,5
22,5
25,5
28,7

32
35

38,2

Z

78
72
78

84,6
98

102
122,6

PN

16
16
16
16
16
16
16

H

117
117
129
142
162
172
199

H1

65
65
70
78
88
93

111

E

54
54
65
73
86
98

122

B

54
54
65

69,5
82,5

89
108

B1

29
29

34,5
39
46
52
62

C

67
67
85
85

108
108
134

C1

40
40
49
49
64
64
76

gr.

230
215
345
448
718
975

1712

VALVOLA A DUE VIE DUAL BLOCK
con attacchi femmina, serie ASTM

ROBINET À 2 VOIS DUAL BLOCK
avec embouts femelles, série ASTM

2-WEGE KUGELHAHN DUAL
BLOCK mit Muffe Nach ASTM

2-WAY BALL VALVE DUAL BLOCK
with ASTM series plain female
ends

VKDFV

R

3/8”
1/2”
3/4”

1”
1”1/4
1”1/2

2”

DN

10
15
20
25
32
40
50

L

11,4
15

16,3
19,1
21,4
21,4
25,7

Z

80,2
80

83,4
95,8

110,2
113,2
134,6

PN

16
16
16
16
16
16
16

H

103
110
116
134
153
156
186

H1

65
65
70
78
88
93

111

E

54
54
65
73
86
98

122

B

54
54
65

69,5
82,5

89
108

B1

29
29

34,5
39
46
52
62

C

67
67
85
85

108
108
134

C1

40
40
49
49
64
64
76

gr.

215
210
335
448
678
955

1667

VALVOLA A DUE VIE DUAL BLOCK
con attacchi femmina filettatura ci-
lindrica gas

ROBINET À 2 VOIS DUAL BLOCK
avec embouts femelles taraudé BS

2-WEGE KUGELHAHN DUAL
BLOCK mit Gewindemuffen nach BS

2-WAY BALL VALVE DUAL BLOCK
with BS parallel threaded female
ends
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VKD PVC-U

VKDFV/NPT

R

3/8”
1/2”
3/4”

1”
1”1/4
1”1/2

2”

DN

10
15
20
25
32
40
50

L

13,7
17,8

18
22,6
25,1
24,7
29,6

Z

75,6
75,4

81
89,8

102,8
106,6
126,8

PN

16
16
16
16
16
16
16

H

103
111
117
135
153
156
186

H1

65
65
70
78
88
93

111

E

54
54
65
73
86
98

122

B

54
54
65

69,5
82,5

89
108

B1

29
29

34,5
39
46
52
62

C

67
67
85
85

108
108
134

C1

40
40
49
49
64
64
76

gr.

215
210
335
448
678
955

1667

VALVOLA A DUE VIE DUAL BLOCK
con attacchi femmina filettatura 
cilindrica NPT

ROBINET À 2 VOIS DUAL BLOCK
avec embouts femelles taraudé
NPT

2-WEGE KUGELHAHN DUAL
BLOCK mit Gewindemuffen nach
NPT

2-WAY BALL VALVE DUAL BLOCK
with NPT parallel threaded female
ends

VKDGV

R

1/2”
3/4”

1”
1”1/4
1”1/2

2”

DN

15
20
25
32
40
50

Z

16
19
22
25
26
31

L

71
77
84
96

112
137

PN

16
16
16
16
16
16

H

103
115
128
146
164
199

H1

65
70
78
88
93

111

E

54
65
73
86
98

122

B

54
65

69,5
82,5

89
108

B1

29
34,5

39
46
52
62

C

67
85
85

108
108
134

C1

40
49
49
64
64
76

gr.

210
330
438
678
975

1627

VALVOLA A DUE VIE DUAL BLOCK
con attacchi femmina filettatura
JIS

ROBINET À 2 VOIS DUAL BLOCK
avec embouts femelles taraudé JIS

2-WEGE KUGELHAHN DUAL
BLOCK mit Gewindemuffen nach
JIS

2-WAY BALL VALVE DUAL BLOCK
with JIS threaded female ends

VKDJV

d

1/2”
3/4”

1”
1”1/4
1”1/2

2”

DN

15
20
25
32
40
50

L

30
35
40
44
55
63

Z

71
77
84
94

102
122

PN

16
16
16
16
16
16

H

131
147
164
182
212
248

H1

65
70
78
88
93

111

E

54
65
73
86
98

122

B

54
65

69,5
82,5

89
108

B1

29
34,5

39
46
52
62

C

67
85
85

108
108
134

C1

40
49
49
64
64
76

gr.

225
335
448
728

1015
1727

VALVOLA A DUE VIE DUAL BLOCK
con attacchi femmina JIS

ROBINET À 2 VOIS DUAL BLOCK
avec embouts femelles série JIS

2-WEGE KUGELHAHN DUAL
BLOCK mit Muffe nach JIS

2-WAY BALL VALVE DUAL BLOCK
with JIS series plain female ends

ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 2202 of 2338



9

VKD PVC-U

VKDOV  ISO-DIN

d

20
25
32
40
50
63

DN

15
20
25
32
40
50

PN

16
16
16
16
16
16

H

130
150
160
180
200
230

H1

65
70
78
88
93

111

B

54
65

69,5
82,5

89
108

B1

29
34,5

39
46
52
62

C

67
85
85

108
108
134

C1

40
49
49
64
64
76

F

65
75
85

100
110
134

f

14
14
14
18
18
18

U

4
4
4
4
4
4

gr.

375
590
713

1108
1485
2347

SIZE

1/2”
3/4”

1”
1”1/4
1”1/2

2”

DN

15
20
25
32
40
50

PN

16
16
16
16
16
16

H

-
-
-
-
-
-

H1

65
70
78
88
93

111

B

54
65

69,5
82,5

89
108

B1

29
34,5

39
46
52
62

C

67
85
85

108
108
134

C1

40
49
49
64
64
76

F

60,3
69,9
79,4
88,9
98,4

120,7

f

15,9
15,9
15,9
15,9
15,9
19,1

U

4
4
4
4
4
4

gr.

460
632
853

1313
1669
2577

VALVOLA A 2 VIE DUAL BLOCK
con flange libere foratura UNI
2223 PN10/16, DIN 2501.
Scartamento secondo EN 558-1

ROBINET À 2 VOIS DUAL BLOCK
avec brides libres DIN 8063, DIN
2501.
Longueur hors-tout EN 558-1

2-WEGE KUGELHAHN DUAL
BLOCK mit Flanschen, Nach DIN
8063 Teil 4, DIN 2501, Baulange
nach DIN 3441 Teil 2.
Baulänge nach EN 558-1

2-WAY BALL VALVE DUAL BLOCK
with DIN 8063, DIN 2501 backing
rings.
Face to face according EN 558-1

VKDOV  ANSI

VALVOLA A 2 VIE DUAL BLOCK
con flange libere foratura  ANSI
150 #RF

ROBINET À 2 VOIS DUAL BLOCK
avec brides libres ANSI 150 #RF.

2-WEGE KUGELHAHN DUAL
BLOCK mit Flanschen, Nach ANSI
150 #RF.

2-WAY BALL VALVE DUAL BLOCK
with ANSI 150 #RF  backing rings.
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VKD PVC-U

CVDE (VKDBEV)

d

20
25
32
40
50
63

DN

15
20
25
32
40
50

L

55
70
74
78
84
91

H

175
210
226
243
261
293

CONNETTORI IN PE  codolo lungo,
per giunzioni con manicotti elettri-
ci o testa a testa SDR 11 PN16

EMBOUTS MALES EN PE pour
soudure par électrofusion ou
bout-à-bout SDR 11 PN16

ANSCHLUßTEILE MIT LANGEM
STUTZEN AUS PE  zur
Heizwendelmuffen- oder
Heizelementstumpf- Schweißung
SDR 11 PN16

END CONNECTOR IN PE long 
spigot, for electro fusion or butt
weld SDR 11 PN16

PMKD

d

16
20
25
32
40
50
63

DN

10
15
20
25
32
40
50

A

30
30
30
30
40
40
40

B

86
86
86
86

122
122
122

C

20
20
20
20
30
30
30

C1

46
46
46
46
72
72
72

C2

67,5
67,5
67,5
67,5
102
102
102

F

6,5
6,5
6,5
6,5
6,5
6,5
6,5

f

5,3
5,3
5,3
5,3
6,3
6,3
6,3

f1

5,5
5,5
5,5
5,5
6,5
6,5
6,5

S

5
5
5
5
6
6
6

Piastrina di montaggio a muro Platine de montage BefestigungsplatteMounting  plate

PSKD

d

16
20
25
32
40
50
63

DN

10
15
20
25
32
40
50

A

32
32
32
32
40
40
40

A1

25
25
25
25
32
32
32

A2

32
32
40
40
50
50
59

E

54
54
65
73
86
98

122

B

70
70
89

93,5
110
116
122

B1

29
29

34,5
39
46
52
62

B min

139,5
139,5
164,5

169
200
206
225

Prolunga stelo Extension pour la tige HebelverlängerungStem extension 

Accessori Accessories Accessoires Zubehör
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VKD PVC-U

PowerQuick CP

d

16
20
25
32
40
50
63

DN

10
15
20
25
32
40
50

B2

58
58

73,5
74
97

104
114

Q

11
11
11
11
14
14
14

T

12
12
12
12
16
16
16

p x j

F03 x 5,5
F03 x 5,5

*F03 x 5,5
*F03 x 5,5
F05 x 6,5
F05 x 6,5
F05 x 6,5

P x J

F04 x 5,5
F04 x 5,5
F05 x 6,5
F05 x 6,5
F07 x 8,5
F07 x 8,5
F07 x 8,5

Modulo di attuazione per valvole
Pneumatiche

Module de montage pour action-
neur pneumatique

Pneumatische Antriebe
Montagesatzl

Actuation module for pneumatic
valves

La valvola può essere fornita, a ri-
chiesta, completa di servocomandi.
Esiste comunque la possibilità
di applicare attuatori pneumatici
e/o elettrici standard e riduttori a
volantino per  operazioni gravose,
tramite un modulo in PP-GR
riproducente la dima di foratura
prevista dalla norma ISO 5211.

Sur demande, la vanne peut être
fournie avec des servomoteurs. Il
est possible de monter des action-
neurs pneumatiques et/ou électri-
ques et des réducteurs à volant
pour alléger la manœuvre, moyen-
nant une module en PP-GR perçée
à la norme ISO 5211.

Auf Anfrage können die
Armaturen komplett mit
Antrieben geliefert werden. Der
Aufbau von standardisierten
Schneckenradgetrieben, Elektro
- oder Pneumatik-Antrieben
erfolgt über einen GR - PP -
Modul, der nach ISO 5211.

The valve can be supplied with
actuators on request. Capability
of using standard pneumatic or
electric actuator, or reduction
gears, utilising a small GR-PP
module, drilled according to ISO
5211.

*F04 x 5,5 on request

PowerQuick CE

d

16
20
25
32
40
50
63

DN

10
15
20
25
32
40
50

B2

58
58

73,5
74
97

104
114

Q

14
14
14
14
14
14
14

T

16
16
16
16
16
16
16

p x j

F03 x 5,5
F03 x 5,5

*F03 x 5,5
*F03 x 5,5
F05 x 6,5
F05 x 6,5
F05 x 6,5

P x J

F04 x 5,5
F04 x 5,5
F05 x 6,5
F05 x 6,5
F07 x 8,5
F07 x 8,5
F07 x 8,5

Modulo di attuazione per valvole
elettriche

Module de montage pour 
actionneur électrique

Elektrische Antriebe
Montagesatz

Actuation module for electric 
valves

*F04 x 5,5 on request
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VKD PVC-U

SHKD

Kit blocco maniglia 0°-90°
lucchettabile

Kit de blocage pour la poigné 
prédisposé pour le cadenassage

Arretierung des Handgriffes,
abschließbar

Handle block kit 0°- 90° with
padlock installation predisposal

MSKD

MSKD è un box di finecorsa elet-
tromeccanici o Induttivi, per se-
gnalare a distanza la posizione
della valvola (aperto-chiuso).
L’installazione sulla valvola ma-
nuale è possibile attraverso l’utiliz-
zo del modulo di attuazione
PowerQuick.
Il montaggio del box può
essere effettuato sulla valvola an-
che se già installata sull’impianto.
Per maggiori informazioni chiedere
al servizio tecnico.

Le MSKD  est un boiter fin de
course de contacts électromécani-
ques ou  inductifs, pour signaler
sur un panneau de contrôle la po-
sition (ouverte ou fermée) de la
vanne.
L’installation est possible sur la
vanne manuelle parmi le module
de montage PowerQuick.
Le kit peut être facilement monté
sur la vanne VKD déjà installée.
Pour toute information complé-
mentaire, veuillez contacter notre
Service Technique.

Der MSKD ist ein Schalterbox mit
mechanischen oder induktiven
Schaltern, dieses Zubehör dient zur
elektr. Fernanzeige der offen bzw.
geschlossen Position. Die
PowerQuick Modul erlaubt die
schnelle Installation auf dem
Handarmatur.
Der Anbausatz kann
sehr einfach auf einer bereits
Installierten VKD montiert werden.
Für weitergehende technische
Fragen wenden Sie sich bitte
an unseren Service

The MSKD is a limit switch-box
with mechanical or proximity swit-
ches.
This accessory is used to signal to
a control panel the position of the
valve (open-close).
The installation on the manual
valve is possible through the
PowerQuick actuation module
The box can be easily mounted on
VKD valve already installed.
For further details please contact
the technical service.

d

16
20
25
32
40
50
63

DN

10
15
20
25
32
40
50

A

58
58

73,5
74

122
129
139

A1

85
85

100,5
101
124
131
141

B

132,5
132,5

148
148,5
171,5
178,5
188,5

B1

29
29

34,5
39
46
52
62

C

90
90
90
90
90
90
90

C1

134
134
134
134
167
167
167
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VKD PVC-U

Staffaggio e 
supportazione

Valve bracketing
and supporting

Fixation et 
supportage

Kugelhahn-
Halterung und
Befestigung

Tutte le valvole, sia manuali che
motorizzate, necessitano in molte
applicazioni di essere supportate
mediante staffe o supporti al fine
di proteggere tratti di tubazione
ad esse collegati dall’azione di
carichi concentrati.
Questi supporti devono essere
in grado di resistere sia al peso
proprio della valvola, sia alle solle-
citazioni generate dalla valvola
stessa durante le fasi di apertura
e chiusura.
La serie di valvole VKD è dotata di
supporti integrati che permettono
un ancoraggio diretto sul corpo
valvola senza bisogno di ulteriori
componenti.
Si ricorda che, vincolando la
valvola, essa viene ad agire come
punto fisso di ancoraggio, per
cui viene ad essere sottoposta ai
carichi terminali delle tubazioni.
Specialmente ove siano previsti
ripetuti cicli termici, occorrerà pre-
vedere di scaricare la dilatazione
termica su altre parti dell’impianto
in modo da evitare pericolosi
sovraccarichi sui componenti della
valvola.
Per le installazioni a muro o a
pannello è possibile utilizzare la
apposita piastrina di fissaggio
PMKD, fornita come accessorio,
che va fissata precedentemente
alla valvola.
La piastrina PMKD serve anche
per allineare la valvola VKD con i
fermatubi FIP tipo ZIKM (Fig. 1) e
per allineare valvole di misure di-
verse.

Tous les robinets, manuels ou mo-
torisés doivent être maintenus et
peuvent constituer des points fixes.
Les efforts de charge supplémentai-
re ne sont ainsi pas supportés par
la tuyauterie.
Ces supports doivent être en mesu-
re de résister aussi bien au poids
propre du robinet qu’aux sollicita-
tions engendrées par le robinet lui-
même durant les phases d’ouvertu-
re ou de fermeture. Toutes les van-
nes VKD sont équipées d’un systè-
me de fixation intégré sur le corps
de la vanne qui peut être fixé à la
structure portante avec des vis et
des écrous standards.
Il faut noter qu’avec l’utilisation de
ces supports, le robinet agit comme
point fixe d’ancrage, raison pour la-
quelle il peut être soumis aux char-
ges terminales des tubes.
Particulièrement lorsque que l’on se
trouve en présence de cycles ther-
miques répétés, il faut prévoir de
décharger la dilatation thermique
sur d’autres parties de l’installation,
de façon à éviter de dangereuses
surcharges sur les composants du
robinet.
Pour les installations à mur ou à
panneau  il est possible employer
les appositif piastres de fixage
PMKD (fournies comme accessoires)
qui doivent être fixées d’abord à la
vanne.
La platine PMKD permet aussi d’ali-
gner la vanne VKD avec les support
des tubes ZIKM (fig.1) ainsi que
d’aligner des vannes de dimensions
différentes.

Die Montage des Kugelhahns
muss eine sichere Einbindung in
das Rohrleitungssystem gewährlei-
sten.
Die Befestigung des Kugelhahns
muss das Eigengewicht der
Armatur, sowie aus dem Betrieb
heraus resultierende Spannungen
sicher übertragen können. Aus
diesem Grunde wurde eine kom-
plette neue, schnell und sicher
montierbare integrierte
Befestigungskonzeption entwic-
kelt.
Die am Kugelhahn integrierte
neuartige Befestigungsplatte,
kann mittels Standardschrauben
und Muttern an der
Unterkonstruktion befestigt wer-
den.
Für die Wandinstallation kann die
PMKD Montageplatte (17,18,19),
die als Zubehör verfügbar ist, ver-
wendet werden. Die Platte ist vor
der Befestigung an der Wand, am
Boden der Halterung anzubringen.
PMKD Platte erlaubt die VKD
Kugelhahn Fluchtung mit den FIP
Rohrklemmen ZIKM (Fig.1). PMKD
Platte erlaubt auch verschiedene
Maße Kugelhähnen Fluchtung.

In some applications manual or
actuated valves must be suppor-
ted by simple hangers or anchors.
Supports must be capable of with-
standing weight loads as well as
the stresses transmitted through
the valve body during service ope-
rations.
All VKD valves are therefore provi-
ded with an integrated support on
the valve body for a simple and
quick anchoring.
Caution must be taken when
using these support systems be-
cause the ball valve acts as a pipe
anchor and all thermal end loads
developed by adjacent pipes could
damage the valve components un-
der condition of large variation in
operating temperature. Systems
should be designed to accommo-
date pipes expansion and contrac-
tion.
For wall installation it’s possible to
use the dedicate PMKD mounting
plate available as an accessory.
The plate has to be fastened to
the bottom valve bracket before
the wall fixation.
The PMKD plate  allows the
alignment with FIP ZIKM pipe
clips (Fig.1) and permit the axial
alignment different sizes VKD val-
ves.

d

16
20
25
32
40
50
63

DN

10
15
20
25
32
40
50

B

31,5
31,5

40
40
50
50
60

H

27
27
30
30
35
35
40

L

20
20
20
20
30
30
30

*J

M4 x 6
M4 x 6
M4 x 6
M4 x 6

M6 x 10
M6 x 10
M6 x 10

Fig. 1

* Con boccole di staffaggio * With Bracketing bushes * Avec Ecrous d’ancrage * Mit Gewindebuchsen
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VKD PVC-U

Installazione 
sull’impianto

Connection to the
system

Montage sur 
l’installation

Einbau in eine
Leitung

Prima di procedere all’installazio-
ne seguire attentamente le istru-
zioni di montaggio:
1) Verificare che le tubazioni a cui

deve essere collegata la valvola
siano allineate in modo da evi-
tare sforzi meccanici sulle con-
nessioni filettate della stessa.

2) Svitare le ghiere (13) e inserirle
sui tratti di tubo.

3) Procedere all’incollaggio o sal-
datura o avvitamento dei mani-
cotti (12) sui tratti di tubo.

4) Applicare sul corpo valvola
come indicato in figura 2 il
sistema di blocco ghiere
DUAL BLOCK ® (16) fornito
nella confezione.
DUAL BLOCK ® è il nuovo
sistema brevettato svilup-
pato da FIP che dà la pos-
sibilità di bloccare, in una
posizione prefissata le
ghiere delle valvole a sfera
a smontaggio radiale.
Il sistema di blocco assicu-
ra il serraggio delle ghiere
anche nel caso di condizio-
ni di servizio gravose co-
me, per esempio, in pre-
senza di vibrazioni o dila-
tazioni termiche.

Avant d’effectuer le montage sur
l’installation nous vous prions de
suivre les instructions suivantes.
1) Vérifier l’alignement des tubes

pour ne pas charger sur la van-
ne des efforts mécaniques et
endommager les raccordements
taraudés.

2) Dévissez les écrous-unions (13)
et insérez-les sur les tubes.

3) Procédez au collage/fusion ou
vissez les collets (12) de raccor-
dement sur les tubes.

4) Installez sur la vanne le com-
posant de blocage  (16) qui
vous trouvez dans l’emballa-
ge (Fig. 2).
DUAL BLOCK® est le nou-
veau système breveté dé-
veloppé par FIP, qui offre la
possibilité de bloquer, dans
une position préfixée, les
écrous union des robinets à
tournant sphérique.
Le système de blocage as-
sure aussi la conservation
de la position des écrous
union, même en cas de du-
res conditions de service:
par exemple avec des vi-
brations ou dilatation ther-
mique.

Den Anweisungen sollte unbedingt
gefolgt werden:
1) Prüfen Sie die mit dem Ventil zu

verbindenden Rohre, ob sie in
einer Linie sind, um mechani-
sche Spannungen auf die
Verschraubung zu vermeiden.

2) Schrauben Sie die Überwurf-
muttern (13) ab und schieben
Sie sie auf die Rohre.

3) Kleben, schweißen oder schrauben
Sie die Anschlußteile (12) des
Ventiles an die Rohrenden. Für die
korrekte Montage sehen Sie auch
in die „Montageanweisung“.

4) Installieren Sie die zugehö-
rige Sperrvorrichtung der
Überwurfmutter DUAL
BLOCK ® (16), am
Ventilgehäuse, wie in der
Abbildung gezeigt (Fig.2).
DUAL BLOCK ® ist das
neue patentierte System
von FIP, das es ermöglicht
die  Überwurfmuttern des
vollverschraubten
Kugelhahnes in einer fest-
gelegten Stellung zu arre-
tieren. Die Sperrvorrichtung
hält dann die Überwurf-
muttern unter verschieden-
sten Einsatzbedingungen
(Vibrationen oder thermi-
sche Ausdehnung) sicher in
Position.

Before proceeding with installa-
tion please carefully follow these
instructions:
1) Check the pipes to be connec-

ted to the valve are axially ali-
gned in order to avoid mecha-
nical stress on the threaded
union joints

2) Unscrew the union nuts (13)
and slide them onto the pipe.

3) Solvent/heat weld or screw the
valve end connectors (12) onto
the pipe ends.

4) Install the dedicate lock
nut device DUAL BLOCK®
(16), supplied in the box,
on the valve body as
shown in picture Fig.2
DUAL BLOCK ® is the new
patented system develo-
ped by FIP that gives the
possibility to lock the
union nuts of true union
ball valves in a preset posi-
tion.
The locking device then en-
sures the nuts are held in
position even under severe
service conditions: i.e. vi-
bration or thermal expan-
sion.

5) Posizionare la valvola fra i ma-
nicotti e serrare completamente
le ghiere a mano in senso ora-
rio (Figura 3), senza utilizzare
chiavi o altri utensili che possa-
no danneggiare la superficie
delle ghiere. Per sbloccare le
ghiere basta agire con un dito
sull’apposita leva di sblocco
premendola assialmente per al-
lontanare il blocco dalla ghiera,
e poi svitare in senso anti-ora-
rio la stessa.

6) Se richiesto supportare la tuba-
zione per mezzo dei fermatubi
FIP o per mezzo del supporto
integrato nella valvola (vedi il
paragrafo “staffaggio e suppor-
tazione”).

5) lnsérez le robinet entre les deux
collets et serrez bien les écrous
dans le sens horaire (Fig.3) en
utilisant les mains pour ne pas
endommager la surface des
écrous union. Ainsi les écrous
union sont bloquées; pour les
débloquer il faut tout simple-
ment appuyer un doigt sur le
petit levier et lui déplacer du fi-
letage de l’écrous union.

6) lorsqu’il soit nécessaire suppor-
ter la vanne par mis des pipe
clips FIP ou bien  du support in-
tégré dans la vanne même, on
recommande de voir la partie
“fixation et supporte”.

5) Bringen Sie das Ventil zwischen
die beiden Anschlußteile und
ziehen Sie die Überwurfmuttern
von Hand an. Benutzen Sie kei-
ne Schlüssel oder Werkzeuge,
die die Oberfläche der Über-
wurfmuttern beschädigen kön-
nen (Abb. Fig.3). Jetzt sind die
Überwurfmuttern arretiert. Zum
Freigeben muß der Hebel in
axialer Richtung von den
Zähnen weg gedrückt werden.
Schrauben Sie die Überwurf-
muttern entgegen dem
Uhrzeigersinn los.

6) Wenn nötig befestigen Sie die
Rohrleitung mit FIP
Rohrhalterungen oder benutzen
Sie die am Ventilboden inte-
grierte Unterstützung (siehe
auch den Abschnitt „Halterung
und Unterstützung“).

5) Position the valve between the
two end-connectors and tigh-
ten the union nuts by hand
(pictures Fig.3); do not use keys
or other tools which may da-
mage the nut surface.
Now the nuts are locked (to
un-lock them, press the proper
lever in axial direction away
from nut teeth, unscrew the
nut counter-clock-wise).

6) If necessary hold the pipeline
by FIP pipe clips or using the
valve body integrated support.
(see the “valve bracketing and
supporting” section).

Fig. 2
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VKD PVC-U

Fig. 4

Fig. 3

La valvola VKD può essere dotata
di blocco maniglia in apertura e
chiusura fornito separatamente.
Quando il blocco (14,15) è instal-
lato, occorre sollevare la leva (15)
ed effettuare la rotazione della
maniglia come in figura 4.
É possibile inoltre l’installazione di
un lucchetto sulla maniglia per
salvaguardare l’impianto da ma-
nomissioni.

La vanne VKD peut être équipée
avec un dispositif (vendu séparé-
ment) pour bloquer la  poigné en
ouvrant et serrant.
Lorsque le block (14,15) est monté
il faut soulever le levier et effectuer
la rotation de la poigné comme in-
diqué dans la Fig.4.
Il est aussi possible d’installer un
cadenas sur la poignée afin de ga-
rantir une sûreté supérieure.

Das Ventil VKD kann mit einer
Arretierung des Handgriffes au-
sgerüstet werden (Lieferung sepa-
rat). Wenn die Griffarretierung
(14, 15) installiert ist, muss die
Arretierung erst ausgerastet wer-
den, danach kann der Griff ge-
dreht werden (Abbildung Fig.4).
Es ist ebenfalls möglich ein
Vorhängeschloss zur Sicherung
anzubringen.

The valve can be equipped with
the handle block device (supplied
separately).
When the handle block (14,15) is
installed, to operate the valve is
necessary to lift the block (15) and
to turn the handle (Fig.4).
Installation of a pad lock is possi-
ble for "look out“ requiring appli-
cations.

• In caso di utilizzo di liquidi vola-
tili come per esempio Idrogeno
Perossido (H2O2) o Ipoclorito di
Sodio (NaClO) si consiglia per ra-
gioni di sicurezza di contattare il
servizio tecnico. Tali liquidi, vapo-
rizzando, potrebbero creare peri-
colose sovrapressioni nella zona
tra cassa e sfera.

• Pour raisons de sûreté nous vous
prions de contacter le service tech-
nique en cas de fluides volatiles
comme hydrogène peroxyde
(H2O2) et Sodium Hypoclorite
(NaClO). Les liquides peuvent vapo-
riser avec une dangereuse augmen-
tation de la pression entre la sphère
et le corps.

• Für Sicherheitsfragen, wenden
Sie sich bitte an den technischen
Verkauf, besonders wenn Sie
flüchtige Medien wie
Wasserstoffperoxyd (H2O2) oder
Natrium Hypochlorit (NaCIO) ver-
wenden: die Medien können mit
einer gefährlichen Druckerhöhung
im Totemraum zwischen der Kugel
und dem Gehäuse verdampfen.

• For safety reasons please con-
tact the technical service when
using volatile liquids such as
hydrogen peroxide (H2O2) and
Sodium Hypoclorite (NaClO).
These liquids may vaporize with
a dangerous pressure increase
in the dead space between the
ball and the body.
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VKD PVC-U

Smontaggio Disassembly Démontage Demontage

1) Isolare la valvola dalla linea (to-
gliere la pressione e  svuotare
la tubazione)

2) Sbloccare le ghiere pre-
mendo sulla leva del DUAL
BLOCK ® (16) in direzione
assiale allontanandola
dalla ghiera (Fig. 5) Vedi
punto 5 “Installazione
sull’Impianto”.
É comunque possibile ri-
muovere completamente il
dispositivo di blocco  dal
corpo valvola.

3) Svitare completamente le ghie-
re (13) e sfilare lateralmente la
valvola.

4) Prima di smontare la valvola
occorre drenare eventuali resi-
dui di liquido riamasti all’inter-
no aprendo a 45° la valvola in
posizione verticale.

5) Dopo aver portato la valvola in
posizione di chiusura, estrarre
dalla maniglia (2) l'apposito in-
serto (1) ed introdurre le due
sporgenze nelle corrispondenti
aperture dell'anello di fermo
(11), estraendolo con una rota-
zione antioraria (Fig. 6).

6) Tirare la maniglia (2) verso l'al-
to per estrarla dall'asta coman-
do (4).

7) Premere sulla sfera da lato op-
posto alle scritte “REGOLARE -
ADJUST”, avendo cura di non
rigarla, fino a che non si ottie-
ne la fuoriuscita del supporto
guarnizione (11), quindi estrar-
re la sfera (6)

8) Premere sull'asta comando (4)
verso l'interno fino ad estrarla
dalla cassa.

9) Ovviamente tutti gli O-ring (3,
8, 9, 10) e i seggi in PTFE (5)
vanno estratti dalle loro sedi,
come da esploso.

1) lsoler la vanne de la ligne du
flux: (enlever la pression et vi-
der les tubes)

2) Débloquer les écrous union
appuyant sur le levier du
DUAL BLOCK ® (16) dans la
direction de l’axe tout en
éloignant de l’écrou (Fig.5).
Voir point 5“montage sur
l’installation. Il est aussi
possible enlever du tout le
dispositif de blocage.

3) Dévissez complètement les
écrous (13) et enlevez latérale-
ment le corps.

4) Avant de démonter la vanne il
faut la tenir en position vertica-
le en ouvrant-la a 45° degrés
pour drainer tous fluides.

5) Après avoir mis le robinet en
position de fermeture, enlevez
de la poignée (2) l'outil (1) et
introduisez les deux saillies
dans les ouvertures correspon-
dantes de la bague de fermetu-
re (11), en l’ex-trayant par une
rotation anti-horaire (Fig. 6).

6) Tirez la poignée (2) vers le haut
pour l’extraire de la tige de ma-
nœuvre (4).

7) Exercez une pression sur la
sphère de la part opposée à la
signature “REGOLARE-AD-
JUST”, (en ayant soin de ne pas
abîmer la surface d’étanchéité),
jusqu’à ce que le support de la
garniture (11) sorte, extrayez la
sphère (16)

8) Exercez une pression sur la tige
de manœuvre (4) vers l’inté-
rieur pour la faire sortir.

9) Tous les O-rings (3, 8, 9, 10) et
les garnitures de la sphère de
PTFE (5) doivent naturellement
être enlevés de leurs loge-
ments.

1) Die Leitung ist an geeigneter
Stelle Drucklos zu machen und
zu entleeren.

2) Entsperren Sie die Über-
wurfmuttern durch Druck
auf den DUAL BLOCK ®
(16) . (Abb. Fig.5).
Es ist auch möglich die
Sperrvorrichtung aus dem
Kugelhahn Gehäuse kom-
plett abzuziehen.

3) Nach dem Lösen beider Über-
wurfmuttern (13) kann der
Kugelhahn aus der Leitung ent-
fernt werden.

4) Vor der Demontage des Ventiles
halten Sie es senkrecht und öff-
nen Sie es 45°, um verbliebene
Flüssigkeit ablaufen zu lassen.

5) Nachdem die Kugel in die
geschlossene Stellung gebracht
wurde, ist der Schlüssel-Einsatz
(1) aus dem Handgriff (2) zu
nehmen und zum Herausdrehen
des Gewinderinges (11) zu be-
nutzen (Abb. Fig. 6).

6) Der Handgriff (2) ist von der
Spindel (4) abzuziehen. Falls
nötig, ist das Oberteil der
Halterung (14) ab zu nehmen.

7) Drücken Sie die Kugel zu der
Seite mit der „REGOLARE-AD-
JUST” Markierung, achten Sie
darauf die Kugel nicht zu zer-
kratzen, bis der Dichtungsträger
(11) erscheint. Entfernen Sie die
Kugel (6).

8) Die Demontage der Spindel (4)
erfolgt durch hinein drücken in
das Gehäuse.

9) Alle O-Ringe (3, 8, 9, 10) und
PTFE Kugelsitze (5) werden, wie
in der Explosionszeichnung dar-
gestellt, aus ihren Nuten ent-
fernt.

1) Isolate the valve from the line
(release the pressure and
empty the pipeline).

2) Unlock the union nuts pres-
sing in the lever on the
DUAL BLOCK ® (16) (Fig.5).
See point 5 of “Connection
to the system”.
It is also possible to remo-
ve completely from the
body the block device.

3) Unscrew both union nuts (13)
and drop the valve body out of
the line.

4) Before disassembling hold the
valve in a vertical position and
open it 45° to drain any possi-
ble liquid left.

5) After closing the valve, remove
the special insert (1) from the
handle (2) and push the two
projecting ends into the corre-
sponding recesses on the ball
seat stop ring (11). Rotate the
stop ring counter-clockwise
(Fig. 6).

6) Pull the handle (2) upwards to
remove it from the valve stem
(4)

7) Push the ball from the opposite
side to the “REGOLARE-AD-
JUST” marking, taking care not
to score it, until the seat sup-
port (11) drops out. Then remo-
ve the ball (6).

8) Press the stem (4) to drop
through into the valve body.

9) All the O-rings (3, 8, 9, 10) and
PTFE seats (5) must be remo-
ved from their grooves, as
shown in the exploded view.

Fig. 5
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VKD PVC-U

Montaggio Assembly Montage Montage

1) Tutti gli O-ring (3, 8, 9, 10) van-
no inseriti nelle loro sedi, come
da esploso.

2) Inserire l’asta comando (4) dal-
l'interno della cassa (7).

3) Inserire le guarnizioni in PTFE
(5) nella sedi della cassa (7) e
del supporto (11).

4) Inserire la sfera (6).
5) Inserire nella cassa il supporto

solidale all'anello di fermo (11)
e avvitare in senso orario ser-
vendosi dell'apposito inserto
(1) fino a battuta.

6) La maniglia (2) con l'inserto (1)
va posizionata sull'asta coman-
do (4).

7) Inserire i manicotti (12) e serra-
re le ghiere (13) avendo cura
che gli O-ring di tenuta di testa
(10) non fuoriescano dalle sedi.

1) Tous les O-rings doivent natu-
rellement être insérés dans leur
logement.

2) Insérer les coussinet (19) sur les
tiges de manœuvre (20-21) et
insérer les tiges dans le corps
en passant par l’intérieur.

3) Insérer la garniture en PTFE (5)
dans la siège du corps (7) et
dans la siège du support(16).

4) Insérer la sphère (6)
5) Insérer dans le corps le support

(16) avec la bague d’arrêt (17)
en utilisant l’outil approprié jus-
qu’à la butée.

6) Positionner la poignée (2) avec
la bague (1) sur la tige (4)

7) Insérer les collets (12) et les
écrous (13) en ayant soin que
les joints des collets (10) ne
sortent pas de leur logement.

1) Alle in der Explosionszeichnung
dargestellten O-Ringe (3, 8, 9,
10) müssen bei der Montage in
die entsprechenden Nuten ein-
legt werden.

2) Die Spindel (4) kann nur von
der Innenseite des Gehäuses (7)
einsetzt werden.

3) Die PTFE-Sitze (5) in den
Dichtungsträger (11) einsetzen,
der im Ventilgehäuse (7) sitzt.

4) Danach ist die Kugel (6) zu
montieren.

5) Der Dichtungsträger (11) ist in
das Gehäuse, unter
Zuhilfenahme des
Schlüsseleinsatzes aus dem
Handgriff, einzuschrauben .

6) Den Handhebel (2) mit dem
Schlüsseleinsatz auf die Spindel
(4) drücken.

7) Die Anschlussteile (12) und die
Überwurfmuttern (13) sind zu
montieren, wobei zu beachten
ist, dass die O-Ringe (10) in
den Nuten bleiben.

1) All the O-rings (3, 8, 9, 10)
must be inserted in their groo-
ves as shown in the exploded
view.

2) Insert the stem (4) from inside
the valve body (7).

3) Place the PTFE seats (5) in its
housing located in the valve
body (7) and in the support
(11).

4) lnsert the ball (6).
5) Screw the support (11) into the

body using the special insert
(1) housed in the handle (5).

6) The handle (2) with the insert
(1) in its housing has to be
pressed onto the stem (4).

7) lnsert the end connectors (12)
and the union nuts (13) taking
care that the socket O-rings(10)
do not come out of their groo-
ves.

Fig. 6

Nota: é consigliabile nelle opera-
zioni di montaggio, lubrificare le
guarnizioni in gomma. A tale pro-
posito si ricorda la non idoneità al-
l’uso degli oli minerali, che sono
aggressivi per la gomma EPDM.

Avvertenza: evitare sempre bru-
sche manovre di chiusura e pro-
teggere la valvola da manovre ac-
cidentali.

Note: when assembling the valve
components, it is advisable to lu-
bricate the O-rings. Do not use mi-
neral oils as they attack EPDM
rubber.

Warning: it is important to avoid
rapid closure of valves to eliminate
the possibility of water hammer
causing damage to the pipeline.

Note: avant l’opération de monta-
ge, nous vous conseillons de lubri-
fier les  joints en caoutchouc avec
de la graisse à base de silicone.
Nous vous rappelons que les hui-
les minéraux, agressif pour le
caoutchouc éthylène
propylène,sont déconseillées.

Attention: il est important d’éviter
la fermeture trop rapide des van-
nes.

Hinweis: Bei der Montage ist es
ratsam die Gummidichtungen zu
schmieren. Dabei ist zu beachten,
dass Mineralöle nicht geeignet
sind, da diese EPDM- Gummi
schädigen.

Warnung: um Wasserschläge zu
vermeiden dürfen Armaturen nicht
rasch geschlossen werden, die
Armaturen müssen auch von zu-
fälligen Betätigungen geschützt
werden.

ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 2211 of 2338



18

VKD PVC-U

DN 10÷50
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VKD PVC-U

Pos.

1
2

*3
4

*5
6
7

*8

*9

*10

11

*12
13

**14
**15

16
**17
**18

**19

Q.tà

1
1
2
1
2
1
1
2

1

2

1

2
2
1
1

1
2
1

2

Componenti

Inserto maniglia
Maniglia

Guarnizione di comando
Asta comando

Guarnizione sfera
Sfera

Cassa
Guarnizione (O-ring) di 

supporto della guarnizione 5
Guarnizione (O-ring) 

di tenuta radiale
Guarnizione (O-ring) 

di tenuta testa
Supporto della guarnizione

della sfera
Manicotto

Ghiera
Molla

Blocco di sicurezza 
per maniglia

DUAL BLOCK®
Boccola di staffaggio
Piastrina distanziale 

di montaggio
Vite

Materiale

PVC-U
PVC-U

EPDM-FPM
PVC-U

PTFE
PVC-U
PVC-U

EPDM-FPM

EPDM-FPM

EPDM-FPM

PVC-U

PVC-U
PVC-U

Acciaio inox
PP-GR

POM
Acciaio inox o ottone

PP-GR

Acciaio inox

Pos.

1
2

*3
4

*5
6
7

*8

*9

*10

11

*12
13

**14
**15

16
**17
**18

**19

Materiaux

PVC-U
PVC-U

EPDM-FPM
PVC-U

PTFE
PVC-U
PVC-U

EPDM-FPM

EPDM-FPM

EPDM-FPM

PVC-U

PVC-U
PVC-U

acier inoxydable
PP-GR

POM
Acier inox ou Laiton

PP-GR

Acier inox

Q.té

1
1
2
1
2
1
1
2

1

2

1

2
2
1
1

1
2
1

2

Composants

Outil pour démontage
Poignée

Joint de la tige de manoeuvre
Tige de manoeuvre

Garniture de la sphère
Sphère
Corps

Joint du support de 
la garniture 5

Joint du corps (O-ring)

Joint du collet

Support de la garniture 
de la sphére

Collet
Écrou union

Ressort
Système de cadenassage pour

la poignée
DUAL BLOCK®

Ecrous d’ancrage
Platine de montage

Vis

* parti di ricambio
** accessori

* pièce de rechange
** accessoires

Pos.

1
2

*3
4

*5
6
7

*8
*9

*10
11

*12
13

**14
**15

16
**17
**18
**19

Q.ty

1
1
2
1
2
1
1
2
1
2
1
2
2
1
1

1
2
1
2

Components

Insert
Handle

Stem O-ring
Stem

Ball seat
Ball

Body
Support O-ring for ball seat

Radial seal O-ring
Socket seal O-ring

Support for ball seat
End connector

Union nut
Spring

Safety handle block

DUAL BLOCK®
Bracketing bush

Mounting/distance plate
Screw

Material

U-PVC
U-PVC

EPDM-FPM
U-PVC

PTFE
U-PVC
U-PVC

EPDM-FPM
EPDM-FPM
EPDM-FPM

U-PVC
U-PVC
U-PVC

Stainless steel
PP-GR

POM
Stainless steel or brass

PP-GR
Stainless steel 

Pos.

1
2

*3
4

*5
6
7

*8
*9

*10
11

*12
13

**14
**15

16
**17
**18
**19

Werkstoff

U-PVC
U-PVC

EPDM-FPM
U-PVC

PTFE
U-PVC
U-PVC

EPDM-FPM
EPDM-FPM
EPDM-FPM

U-PVC
U-PVC
U-PVC

Edelstahl
PP-GR

POM
Edelstahl oder Messing

PP-GR
Edelstahl

Stûck

1
1
2
1
2
1
1
2
1
2
1
2
2
1
1

1
2
1
2

Benennung

Schlüsseleinsatz
Handgriff

O-ring
Kugelspindel
Dichtungen

Kugel
Gehäuse

O-Ring (zu Teil 5)
O-Ring
O-Ring

Dichtungsträger
Anschlußteile

Überwurfmutter
Feder

Sicherheitshandhebel mit
Arretierung

DUAL BLOCK®
Gewindebuchsen

Befestingungsplatte
Schraube

* spare parts
** accessories

* Ersatzeile
** Zubehör
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Valvola a sfera a 2 vie Dual Block®

2-way ball valve Dual Block®

Robinet à tournant sphérique à 2 
voies Dual Block®

2-Wege-Kugelhahn Dual Block®

F O R M A T U R A

P O L I M E R I
N E Z I O N E

VKD PVC-U 75÷110
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VKD PVC-U 75÷100
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VKD PVC-U 75÷110
Valvola a sfera a  2
vie Dual Block®

2-way ball valve
Dual Block®

Robinet à tournant
sphérique à 2 voies
Dual Block®

2-Wege-Kugelhahn
Dual Block®

FIP ha sviluppato una nuova valvo-
la a sfera di tipo VK Dual Block®
per introdurre un elevato standard
di riferimento nella concezione del-
le valvole termoplastiche. VKD è
una valvola a sfera bi-ghiera a
smontaggio radiale, che risponde
alla più severe esigenze richieste
nelle applicazioni industriali. Un
servizio assolutamente privo di
complicazioni è il principio di base
che si vuole ottenere con la pro-
gettazione di una valvola con que-
ste caratteristiche (vedi pag. 30).
• Gamma dimensionale da DN 65

mm a DN 100 mm, da R 2 1/2”
a R4”

• Sistema di giunzione per incol-
laggio e per filettatura

• Resistenza a pressioni di eserci-
zio fino a 16 bar a 20° C; per il
dettaglio vedere pagina seguen-
te

• Facile smontaggio radiale dal-
l’impianto e conseguente rapida
sostituzione degli O-ring e delle
guarnizioni della sfera senza
l’impiego di alcun attrezzo

• Nuovo sistema di tenuta, possi-
bilità di micro-registrazione con
apposita ghiera e sistema di
bloccaggio delle spinte assiali.

• Possibilità di smontaggio delle
tubazioni a valle con la valvola
in posizione di chiusura

• Versione manuale a leverismo
con maniglia ergonomica in
PVC-U dotata di dispositivo di
blocco, sblocco e regolazione
graduata

• Possibilità di installare riduttore
manuale o attuatori pneumatici
e/o elettrici mediante l’applica-
zione di una flangetta in PP-GR
a foratura standard ISO 5211
F07.

FIP has developed a new ball valve
type VK Dual Block® to introdu-
ce an advanced standard of refe-
rence in thermoplastic valve design.
VK Dual Block is a (true) union lock
ball valve, which stands up to the
most severe industrial application
requirements. Absolute
trouble free service is the basic prin-
ciple to be achieved with the bloc-
ked union design (see page 30).
• Size range from DN 65 mm up

to DN 100 mm and from R 2
1/2” up to R4”

• Jointing by solvent welding or
threaded connections

• Maximum working pressure: 16
bar at 20° C; for full details see
following page

• Easy removal of the valve body
from the system, allowing quick
replacement of O-rings and ball
seats without additional equip-
ment

• In the closed position the pipeli-
ne can be disconnected down-
stream from the valve without
leakage

• New seat and seal design. Axial
pipe loads block with micro ad-
justment of ball seal.

• Hand operated version with er-
gonomic U-PVC hand lever, pro-
vided with locking device, and
flow throttling.

• Possibility to install gear box and
actuators by means of a GR-PP
upper flange with standard dril-
ling (ISO 5211 F07).

FIP a développé un nouveau robi-
net à tournant sphèrique de type
VK Dual Block® qui a introduit
un niveau très haut de référence
dans la conception des robinets
thermoplastiques. VK est un robinet
à sphère avec double écrou union
avec blocage de sécurité, qui peut
satisfaire la plupart des applications
industrielles. Le principe de base de
ce nouveau robinet a boisseau
sphérique est la garantie de sécurité
d’utilisation pour la clientèle indu-
strielle (voir page 30).
• Gamme dimensionnelle de 

DN 65 mm à DN 100 mm, deR
2 1/2” à R4”

• Jonction par collage aussi bien
que par filetage

• Pression de service jusqu’à 16
bar à 20° C; pour les détails voir
page suivante

• Démontage radiaI du corps du
robinet qui permet un remplace-
ment rapide des joints O-ring et
des autres garnitures, sans utili-
ser aucun outil

• En position fermée, le robinet
permet le démontage de l’instal-
lation en aval par rapport à la
direction du flux

• Conception de nouveaux sièges
et points d’étanchéité. Embouts
avec réglage de l’étanchéité de
la bille et système de blocage
des poussées axiales.

• manuelle à levier avec poignée
ergonomique en PVC-U, pourvue
d’un dispositif de blocage

• Possibilité de montage d’un ré-
ducteur manuel ou d’action-
neurs grâce à l’application d’une
bride standard en PP-GR (perça-
ge ISO 5211 F07).

FIP hat einen neuen Kugelhahn,
die Type VK Dual Block®, entwic-
kelt. Hiermit beginnt ein "neues
Konzept" bei den thermoplastischen
Ventilen.
Die Anforderungen der industriellen
Kunden ändern sich, weil das
Angebot besser geworden ist!
"Mehr Sicherheit" ist das
Basisprinzip, das es zu erreichen
galt. FIP tat das mit dem Einsatz
mehr innovativer und technologi-
scher Komponenten (siehe Seite 30).
• Größen von DN 65 mm bis 

DN 100 mm und von R 2 1/2”
bis R 4”

• Mit Klebe-oder
Gewindeanschlüssen

• Der maximale Betriebsdruck be-
trägt 16 bar bei 20° C. Weitere
Einzelheiten auf folgende Seite

• Der einfache Ausbau der
Armatur aus dem
Leitungssystem erlaubt den
schnellen Wechsel von O-Ringen
oder Kugelsitzen ohne zusätzli-
ches Werkzeug

• In geschlossener Stellung des
Kugelhahns kann die drucklose
Seite der Leitung gelöst werden

• Neues Sitz-und
Dichtungskonzept Die
Kugelabdichtung ist durch eine
Micro-Justierung frei von
Rohrleitungskräften.

• Manuelle Ausführung mit ergo-
nomischem, in 12 Positionen
Rastbarem Handhebel, für eine
schnelle Durchflußregulierung

• Adapterflansch, für eine einfache
Montage von Handgetriebe oder
Antrieb, mit den Anschlußmaßen
F07 nach ISO 5211.

l dati del presente prospetto sono for-
niti in buona fede. La FIP non si assu-
me alcuna responsabilitä su quei dati
non direttamente derivati da norme in-
ternazionali. La FIP si riserva di appor-
tarvi qualsiasi modifica.

The data given in this leaflet are offe-
red in good faith. No liability can be
accepted concerning technical data
that are not directly covered by reco-
gnized international Standards. FIP re-
serves the right to carry out any modi-
fication to the products shown in this
leaflet.

Les données contenues dans cette bro-
chure sont fournies en bonne foi.FIP
n’assume aucune responsabilité pour
les données qui ne dérivent pas direc-
tement des normes internationales. FIP
garde le droit d’apporter toute modifi-
cation aux produits présentés dans cet-
te brochure.

Alle Daten dieser Druckschrift wurden
nach bestem Wissen angegeben, je-
doch besteht keine Verbindlichkeit, so-
fern sie nicht direkt internationalen
Normen entnommen wurden. Die Än-
derung von Maßen oder Ausführungen
bleibt FIP vorbehalten.
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VKD PVC-U 75÷110

LEGENDA

d diametro nominale
esterno del tubo in 
mm

DN diametro nominale
interno in mm

PN pressione nominale in 
bar (pressione max di 
esercizio a 20°C in 
acqua)

g peso in grammi
U numero dei fori

s spessore tubo in mm

SDR standard dimension
ratio = d/s

PVC-U cloruro di polivinile ri-
gido

EPDM elastomero etilene
propilene

FPM fluoroelastomero

PTFE politetrafluoroetilene
PE polietilene

d nominal outside dia-
meter of the pipe in
mm

DN nominal internal dia-
meter in mm

PN nominal pressure in
bar (max. working
pressure at 20°C -
water)

g weight in grams
U number of holes

s wall thickness, mm

SDR standard dimension
ratio = d/s

U-PVC unplasticized polyvinyl
chloride

EPDM ethylene propylene
rubber

FPM vinylidene fluoride
rubber

PTFE polytetrafluoroethylene
PE polyethylene

d diamètre extérieur
nominal du tube en
mm

DN diamètre intérieur no-
minal du tube en mm
PN

PN pression nominale en
bar (pression de servi-
ce max à 20°C- eau)

g poids en grammes
U nombre de trous

s épaisseur du tube,
mm

SDR standard dimension
ratio = d/s

PVC-U polychlorure de vinyle
non plastifié

EPDM élastomère ethylène
propylène

FPM fluorélastomère de
vinylidène

PTFE polytétrafluoroéthylène
PE polyethylène

d Rohraußendurchmesser
in mm

DN Rohrnennweite in mm

PN Nenndruck; höchstzu-
lässiger Betriebsdruck
in bar, bei 20° C
Wasser

g Gewicht in Gramm
U Anzahl der

Schraubenlöcher
s Wandstärke, mm

SDR Standard Dimension
Ratio = d/s

U-PVC Polyvinylchlorid hart 

EPDM Ethylenpropylen-
dienelastomer

FPM Fluorelastomer

PTFE Polytetraflourethylen
PE Polyethylen
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VKD PVC-U 75÷110

Dati 
Tecnici

3

2

4

Technical 
Data

Données 
Techniques

Technische 
Daten

90
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40-45
30-35
20-25

75
65

25-30
20-25
15-20

d
DN

Nm (PN16)
Nm (PN10)
Nm (PN6)
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temperatura di esercizio - working temperature
température de service - Betriebstemperatur

Variazione della pressione in fun-
zione della temperatura per acqua
o fluidi non pericolosi nei confronti
dei quali il materiale è classificato
CHIMICAMENTE RESISTENTE. In
altri casi è richiesta un’adeguata
diminuzione della pressione nomi-
nale PN. (25 anni con fattore di si-
curezza).

Pressure/temperature rating for
water and harmless fluids to
which the material is RESISTANT.
In other cases a reduction of the
rated PN is required.
(25 years with safety factor).

Variation de la pression en
fonction de la température pour
l’eau et les fluides non agressifs
pour lequel le matériau est consi-
déré CHIMIQUEMENT RESISTANT.
Pour les outres cas une diminution
du PN est nécessaire.(25 années
avec facteur de sécurité inclus).

Druck/Temperatur-Diagramm für
Wasser und ungefährliche Medien
gegen die das Material
BESTÄNDIG ist.
In allen anderen Fällen ist eine
entsprechende Reduzierung der
Druckstufe erforderlich.
(Unter Berücksichtigung des
Sicherheitsfaktors für 25 Jahre).

2 Diagramma delle perdite di carico Pressure loss chart Table de perte de charge Druckverlust-Diagramm

3 Coppia di manovra Torque Couple de manoeuvre Betätigungsmomente

4 Coefficiente di flusso kv100* Flow coefficient kv100* Coefficient de débit kv100* kv100 - Wert*

* Per coefficiente di flusso kv100 si
intende la portata Q in litri al minuto
di acqua a 20°C che genera una
perdita di carico Δp= 1 bar per una
determinata posizione della valvola.

* kv100 is the number of litres per
minute of water at a temperature of
20°C that will flow through the valve
with Δp= 1 bar differential-pressure at
a specified position.

* kv100 est le nombre de litres d’eau,
à une température de 20°C, qui
s’écoule en une minute dans une
vanne pour une position donnée avec
une pression différentielle Δp de 1 bar.

* Der kv100 -Wert nennt den
urchsatz in l/min für Wasser bei
20°C und einem Δp von 1 bar bei
völlig geöffnetem Ventil.
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VKD PVC-U 75÷110

VKDIV

d

75
90

110

DN

65
80

100

Z

147
168
186

L

44
51
61

PN

16
16
16

H

235
270
308

H1

133
149
167

E

164
203
238

B

164
177
195

B1

87
105
129

C

225
327
385

C1

175
272
330

gr.

4380
7200

11141

Dimensioni Dimensions Dimensions Dimensionen

La FIP ha produce  una gamma
di valvole a sfera, i cui attacchi
sono in accordo con le seguenti
norme:
Incollaggio: ISO 727, UNI EN
1452, DIN 8063, NF T54-028,
BS 4346/1, ASTM 2467/76a,
accoppiabili con tubi secondo 
ISO 161/1, UNI EN 1452,
DIN 8062, NF T54-016, BS 3506,
BS 3505, ASTM D 1785/76.
Filettatura: UNI ISO 228/1,
DIN 2999, BS 21, ASTM 2464/76,
ASA ANSI B1.20.1, ISO 7 RC
Flangiatura: ISO 2084, UNI 7442,
DIN 8063, ASA ANSI B.16.5 150.

FIP a réalisé une gamme complète
de robinets à tournant
sphérique dont les embouts sont
conformes aux normes suivantes:
Encollage: ISO 727,
UNI EN 1452, DIN 8063,
NF T54-028, BS 4346/1,
ASTM 2467/76a assemblés
avec des tubes selon 
ISO 161, UNI EN 1452, DIN 8062,
NF T54-016, BS 3506, BS 3505,
ASTM D 1785/76.
Filetage: UNI 150 228/1,
DIN 2999, BS21, ASTM 2464/76,
ANSI B1.20.1, ISO 7 RC
Brides: ISO 2084, UNI 7442/75,
DIN 8063, ASA ANSI B.16.5 150.

Die Kugelhahnreihe entspricht
mit ihren Anschlußmöglichkeiten
folgenden Normen:
Klebeanschluß: ISO 727,
UNI EN 1452, DIN 8063,
NF T54-028, BS 4346/1,
ASTM 2467/76a für
Rohre nach ISO 161/1,
UNI EN 1452, DIN 8062,
NFT54-016,1, BS 3506, BS 3505,
ASTM D 1785/76.
Gewindeverbindung:
UNI ISO 228/1, DIN 2999, BS 21,
ASTM 2464/76, ANSI B1.20.1,
ISO 7 RC
Flanschanschluß: ISO 2084,
UNI 7442/75, DIN 8063,
ASA ANSI B.16.5 150.

FIP have produced a complete
range of ball valves whose
couplings comply with the follo-
wing standards:
Solvent welding: ISO 727,
UNI EN 1452, DIN 8063,
NF T54-028, BS 4346/1,
ASTM 2467/76a coupling
to pipes complying with 
ISO 161/1, UNI EN 1452,
DIN 8062, NF T54-016, BS 3506,
BS 3505, ASTM D 1785/76
Threaded couplings UNI ISO
228/1, DIN 2999, BS 21 ASTM
2464/76, ANSI B1.20.1, ISO 7 RC
Flanged couplings: ISO 2084
UNI 7442/75, DIN 8063,
ASA ANSI B.16.5 150.

VALVOLA A DUE VIE con ghiere
bloccabili  e  con attacchi femmina
metrici

ROBINET À 2 VOIS avec embouts
femelles série métrique

2-WEGE KUGELHAHN mit Muffe
nach ISO
21.447.2..

2-WAY BALL VALVE with metric
series plain female

VKDDV

d

75
90

110

DN

65
80

100

L

44
51
61

PN

16
16
16

H

284
300
340

H1

133
149
167

E

164
203
238

B

164
177
195

B1

87
105
129

C

225
327
385

C1

175
272
330

gr.

4420
6930

10950

VALVOLA A DUE VIE con attacchi
maschio, serie metrica

ROBINET À 2 VOIS avec embouts
mâle, série métrique

2-WEGE KUGELHAHN mit Stutze
nach ISO
21.447.0..

2-WAY BALL VALVE with metric
series plain male ends
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VKD PVC-U 75÷110

VKDLV

d

2"1/2
3"
4"

DN

65
80

100

Z

147
168
182

L

44
51
63

PN

16
16
16

H

235
270
308

H1

133
149
167

E

164
203
238

B

164
177
195

B1

87
105
129

C

225
327
385

C1

175
272
330

gr.

4380
7250

10995

VALVOLA A DUE VIE con attacchi
femmina BS.

ROBINET À 2 VOIS avec embouts
femelles série BS.

2-WEGE KUGELHAHN mit Muffe
nach BS.

2-WAY BALL VALVE with BS series
plain female ends.

VKDAV

d

2"1/2
3"
4"

DN

65
80

100

Z

146
174
193

L

44,5
48

57,5

PN

16
16
16

H

235
270
308

H1

133
149
167

E

164
203
238

B

164
177
195

B1

87
105
129

C

225
327
385

C1

175
272
330

gr.

4390
7210

11065

VALVOLA A DUE VIE con attacchi
femmina, serie ASTM

ROBINET À 2 VOIS avec embouts
femelles, série ASTM

2-WEGE KUGELHAHN mit Muffe
Nach ASTM

2-WAY BALL VALVE with ASTM se-
ries plain female ends

VKDFV

d

2"1/2
3"
4"

DN

65
80

100

Z

174,6
203,4
229,4

L

30,2
33,3
39,3

PN

16
16
16

H

235
270
308

H1

133
149
167

E

164
203
238

B

164
177
195

B1

87
105
129

C

225
327
385

C1

175
272
330

gr.

4395
7260

11100

VALVOLA A DUE VIE con attacchi
femmina filettatura cilindrica gas

ROBINET À 2 VOIS avec embouts
femelles taraudé BS

2-WEGE KUGELHAHN mit
Gewindemuffen nach BS
21.447.1..

2-WAY BALL VALVE with BS paral-
lel threaded female ends
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VKD PVC-U 75÷110

VKDFV/NPT

R

2"1/2
3"
4"

DN

65
80

100

Z

168,6
199

232,8

L

33,2
35,5
37,6

PN

16
16
16

H

235
270
308

H1

133
149
167

E

164
203
238

B

164
177
195

B1

87
105
129

C

225
327
385

C1

175
272
330

gr.

4395
7260

11100

VALVOLA A DUE VIE con attacchi
femmina filettatura NPT

ROBINET À 2 VOIS avec embouts
femelles taraudé NPT

2-WEGE KUGELHAHN mit
Gewindemuffen nach NPT

2-WAY BALL VALVE with NPT
threaded female ends

VKDGV

d

2"1/2
3"
4"

DN

65
80

100

Z

165
190
218

L

35
40
45

PN

16
16
16

H

235
270
308

H1

133
149
167

E

164
203
238

B

164
177
195

B1

87
105
129

C

225
327
385

C1

175
272
330

gr.

4400
7270

11115

VALVOLA A DUE VIE con attacchi
femmina filettatura JIS

ROBINET À 2 VOIS avec embouts
femelles taraudé JIS

2-WEGE KUGELHAHN mit
Gewindemuffen nach JIS

2-WAY BALL VALVE with JIS threa-
ded female ends

VKDJV

d

2"1/2
3"
4"

DN

65
80

100

Z

145
165
202

L

61
64,5

84

PN

16
16
16

H

267
294
370

H1

133
149
167

E

164
203
238

B

164
177
195

B1

87
105
129

C

225
327
385

C1

175
272
330

gr.

4435
7250

11580

VALVOLA A DUE VIE con attacchi
femmina JIS

ROBINET À 2 VOIS avec embouts
femelles série JIS

2-WEGE KUGELHAHN mit Muffe
nach JIS

2-WAY BALL VALVE with JIS series
plain female ends
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VKD PVC-U 75÷110

VKDOV  ISO-DIN

d

75
90

110

DN

65
80

100

PN

16
16
16

H

290
310
350

H1

133
149
167

B

164
177
195

B1

87
105
129

C

225
327
385

C1

175
272
330

f

17
17
17

F

145
160
180

gr.

6610
9330

13815

VALVOLA A 2 VIE con flange fisse
foratura UNI 2223 PN10/16, DIN
2501.
Scartamento secondo EN 558-1

ROBINET À 2 VOIS avec brides fi-
xes DIN 8063, DIN 2501.
Longueur hors-tout EN 558-1

2-WEGE KUGELHAHN mit
Flanschen, Nach DIN 8063 Teil 4,
DIN 2501, Baulange nach DIN
3441 Teil 2.
Baulänge nach EN 558-1
21.447.4..

2-WAY BALL VALVE with
DIN 8063, DIN 2501 fixed flanges.
Face to face according EN 558-1

VKDOV  ANSI

d

2"1/2
3"
4"

DN

65
80

100

PN

16
16
16

H

290
310
350

H1

133
149
167

B

164
177
195

B1

87
105
129

C

225
327
385

C1

175
272
330

f

18
18
18

F

139,7
152,4
190,5

gr.

6610
9330

13815

VALVOLA A 2 VIE con flange fisse
foratura  ANSI 150 #FF
Scartamento secondo EN 558-1

ROBINET À 2 VOIS avec brides fi-
xes ANSI 150 #FF.
Longueur hors-tout EN 558-1

2-WEGE KUGELHAHN mit
Flanschen, Nach ANSI 150 #FF.
Baulänge nach EN 558-1 

2-WAY BALL VALVE with ANSI
150 #FF  fixed flanges.
Face to face according EN 558-1
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VKD PVC-U 75÷110

CVDE (VKDBEV)

d

75
90

110

DN

65
80

100

L

110,5
118,8
130,7

H

356
390
431

d

75
90

110

DN

65
80

100

B

266
279
297

B1

87
105
129

C

150
150
150

C1

80
80
80

CONNETTORI IN PE100 codolo
lungo, per giunzioni con manicotti
elettrici o testa a testa 
SDR 11 PN16

EMBOUTS MALES EN PE100 
pour soudure par électrofusion ou
bout-à-bout 
SDR 11 PN16

ANSCHLUßTEILE MIT LANGEM
STUTZEN AUS PE100
zur Heizwendelmuffen- oder
Heizelementstumpf- Schweißung
SDR 11 PN16
21.447.3..

END CONNECTOR IN PE100  
long spigot, for electro fusion or
butt weld SDR 11 PN16

VKD-MS

Il kit MS consente di installare sul-
la valvola manuale VKD un box
di finecorsa elettromeccanici (1) o
Induttivi (2,3), per segnalare a di-
stanza la posizione della valvola
(aperto-chiuso).
Il montaggio del kit può
essere effettuato sulla valvola an-
che se già installata sull’impianto.
Per maggiori informazioni chiedere
al servizio tecnico.

Le kit MS permet d’installer sur
la vanne VKD un boiter fin de
course de contacts électromécani-
ques (1) ou inductifs (2,3), pour si-
gnaler sur un panneau de contrôle
la position (ouverte ou fermée) de
la vanne.
Le kit peut être facilement monté
sur la vanne VKD déjà installée.
Pour toute information complé-
mentaire, veuillez contacter notre
Service Technique.

Der MS Anbausatz
erlaubt die Anbringung
einer Schalterbox mit mechani-
schen (1) oder induktiven (2,3)
Schaltern an einer VKD. Dieses
Zubehör dient zur elektr.
Fernanzeige der offen bzw. gesch-
lossen Position. Der Anbausatz
kann sehr einfach auf einer bereits
Installierten VKD montiert werden.
Für weitergehende technische
Fragen wenden Sie sich bitte
an unseren Service

The MS kit allows to install on
manual valve VKD a limit
switch-box with mechanic (1) or
proximity switches (2,3).
This accessory is used to signal to
a control panel the position of the
valve (open-close).
The kit can be easily mounted on
VKD valve already installed.
For further details please contact
the technical service.

Accessori Accessories Accessoires Zubehör

(1) (2) PNP (3) Namur
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VKD PVC-U 75÷110

Automatismi Actuators Automatismes Antriebe

La valvola può essere fornita, a ri-
chiesta, completa di servocomandi.
Esiste comunque la possibilità
di applicare attuatori pneumatici
e/o elettrici standard e riduttori a
volantino per operazioni gravose,
tramite una flangetta in PP-GR
riproducente la dima di foratura
prevista dalla norma ISO 5211
F07 (vedi accessori).

Sur demande, la vanne peut être
fournie avec des servomoteurs. Il
est possible de monter des action-
neurs pneumatiques et/ou électri-
ques et des réducteurs à volant
pour alléger la manœuvre, moyen-
nant une platine en PP-GR perçée
à la norme ISO 5211 F07
(voir accessoires)

Auf Anfrage können die
Armaturen komplett mit
Antrieben geliefert werden. Der
Aufbau von standardisierten
Schneckenradgetrieben, Elektro
- oder Pneumatik-Antrieben
erfolgt über einen GR - PP
- Adapterflansch, der nach ISO
5211 F07 (Zubehör)

The valve can be supplied with
actuators on request. Capability
of using standard pneumatic or
electric actuator, or reduction
gears, utilising a small GR-PP
flange, drilled according to ISO
5211 F07.(see accessories)

Staffaggio e 
supportazione

Valve bracketing
and supporting

Fixation et 
supportage

Kugelhahn-
Halterung und
Befestigung

Tutte le valvole, sia manuali che
motorizzate, necessitano in molte
applicazioni di essere supportate
mediante staffe o supporti al fine
di proteggere tratti di tubazione
ad esse collegati dall’azione di
carichi concentrati.
Questi supporti devono essere
in grado di resistere sia al peso
proprio della valvola, sia alle solle-
citazioni generate dalla valvola
stessa durante le fasi di apertura
e chiusura.
La serie di valvole VKD è dotata di
supporti integrati che permettono
un ancoraggio diretto sul corpo
valvola senza bisogno di ulteriori
componenti.
Si ricorda che, vincolando la
valvola, essa viene ad agire come
punto fisso di ancoraggio, per
cui viene ad essere sottoposta ai
carichi terminali delle tubazioni.
Specialmente ove siano previsti
ripetuti cicli termici, occorrerà pre-
vedere di scaricare la dilatazione
termica su altre parti dell’impianto
in modo da evitare pericolosi
sovraccarichi sui componenti della
valvola.

Tous les robinets, manuels ou
motorisés doivent être maintenus
et peuvent constituer des points
fixes. Les efforts de charge supplé-
mentaire ne sont ainsi pas
supportés par la tuyauterie.
Ces supports doivent être en
mesure de résister aussi bien au
poids propre du robinet qu’aux
sollicitations engendrées par le ro-
binet lui-même durant les phases
d’ouverture ou de fermeture. Toutes
les vannes VKD sont équipées d’un
système de fixation intégré sur le
corps de la vanne qui peut être fixé
à la structure portante avec des vis
et des écrous standards.
Il faut noter qu’avec l’utilisation
de ces supports, le robinet agit
comme point fixe d’ancrage, raison
pour laquelle il peut être soumis
aux charges terminales des tubes.
Particulièrement lorsque que l’on se
trouve en présence de cycles ther-
miques répétés, il faut prévoir de
décharger la dilatation thermique
sur d’autres parties de l’installation,
de façon à éviter de
dangereuses surcharges sur les
composants du robinet.

Die Montage des
Kugelhahns muss eine sichere
Einbindung in das
Rohrleitungssystem gewährleisten.
Die Befestigung des Kugelhahns
muss das Eigengewicht der
Armatur, sowie aus dem Betrieb
heraus resultierende Spannungen
sicher übertragen können. Aus
diesem Grunde wurde eine
komplette neue, schnell und
sicher montierbare integrierte
Befestigungskonzeption entwic-
kelt.
Die am Kugelhahn integrierte
neuartige Befestigungsplatte,
kann mittels Standardschrauben
und Muttern an der
Unterkonstruktion befestigt wer-
den.

In some applications manual or
actuated valves must be suppor-
ted by simple hangers or anchors.
Supports must be capable of with-
standing weight loads as well as
the stresses transmitted through
the valve body during service ope-
rations.
All VKD valves are therefore provi-
ded with an integrated support on
the valve body for a simple and
quick anchoring.
Caution must be taken when
using these support systems be-
cause the ball valve acts as a pipe
anchor and all thermal end loads
developed by adjacent pipes could
damage the valve components un-
der condition of large variation in
operating temperature. Systems
should be designed to accommo-
date pipes expansion and contrac-
tion.

d

75
90

110

DN

65
80

100

J

9
9
9

P

70
70
70

F07
F07
F07

T

16
16
19

Q

14
14
17

d

75
90

110

DN

65
80

100

J

M6
M8
M8

f

6,3
8,4
8,4

l

17,4
21,2
21,2

l1

90
112,6

137

l2

51,8
63
67
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VKD PVC-U 75÷110
Installazione 
sull’impianto

Connection to the
system

Montage sur 
l’installation

Einbau in eine
Leitung

1) Svitare le ghiere (13) e inserirle
sui tratti di tubo.

2) Procedere all’incollaggio dei
manicotti (12) sui tratti di tubo.
Per una corretta giunzione ve-
dere le apposite istruzioni nel
manuale “Elementi d’installa-
zione”.

3) Posizionare la valvola fra i ma-
nicotti e serrare la ghiere con
una chiave appropriata.

4) Bloccare le ghiere ruotando in
senso orario il pulsante (27) co-
me in figura (1)

1) Dévissez les écrous-unions (13)
et insérez-les sur les tubes.

2) Procédez à l’encollage ou vissez
les collets (12) de raccordement
sur les tubes. Pour un assembla-
ge correct, voir les instructions
sur le manuel “Eléments d’in-
stallation”.

3) lnsérez le robinet entre les deux
collets et serrez les écrous avec
une clés appropriée.

4) Bloquer les écrous en tournant
le bouton de blocage (27) en
sens horaire comme dans le
dessin (1).

1) Die Überwurfmuttern (13) wer-
den abgeschraubt und auf die
beiden Rohrenden geschoben.

2) Die beiden Anschlußteile (12)
werden je nach Art auf die
Rohrleitung geklebt. (Hinweis:
Technische Informationen).

3) Danach wird der Kugelhahn
zwischen die beiden
Anschlußteile gebracht und mit
einem geeigneten Werkzeug
festschrauben.

4) Die Verschraubungen können
blockiert werden, in dem man
den Blockknopf (27) im
Uhrzeigersinn gedreht wird.

1) Unscrew the union nuts (13)
and slide them onto the pipe.

2) Solvent weld or screw the valve
end connectors (12) onto the
pipe ends. For correct jointing
procedure refer to our section
on “Installation”.

3) Position the valve between the
two end connectors and tigh-
ten the union nuts with a pro-
per key-tool.

4) Block the union nuts turning
the red button (27) clock-wise
as in pictures (1)

Dual Block® è il nuovo sistema
brevettato sviluppato da FIP che
dà la possibilità di bloccare, in una
posizione prefissata, le ghiere del-
le valvole a sfera a smontaggio ra-
diale.
Grazie ad un meccanismo a molla,
è molto semplice avvitare le ghie-
re e raggiungere la necessaria te-
nuta del corpo valvola.
Il sistema di bloccaggio assicura il
serraggio delle ghiere anche nel
caso di condizioni di servizio gra-
vose come, per esempio, in pre-
senza di vibrazioni o dilatazioni
termiche.
FREE 
Posizione di sblocco: le ghiere del-
la valvola sono libere di ruotare in
senso orario ed antiorario.
LOCK
Posizione di blocco: le ghiere della
valvola sono bloccate in una posi-
zione prefissata.

• In caso di utilizzo di liquidi vola-
tili come per esempio Idrogeno
Perossido (H2O2) o Ipoclorito di
Sodio (NaClO) si consiglia per ra-
gioni di sicurezza di contattare il
servizio tecnico. Tali liquidi, vapo-
rizzando, potrebbero creare perico-
lose sovrapressioni nella zona tra
cassa e sfera.

• For safety reasons please con-
tact the technical service when
using volatile liquids such as
hydrogen peroxide (H2O2) and
Sodium Hypoclorite (NaClO).
These liquids may vaporize with
a dangerous pressure increase
in the dead space between the
ball and the body.

• Pour raisons de sûreté nous vous
prions de contacter le service tech-
nique en cas de fluides volatiles
comme hydrogène peroxyde
(H2O2) et Sodium Hypoclorite
(NaClO). Les liquides peuvent va-
poriser avec une dangereuse aug-
mentation de la pression entre la
sphère et le corps.

• Für Sicherheitsfragen, wenden
Sie sich bitte an den technischen
Verkauf, besonders wenn Sie flüch-
tige Medien wie
Wasserstoffperoxyd
(H2O2) oder Natrium Hypochlorit
(NaCIO) verwenden: die Medien
können mit einer gefährlichen
Druckerhöhung im
Totemraum zwischen der Kugel
und dem Gehäuse verdampfen.

Dual Block® is the new patented
system developed by FIP that
gives the possibility to lock the
union nuts of true union ball val-
ves in a preset position.
Thanks to a spring loaded mecha-
nism, it is very simple to tighten
the nuts and to reach the required
body seal.
The locking device then assures to
maintain the nuts setting under
severe service conditions: i.e. vi-
bration or thermal expansion.
FREE 
Unlock position: valve union nuts
are free to rotate clockwise and
anticlockwise.
LOCK
Lock position: the union nuts are
blocked in the presset angle or ro-
tation.

Dual Block® est le nouveau systè-
me breveté développé par FIP, qui
offre la possibilité de bloquer,
dans une position préfixée, les
écrous union des robinets à tour-
nant sphérique.
Grâce au mécanisme à ressort, il
est très simple de visser les écrous
union à main et d’obtenir ainsi la
garniture nécessaire du corps robi-
net.
Le système de blocage assure aus-
si la conservation de la position
des écrous union, même dans le
cas des conditions de service avec
vibrations et thermal expansion.
FREE
Débloquer la position : les écrous
union du robinet sont libres de
tourner à droite ou à gauche.
LOCK
Bloquer la position : les écrous
union du robinet sont bloqués
dans l’angle préfixé ou dans la ro-
tation.

FIP stellt ein neues Konzept der
Sicherheit vor: Dual Block® ist der
erste Kunststoffkugelhahn mit ge-
sicherten Überwurfmuttern, um
versehentliches lösen zu verhin-
dern.
Dank dem Federmechanismus ist
es sehr einfach die
Verschraubungen zu spannen und
die benötigte Dichte des
Kugelhahns zu erhalten.
FREE
Die Überwurfmuttern sind frei, im
Uhrzeigersinn oder mit
Linksdrehung zu drehen.
LOCK
Die Überwurfmuttern sind im
„Pre-Set“ Winkel oder in der
Umdrehung blockiert

Fig. 1
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VKD PVC-U 75÷110

Installazione 
sull’impianto

Connection to the
system

Montage sur 
l’installation

Einbau in eine
Leitung

Grazie alla maniglia multifunzione
ed al pulsante di manovra rosso
posto sulla leva è possibile effet-
tuare una manovra 0°- 90° e una
manovra graduata mediante le 12
posizioni intermedie e un blocco
di fermo: la maniglia può essere
bloccata in ognuna delle dodici
posizioni semplicemente agendo
sul pulsante di manovra Free-Lock.
E’ possibile inoltre l’installazione
di un lucchetto sulla maniglia per
salvaguardare l’impianto da ma-
nomissioni.

The ratchet plate has twelve stops
to position the ball.
They provide quarter turn shut off
and fine flow throttling.
The lever can be locked in any of
the twelve positions by means
of overhead sliding button Free-
Lock located on the lever.
Installation of pad lock through
the lever hand grip is possible for
"look out" requiring applications.

Le disque à crémaillère présente
douze arrêts pour positionner la
sphère qui permettent une ferme-
ture rapide grâce à une manœu-
vre de rotation 0°-90° et la micro
régulation du débit.
Le levier peut être bloqué dans
chacune des douze positions, en
pressant le bouton rouge sur le le-
vier même Free-Lock.
Il est possible d’installer un cade-
nas sur la poignée afin de garantir
une sûreté supérieure.

Der VKD Handgriff ist mit einem
Hebelsystem versehen, um die
Kugel in 12 Stufen zu arretieren.
Die "Free" und "Lock" (Frei und
Gesichert) Stellung kann durch
den roten Knopf unter der flachen
Abdeckung erreicht werden.
Es ist ebenfalls möglich ein
Vorhängeschloss zur Sicherung
anzubringen.

DN 65

DN 80-100
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VKD PVC-U 75÷110
Smontaggio Disassembly Démontage Demontage

1) Isolare la valvola dalla linea
2) Sbloccare le ghiere ruotando

il pulsante (27) a sinistra
3) Svitare completamente le

ghiere (13) e sfilare lateral-
mente la cassa (7) 

4) Portare la valvola
in posizione di apertura 

5) Togliere il tappo di protezione
(1) e svitare la vite (3) con la
rondella (4)

6) Rimuovere la maniglia (2)
7) Rimuovere le viti (11) e il

piattello (22) dalla cassa (7)
8) Introdurre le due sporgenze

dell’apposita chiave in dota-
zione nelle corrispondenti
aperture dell’anello di fermo
(17), estraendolo con una ro-
tazione antioraria insieme al
supporto sfera (16).

9) Premere sulla sfera (6), aven-
do cura di non rigarla, e quin-
di estrarla dalla cassa

10) Premere sull’asta comando
superiore (20) verso l’interno
ed estrarla dalla cassa e sfila-
re l’asta comando inferiore
(21). Togliere quindi i dischi
antifrizione (19).

11) Ovviamente tutti gli O-ring
vanno estratti dalle loro sedi,
come da esploso.

1) lsolez le flux en a mont du
robinet

2) Débloquez les écrous avec
une rotation à gauche de le
bouton (27)

3) Dévissez complètement les
écrous (13) et enlevez latéra-
lement le corps.

4) Mettez le robinet en position
de ouverture

5) Enlever le chapeau de protec-
tion (1) et dévisser la vis (3)
avec la rondelle (4)

6) Enlever la poignée (2)
7) Enlever les vis (11) et le pla-

teau (22) du corps (7)
8) Introduisez les deux saillies de

l’outille en dotation dans les
ouvertures correspondantes
de la bague de fermeture (17)
qui est partie intégrante du
support (16) en l’extrayant par
une rotation anti-horaire.

9) Exercez une pression sur la
sphère (6) (en ayant soin de
ne pas abîmer la surface d’é-
tanchéité), et extrayez la sphè-
re.

10) Exercez une pression sur la ti-
ge de manœuvre (20) vers
l’intérieur pour la faire sortir,
répétez l’opération pour la ti-
ge inférieure (21). Enlevez les
coussinets anti-friction.

11) Tous les O-rings doivent natu-
rellement être enlevés de leurs
logements.

1) Die Leitung ist an geeigneter
Stelle drucklos zu machen und
zu entleeren.

2) Schrauben Sie die
Verschraubungen los, in dem
Sie den Knopf nach links dre-
hen (27) 

3) Nach dem Lösen beider Über-
wurfmuttern (13) kann der
Kugelhahn aus der Leitung
entfernt werden.

4) Bringen Sie das Ventil in die
offene Position.

5) Schutzkappe (1) entfernen,
Schraube (3) und Scheibe (4)
lösen

6) Handhebel (2) entfernen
7) Schrauben (11) lösen und die

Rastplatte (22) vom Gehäuse
(7).

8) Der Schlüssel-Einsatz (1) kann
zum Herausdrehen des
Gewinderinges (17) verwen-
det werden, in dem man dies
zusammen mit der
Dichtungsträger (16) nach
links dreht.

9) Durch vorsichtiges Drücken
auf die Kugel (6) kann diese
herausgenommen werden.

10) Die Demontage der Spindel
(20) erfolgt durch
Hineindrücken in das
Gehäuse. Das gilt sinngemäß
für die obere Spindel (20) und
die untere Spindel (21).
Danach sind die Gleitscheiben
(19) herauszunehmen.

11) Alle O-Ringe werden, wie in
der Explosionszeichnung dar-
gestellt, aus ihren Nuten ent-
fernt.

1) Isolate the valve from the line.
2) Unlock the union nuts turning

left the button (27) 
3) Unscrew both union nuts (13)

and drop the valve body out
of the line.

4) Turn the handle to open the
valve.

5) Remove the protection cap (1)
and unscrew the screw (3)
with the washer (4)

6) Remove the handle (2)
7) Remove the screws (11) with

the pad (22) from the body
(7)

8) Push the two projecting ends
of the dedicated tool into 
the corresponding recesses
on the ball seat stop ring
(17).
Rotate the stop ring counter-
clockwise and remove it with
the ball support (16).

9) Push the ball (6), taking care
not to score it, and then
remove it.

10) press the upper stem (20) to
drop through into the valve
body and remove the lower
stem (21). Then remove the
friction reducing bushes (19).

11) All the O-rings must be remo-
ved from their grooves, as
shown in the exploded view.

1

3

2

ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 2227 of 2338



35

VKD PVC-U 75÷110

Montaggio Assembly Montage Montage

1) Tutti gli O-ring vanno inseriti
nelle loro sedi, come da
esploso.

2) Calzare le rondelle (19) sulle
aste comando (20-21) ed in-
serire  le aste comando nelle
loro sedi dall’interno della
cassa.

3) Inserire le guarnizioni in PTFE
(5) nella sede della cassa (7)
e del supporto (16) .

4) Inserire la sfera (6).
5) Inserire nella cassa il suppor-

to (16) solidale all’anello di
fermo (17) fino a battuta,
servendosi dell’apposito at-
trezzo in dotazione.

6) Posizionare il piattello (22)
con cremagliera sul corpo, e
avvitare le viti (11) rondelle
(14) e dadi (15).

7) Posizionare la maniglia (2)
sullo stelo

8) Avvitare la vite (3) con la ron-
della (4) e posizionare il tap-
po di protezione (1)

9) Inserire i manicotti (12) e le
ghiere (13) avendo cura che
gli O-ring di tenuta di testa
(10) non fuoriescano dalle
sedi.

10) Bloccare le ghiere ruotando il
pulsante (27) a destra

1) Tous les O-rings doivent na-
turellement être insérés dans
leur logement.

2) Insérer les Coussinet (19) sur
les tiges de manœuvre (20-
21) et insérer les tiges dans le
corps en passant par l’inté-
rieur.

3) Insérer la garniture en PTFE
(5) dans la siège du corps (7)
et dans la siège du sup-
port(16).

4) Insérer la sphère (6)
5) Insérer dans le corps le sup-

port(16) avec la bague de fer-
meture (17) en utilisant l’outil
approprié jusqu’à la butée.

6) Positionner le plateau (22)
avec crémaillère sur le corps
(7) et visser les vis (11), les
écrous (15)  et les rondelle
(14)

7) Positionner la poignée (2) sur
la tige

8) Visser la vis (3) avec la ron-
delle (4) et positionner le cha-
peau de protection (1)

9) Insérer les collets (12) et les
écrous (13) en ayant soin que
les joints des collets (10) ne
sortent pas de leur logement.

10) Bloquez les écrous avec une
rotation à droit de le bouton
(27)

1) Alle in der
Explosionszeichnung darge-
stellten O-Ringe bei der
Montage in die entsprechen-
den Nuten einzulegen.

2) Die zwei Gleitscheiben in die
Spindel (20-21) einzuführen.
Die Spindel in die Innenseite
des Gehäuses dann einzuset-
zen.

3) Vor dem Einsetzen der PTFE
Dichtungen (5) in das
Gehäuse (7) und auch in den
Dichtungsträger (16).

4) Danach ist die Kugel (6) zu
montieren.

5) Ist der Dichtungsträger mit
dem Gewindering (16+17) in
das Gehäuse einzuschrauben
und mit dem Schlüsseleinsatz
anzuziehen.

6) Die Rastplatte (22) mit dem
Rastsegment auf das Gehäuse
setzen und mit den Schrauben
(11 + 14 +15) befestigen.

7) Den Handhebel (2) auf den
Vierkant der Welle stecken

8) Handhebel mit Schraube (3)
und Scheibe (4) befestigen,
Schutzkappe (1) anbringen

9) Die Anschlussteile (12) und
die Überwurfmutter (13) sind
zu montieren, wobei zu
beachten ist, dass die O-Ringe
(10) in ihren Nuten bleiben.

10) Die Überwurfmutter (13) bloc-
kieren, in den man den
Blockknopf im Uhrzeigersinn
dreht.

1) All the O-rings must be inser-
ted in their grooves as shown
in the exploded view.

2) Place the bushes (19) on the
stems and insert the stems
(20-21) from inside the valve
body.

3) Place the PTFE seat (5) in its
housing located in the valve
body (7) and in the support
(16).

4) Insert the ball (6).
5) Screw the support (16) into

the body using the supplied
special tool.

6) Place the pad (22) with the
ratchet plate on the body, and
tighten the screws (11) ,nuts
(15)  and washers (14).

7) Place the handle (2) on the
shaft

8) Tighten the screw (3) with the
washer (4) and place the pro-
tection cap (1)

9) Insert the end connectors (12)
and the union nuts (13) ta-
king care that the socket O-
rings (10) do not come out of
their grooves.

10) Lock the union nuts turning
right the button (27)

Nota: E’ consigliabile nelle opera-
zioni di montaggio, lubrificare le
guarnizioni  in gomma. A tale pro-
posito si ricorda la non idoneità al-
l’uso degli oli minerali, che sono
aggressivi per la gomma EPDM

Avvertenza: evitare sempre bru-
sche manovre di chiusura e pro-
teggere la valvola da manovre ac-
cidentali

Note: When assembling the valve
components, it is advisable to
lubricate the O-rings. Do not use
mineral oils as they attack EPDM
rubber

Warning: It is important to avoid
rapid closure of valves to eliminate
the possibility of water hammer
causing damage to the pipeline

Note : Avant l’opération de mon-
tage, nous vous conseillons de lu-
brifier les joints en caoutchouc
avec de la graisse à base de silico-
ne. Nous vous rappelons que les
huiles minérales, agressives pour le 
caoutchouc éthylènepropylène,
sont déconseillées

Attention: Il est important d’éviter
la fermeture trop rapide des van-
nes.

Hinweis: Im Laufe der Montage ist 
Es ratsam, die Gummidichtungen
zu schmieren. In diesem
Zusammenhang ist zu
beachten,dass Mineralöle nicht
geeignet sind,da diese EPDM
Gummi ätzen können.

Warnung: das rasche Schließen
von Armaturen ist zu vermeiden,
diese müssen auch von zufälligen
Schaltungen geschützt werden.
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VKD PVC-U 75÷110
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VKD PVC-U 75÷110

Pos.

1
2
3
4
5
6
7
8

9

10

11
12
13
14
15
16

17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

Q.tà

1
1
1
1
2
1
1
2

1

2

2
2
2
2
2
1

1
4
2
1
1
1
2
2
2
1
1
1
2
2
1

Componenti

Cappellotto di protezione
Maniglia

Vite
Rondella di fermo

*Guarnizione sfera
Sfera

Cassa
*Guarnizione (O-ring) di 

supporto della guarnizione 5
*Guarnizione (O-ring) di 

tenuta radiale
*Guarnizione speciale di 

tenuta testa
Vite

Manicotto
Ghiera

Rondella di fermo
Dado

Supporto della guarnizione
della sfera

Anello di fermo
*Guarnizione (O-ring) aste

*Rondella antifrizione
Asta comando superiore
Asta comando inferiore

Piattello
Cappellotto di protezione

Molla
Blocco ghiere

Coperchio
Pomello del blocco ghiere

Tappo di protezione
Vite

**Boccola di staffaggio
**Piattello automazione

Materiale

PE
PVC-U

Acciaio inox
Acciaio inox

PTFE
PVC-U
PVC-U

EPDM-FPM

EPDM-FPM

EPDM-FPM

Acciaio inox
PVC-U
PVC-U

Acciaio inox
Acciaio inox

PVC-U

PVC-U
EPDM-FPM

PTFE
PVC/Inox

PVC-U
PP-GR

PE
Acciaio inox

PP-GR
PP

PP-GR
PE

Nylon
Ottone
PP-GR

Pos.

1
2
3
4
5
6
7
8

9

10

11
12
13
14
15
16

17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

Materiaux

PE
PVC-U

Acier inox
Acier inox

PTFE
PVC-U
PVC-U

EPDM-FPM

EPDM-FPM

EPDM-FPM

Acier inox
PVC-U
PVC-U

Acier inox
Acier inox

PVC-U

PVC-U
EPDM-FPM

PTFE
PVC/Acier inox

PVC-U
PP-GR

PE
Acier inox

PP-GR
PP

PP-GR
PE

Nylon
Laiton
PP-GR

Q.té

1
1
1
1
2
1
1
2

1

2

2
2
2
2
2
1

1
4
2
1
1
1
2
2
2
1
1
1
2
2
1

Composants

Chapeau de protection
Poignée

Vis
Rondelle

*Garniture de la sphère
Sphére
Corps

*Joint du support
de la garniture 5

*Joint du corps (O-ring)

*Joint du collet

Vis
Collet

Écrou union
Rondelle

Ecrou
Support de la garniture 

de la sphère
Bague de fermeture

*Joint de la tige de manoeuvre
*Coussinet antifriction

Tige de manoeuvre supérieure
Tige de manoeuvre inférieure

Plateau
Chapeau de protection

Ressort
Blocage des écrou

Couvert
Bouton de blocage des écrou

Chapeau de protection
Vis

**Ecrous d'ancrage
**Bride pour l'actuation

* parti di ricambio
** accessori

* pièce de rechange
** accessoires
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VKD PVC-U 75÷110

Pos.

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

Q.ty

1
1
1
1
2
1
1
2
1
2
2
2
2
2
2
1
1
4
2
1
1
1
2
2
2
1
1
1
2
2
1

Components

Protection cap
Handle
Screw

Washer
*Ball seat

Ball
Body

*Support O-ring for ball seat
*Radial seal O-ring

*Special socket seal
Screw

End connector
Union nut

Washer
Nut

Support for ball seat
Stop ring

*Stem O-ring
*Friction reducing bush

Upper stem
Lower stem

Pad
Protection cap

Spring
Nut block

Cover
Nut block button

Protection cap
Screw

**Bracketing bush
**Actuation adapter

Material

PE
U-PVC

Stainless steel
Stainless steel

PTFE
U-PVC
U-PVC

EPDM-FPM
EPDM-FPM
EPDM-FPM

Stainless steel
U-PVC
U-PVC

Stainless steel
Stainless steel

U-PVC
U-PVC

EPDM-FPM
PTFE

PVC/Stainless steel
U-PVC
PP-GR

PE
Stainless steel

PP-GR
PP

PP-GR
PE

Nylon
Ottone
PP-GR

Pos.

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

Werkstoff

U-PVC
U-PVC

Edelstahl
Edelstahl

PTFE
U-PVC
U-PVC

EPDM-FPM
EPDM-FPM
EPDM-FPM

Edelstahl
U-PVC
U-PVC

Edelstahl
Edelstahl

U-PVC
U-PVC

EPDM-FPM
PTFE

U-PVC
U-PVC

Edelstahl
PE

Edelstahl
PP-GR

PP
PP-GR

PE
Nylon

Messing
PP-GR

Stûck

1
1
1
1
2
1
1
2
1
2
2
2
2
2
2
1
1
4
2
1
1
1
2
2
2
1
1
1
2
2
1

Benennung

Schutzkappe
Handgriff
Schraube

Scheibe
*Dichtungen

Kugel
Gehäuse

*O-Ring (zu Teil 5)
*O-Ring

*Spezialle Dichtung
Schraube

Anschlußteile
Überwurfmutter

Scheibe
Mutter

Dichtungsträger
Gewindering

*O-Ring
*Gleitscheibe
Obere spindel

Untere spindel
Rastplatte

Schutzkappe
Feder

Überwurfmutter Block
Deckel

Block Knopf
Schutzkappe

Schraube
**Gewindebuchsen

**Adapterflansch

* spare parts
** accessories

* Ersatzeile
** Zubehör
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Page 1 

BUTTERFLY 
VALVES 

Model B2000 series

 
 

Features 

 

Applications
Water 
Sewage
Air  
Odour
Mining

248 Wolseley Place Thomastown Vic 3074 Australia
Ph: 03 9460 5444  | Fax: 03 9460 5510  
Email: avfi@avfi.com.au  |  Web: www.avfi.com.au 05/09 
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Page 2 

Model B2000 series

Features

Stem Configuration 
Square drive as standard 
Round with key above 300mm. 

Top Flange
As per ISO 5211 direct mounting for notch 
plate & handle, Gear operator, Pneumatic 
Actuator and Electric Actuators.

O Ring
Prevent stem leakage 

Shaft Seal 
Bonding of elastomer to phenolic 
backing ring protects against 
distortion, a common cause of 
shaft leakage. 

Bushing
Stem bushing reduces valve 
torque, isolates the stem 
from the valve body, PTFE 
or Bronze material bushing 
available.

Disc
Precision Profile disc  
and polished disc edge 
provides bubble-tight 
shut off and assures 
minimum torque values 
and long seal life

Connection
Between disc and shaft. 
Pinned shaft standard  
Splined shaft available. 

Seat (Liner) 
The edge- boot seat features 
lower torque and eliminates the 
need for flange gaskets.  This 
seat design allows for easy field 

248 Wolseley Place Thomastown Vic 3074 Australia
Ph: 03 9460 5444  | Fax: 03 9460 5510  | Email: avfi@avfi.com.au | Web: www.avfi.com.au 05/09 
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Page 3 

Model B2000W (50-300) 

50mm– 300mm 
WAFER PATTERN 

248 Wolseley Place Thomastown Vic 3074 Australia
Ph: 03 9460 5444  | Fax: 03 9460 5510  | Email: avfi@avfi.com.au | Web: www.avfi.com.au 05/09 

1. Manufactured to AS4795. 
2. Face to face according to AS4795/ ISO5752-20 Series, EN558-20 Series. 
3. Drilling to AS2129 Table E (others on request) 
4. Top Flange drilling according to ISO 5211. 
5. Pressure test according to API598 
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Model B1000W (350-600) 

350mm– 600mm 
WAFER PATTERN 

248 Wolseley Place Thomastown Vic 3074 Australia
Ph: 03 9460 5444  | Fax: 03 9460 5510  | Email: avfi@avfi.com.au | Web: www.avfi.com.au 05/09 

1. Manufactured to AS4795. 
2. Face to face according to AS4795/ ISO5752-20 Series, EN558-20 Series. 
3. Drilling to AS2129 Table E (others on request) 
4. Top Flange drilling according to ISO 5211. 
5. Pressure test according to API598 
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Model B2000L (50-300) 

50mm– 300mm 
LUGGED PATTERN 

248 Wolseley Place Thomastown Vic 3074 Australia
Ph: 03 9460 5444  | Fax: 03 9460 5510  | Email: avfi@avfi.com.au | Web: www.avfi.com.au 05/09 

1. Manufactured to AS4795. 
2. Face to face according to AS4795/ ISO5752-20 Series, EN558-20 Series. 
3. Drilling to AS2129 Table E (others on request) 
4. Top Flange drilling according to ISO 5211. 
5. Pressure test according to API598 
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Model B1000L (350-600) 

350mm– 600mm 
LUGGED PATTERN 

248 Wolseley Place Thomastown Vic 3074 Australia
Ph: 03 9460 5444  | Fax: 03 9460 5510  | Email: avfi@avfi.com.au | Web: www.avfi.com.au 05/09 

1. Manufactured to AS4795. 
2. Face to face according to AS4795/ ISO5752-20 Series, EN558-20 Series. 
3. Drilling to AS2129 Table E (others on request) 
4. Top Flange drilling according to ISO 5211. 
5. Pressure test according to API598 
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Page 7 

Model B/FLY-GEAR 

Gear Box & 
Hand-lever
Dimensions

248 Wolseley Place Thomastown Vic 3074 Australia
Ph: 03 9460 5444  | Fax: 03 9460 5510  | Email: avfi@avfi.com.au | Web: www.avfi.com.au

Overall Dimensions & Weight of Lever 
Size 
(mm) A B R 

Weight 
(kg) 

50-100 256.7 32 52 0.9 
125-150 310 32 52 1.04 
200-300 359 40 75.2 2.3 

Overall Dimensions of Double-Stage Wormgear Gearbox 
Valve 
Size A B C D E F H L Ø Ød ØD ØD1 4-M H Torque

(nm) Drive Ratio Weight 

DN 400 56.5 178.5 121 115 104 174 125.5 66 300 197 28.2 140 4-M18 22 2500 320:1-640:1 47 

DN 450 56.5 178.5 121 115 104 174 125.5 66 300 197 36.2 140 4-M18 27 2500 320:1-640:1 47 

DN 500 56.5 178.5 121 115 104 174 125.5 66 300 197 36.2 140 4-M18 27 2500 320:1-640:1 47 

DN 550 56.5 197.5 142 144 130 174 145.5 66 300 276 48.2 165 4-M20 36 2500 320:1-640:1 56 

DN 600 56.5 197.5 142 144 130 174 145.5 66 300 276 48.2 165 4-M20 36 2500 320:1-640:1 56 

DN 700 67 197.5 142 144 130 174 145.5 66 300 300 60.2 254 8-M16 46 8000 352:1/704:1 102 

DN 750 67 197.5 142 144 130 174 145.5 66 300 300 60.2 254 8-M16 46 8000 352:1/704:1 102 

DN 800 67 197.5 142 144 130 174 145.5 66 300 300 60.2 254 8-M16 46 8000 352:1/704:1 102 

DN 900 76 270 215 200 196 215 235 126 300 300 72.2 254 8-Ø18 55 15000 320:1-640:1 140 

DN 1000 76 270 215 200 196 215 235 126 300 300 72.2 254 8-Ø18 55 15000 320:1-640:1 140 

05/09 
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Page 8 

B/FLY DRIVE OPTIONS 

05/09 

Drive Options 
Standard cast Iron handle   316 
SS Notch Plate 

Optional Full SS Handle and 
316 Notch Plate 

Optional Aluminum Notch Plate 
and Handle.

Cast Iron Worm Gear Manual 
actuator. 
Single stage for 50-350mm 
Double stage 400 to 600mm 

Optional Aluminum worm gear 
manual operator . 
Available for up to 150mm 

Pneumatic Double Acting or 
Spring Return, Rack & Pinion 
and Scotch yoke actuators

Electric  Open / Close
 or 4-20mA Modulation. 

248 Wolseley Place Thomastown Vic 3074 Australia
Ph: 03 9460 5444  | Fax: 03 9460 5510  | Email: avfi@avfi.com.au | Web: www.avfi.com.au
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DOUBLE FLANGED BUTTERFLY VALVE F 012-K1

4 20/1000 1.5F 012-K1

Double flanged butterfly valve with short construction length to be
used in heavy duty applications.

TECHNICAL DATA

Nominal diameter: DN 150 – DN 2000
bigger sizes upon request

FEATURES
- Absolutely tight sealing with flow in either direction

- The valve body and disc are accurately machined which results in
low operating torque and long service life and reliability.

- Triple shaft bearings prevents shaft deflection and guarantees 
optimum guidance even after many years of operating service.

- Can be disassembled, material-specific recycling possible.

- Single flange mounting is possible.

- Can be installed in any desired position.

- Maintenance-free

- Fully repairable valve

GENERAL APPLICATIONS

- Offshore

- Water and wastewater technology

- Shipbuilding

- Power plants

Face-to-face: EN 558 Series 20 (DIN 3202 T3 K1)
ISO 5752 Series 20 (DIN 3202 T3 K1)
API 609 Table 1
NF E 29-305.1

Flange accommodation: DIN 2501 PN 6/10/16
ANSI B 16.5, Class 150
MSS SP44 Class 150
AWWA C 207
AS 2129 Table D and E
BS 10 Table D and E
JIS B 2211-5 K
JIS B 2212-10 K

Flange Surface Design: DIN 2526, Form A-E, ANSI RF

Top flange: EN ISO 5211
NF E 29-402

Marking: DIN EN 19

Tightness check: DIN 3230 T3 BO, BN (Leakage Rate 1)
ISO 5208, Category 3
API 598 Table 5
ANSI B 16-104, Class VI

Temperature range: –20 °C to + 160 °C (depending on 
pressure, medium and material)

Operating pressure: max. 16 bar

Differential pressure: max. �p 16 bar

Vacuum: 0,2 bar absolute (depending on
medium and temperature)
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DOUBLE FLANGED BUTTERFLY VALVE F 012-K1

F012-K1 with free shaft end according to EN ISO 5211

Ø
D

E

C

B
A

Ø F

Z

∅ Di

E1

DN
[mm]

Size
[in] A B C D E F Flange Z

splitted
shaft

TS-
shaft

Weight [kg]

GGG 40
Dimensions [mm]

6

8

10

12

14

16

18

20

24

28

30

32

34

36

40

42

44

48

52

54

56

60

64

66

72

78

203

228

266

291

332

363

397

437

498

581

590

630

641

696

771

817

840

905

970

1000

1025

1115

1115

1225

1320

1400

150

176

212

237

269

314

335

405

469

507

550

556

590

617

675

725

755

810

910

905

965

1060

1090

1150

1195

1310

353

404

478

528

601

677

732

842

967

1088

1140

1186

1201

1313

1446

1542

1595

1715

1880

1905

1990

2175

2205

2375

2515

2710

305

350

430

480

540

605

675

710

830

905

1000

1020

1005

1120

1020

1346

1405

1480

1630

1685

1685

1855

1830

2035

2130

2265

Di

148

199

248

296

338

388

430

494,5

590

680

728

780

1031

880

980

1031

1078

1170

1275

1340

1375

1472

1570

1646

1769

1962

56

60

68

78

92

102

114

127

154

165

190

190

254

203

216

254

254

254

280

280

280

280

280

280

280

525

90

90

125

125

150

150

210

210

300

300

298

300

298

300

350

350

350

350

415

415

415

475

475

475

475

525

F 07

F 07

F 10

F 10

F 12

F 12

F 14

F14/F16

F16/F25

F16/F25

F 25

F 25

F 25

F 25

F 30

F 30

F 30

F 35

F 35

F 35

F 35

F 40

F 40

F 40

F 40

F 48

139

190

240

287

330

378

417

474

563

660

703

757

807

860

956

998

1046

1154

1244

1310

1346

1444

1545

1622

1747

1890

22

32

47

69

80

120

144

163

233

292

–

446

–

568

624

–

–

–

–

–

–

–

–

–

–

–

23

34

50

72

86

128

150

170

260

345

470

466

600

610

722

1020

1180

980

1607

1760

1806

2210

2310

2560

3140

4126

Subject to change without notice.

150

200

250

300

350

400

450

500

600

700

750

800

850

900

1000

1050

1100

1200

1300

1350

1400

1500

1600

1650

1800

2000
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WORM GEAR

HAND LEVER

ACTUATORS TYP F 012-K1

DN
[mm]

Size
[in]

Hand
Lever F H

Weight
[kg]L

150-200 6-8 Size III 90 100 276 0,50

DN
[mm]

Size
[in] Gear H J

Weight
[kg]K L

150-200

250

300-350

400-450

500

550-600

700-800

900

1000

1200

6-8

10

12-14

16-18

20

22-24

28-32

36

40

48

Size III

Size IV

Size V

Size VI

Size VII

Size VIII

Size XIV

Size XV

Size XVI

Size XVII

129

129

158

228

278

355

295

294

253

323

47

60

76

90

123

154

54

97

237

292

200

200

250

356

457

610

457

457

356

457

202

252

280

322

406

466

466

498

558

647

2,3

2,8

6,3

16,0

30,5

45,0

65,0

104,0

186,0

262,0

JL

H

∅
K

L ∅ F

H

Subject to change without notice.

The dimensioning of actuators refers to an operating pressure of 10 bar.

Other Actuators: See Documentation of the Manufacturer.

ELECTRIC ACTUATOR

DN
[mm]

Size
[in]

Actuator
Type H J K L M

Weight
[kg]

150

200-250

300-350

400-500

2-6

8-10

12-14

16-20

E 65

E 110

E 160

E 210

233

251

239

276

172

245

279

369

80

125

198

315

139

139

139

139

119

134

157

215

7,0

14,0

25,0

40,0

The dimensioning of actuators refers to an operating pressure of 10 bar.
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L J

K

H

L J

K

H

SWITCH BOX SERIES MSK/NSK

MSK: Switch Box with integrated micro limit switches.
NSK: Switch Box with integrated proximity switches.

ACTUATORS TYP F 012-K1

Subject to change without notice.

PNEUMATIC DOUBLE ACTING

PNEUMATIC SPRING RETURN

DN
[mm]

Size
[in]

Actuator
Type H J

Weight
[kg]K L

150

200

250-300

350-450

500

600-700

800-900

6

8

10-12

14-18

20

24-28

32-36

EB6

EB8

EB10

EB12

EB265

EB270

EB280

123

136

155

182

232

278

278

103

115

135

159

152

220

220

62

68

79

94

76

110

110

208

250

312

367

390

445

600

2,6

4,3

6,8

12,0

18,0

32,0

42,0

DN
[mm]

Size
[in]

EBF
Actuator H J

Weight
[kg]K L

150

200

250-300

350-400

450-600

6

8

10-12

14-16

18-24

EB8

EB10

EB12

EB270

EB280

136

155

182

278

278

115

135

159

220

220

68

79

94

110

110

389

526

658

655

1020

7,7

14,3

25,4

45,0

68,0

The dimensioning of actuators refers to the following operating conditions:
Control air Pressure: 6 bar
Operating Pressure: DN 150 - DN 300 10 bar

DN 350 6 bar
DN 400 - DN 900 3 bar

Dimensioning for other conditions: upon request

The dimensioning of actuators refers to the following operating conditions:
Control air Pressure: 6 bar
Operating Pressure: DN 150 - DN 300 10 bar

DN 350 6 bar
DN 400 - DN 900 3 bar

Dimensioning for other conditions: upon request

Other Actuators: See Documentation of the Manufacturer.

Size I Size II
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DOUBLE FLANGED BUTTERFLY VALVE F 012-K1

MATERIAL SPECIFICATION AND PARTS LIST

12

13 13

14

12

16

16

15

8

9

10

6
5

20

11

3

1

2

7

4

3

17
18
19

20

Version with splitted shaftTS-Version

Pt.

1

2

3/4

5

6

7

8

Description

Body

Nodular Cast Iron
Seal

NBR
EPDM
CSM
FPM
VSI
Bearing sleeve

Bronze
Polyamide
PTFE
Cover plate

Grey Cast Iron
O-ring

NBR
FPM
Set screw DIN 915

Steel
Stainless Steel
Disc

Steel
Stainless Steel

Aluminium Bronze
Coating
Surface 
Quality

Other materials upon request.

Material

GGG-40

Acrylonitrile butadiene rubber
Ethylene propylene caoutchouc
Chlorsulphonated polyethylene
Fluorocarbon caoutchouc
Silicon rubber

RG 5

GG 25

Acrylonitrile butadiene rubber
Fluorocarbon caoutchouc

45 H galvanized
X5CrNiMo 17-12-2

St52.3
X5CrNi 18-10
G-X5CrNiMo19-11-2
X2CrNiMo17-12-2
X2CrNiMoTi17-12-2
X2CrNiMoN22-5-3
Hastelloy
CuAI10Ni
Halar, Rilsan

electropolished, mirror finished

Material No.

0.7040

0.6025

1.4401

1.0570
1.4301
1.4408
1.4404
1.4571
1.4462
2.4883
2.0975

ASTM

60-40-18

40 B

B8M

572-50
304
A 351 CF8M
316 I
316 Tl
F 51
Hastelloy
C 95800

Pt.

9/10

11

12

13

14

15

16

17

18

19

20

Description

Shaft

Stainless Steel

Bronze
O-ring

NBR
FPM
TS-disc

Nodular Cast Iron
Stainless Steel
Aluminium Bronze
Coating
Surface
Quality
TS-shaft

Stainless Steel

Bronze
Sleeve

Stainless Steel
Taper Pin

Stainless Steel
Hex. Nut

Stainless Steel
O-ring

NBR
Shaft retainer

Bronze
Cover plate

Grey Cast Iron
Screw

Steel
Stainless Steel

Material No.

1.4104
1.4401
2.4883
2.0975

0.7040
1.4408
2.0975

1.4104
1.4122
1.4401
2.0975

1.4301

1.4571

0.6025

ASTM

430F
316
Hastelloy

60-40-18
A351CF8M
C 95800

430F

316

304

316Ti

8

B45

40 B

B8
B8M

Subject to change without notice.

Material

X14CrMoS17
X5CrNiMo17-12-2
Hastelloy
CuAlNiBZ

Acrylonitrile butadiene rubber
Fluorocarbon caoutchouc

GGG 40
G-X5CrNiMo19-11-2
CuAl10Ni
Halar, Rilsan

electropolished, mirror finished

X14CrMoS17
X39CrMo17-1
X5CrNiMo17-12-2
CuAlNiBZ

X5CrNi18-10

X6CrNiMoTi17-12-2

A2

Acrylonitrile butadiene rubber

RG 5

GG 25

45 H galvanized
A2-70
A4-70
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DOUBLE FLANGED BUTTERFLY VALVE F 012-K1

Operating Pressure

6 [bar] 10 [bar] 16 [bar]

Opening angel �°

20° 30° 40° 50° 60° 70° 80° 90°

Kv-VALUES

- The Kv-value (m3per hour) is the
flow of water at a temperature of
5 °C to 30 °C ( 41°F to 86°F) at
�p of 1 bar.

- The Kv-values specified are 
based on tests carried out by the
Delfter Hydraulics Laboratories,
the Netherlands.

- Permissible velocity of flow 
Vmax 4,5 m/s for liquids and 
Vmax 70 m/s for gases.

- The throttle function is linear at
an angle 30° to 70°.

- Avoid cavitation!

For further values, please contact
our engineers.

TORQUE

- The torque values specified
(MD) are based on liquid and
lubricant media.

- Powdery (non-lubricant) media
Md x 1,3

- Dry gases/high viscous media 
Md x 1,2

- The values specified are based
on the initial breakaway 
torque.

- Dynamic torque specification
available upon request.

Regarding the dimensioning of
actuators, please contact our en-
gineers.

3 [bar][mm]

DN Size

[in]

6

8

10

12

14

16

18

20

24

28

32

36

40

48

36

59

150

200

350

420

720

900

1050

1560

2070

2700

4600

7800

45

76

180

240

540

620

746

1100

2100

2240

3800

4900

6780

12 000

110

140

200

280

610

750

860

2255

3000

3450

6600

7100

11 500

21 000

125

200

240

360

700

850

1500

3690

5830

8100

11 200

14 500

24 400

44 000

[mm]

DN Size

[in]

6

8

10

12

14

16

18

20

24

28

32

36

40

48

90

180

360

550

780

1050

1080

1100

1400

1755

2260

2280

3970

7900

200

350

660

1000

1400

1800

2040

2200

2800

3260

4550

6030

8300

13 800

360

580

1100

1600

2400

3100

3350

3500

5100

5980

8230

10 500

14 480

19 700

640

1000

1800

2600

4000

5500

6100

6200

8800

10 600

12 900

17 600

24 000

33 500

900

1600

3100

5000

8000

11 000

11 500

12 000

14 000

17 100

20 300

29 200

37 100

53 300

1350

3000

5300

7500

10 800

12 000

14 600

15 100

22 000

25 300

29 300

42 150

60 300

73 050

2100

4000

6400

8500

11 500

14 500

20 500

21 000

29 300

36 000

44 600

59 000

81 500

102 650

150

200

250

300

350

400

450

500

600

700

800

900

1000

1200

150

200

250

300

350

400

450

500

600

700

800

900

1000

1200

35

43

125

200

350

490

510

520

750

770

1200

1540

2200

5050

www.ebro-armaturen.com
post@ebro-armaturen.com

04.2008   1.0   LD

All values in Nm

Subject to change without notice.
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1.2

LUG TYPE BUTTERFLY VALVE Z 014-A

TECHNICAL DATA
Nominal diameter: DN 20 – DN 600 (DN 20 only PN10/16)
Face-to-face: EN 558 Series 20 (DIN 3202 T3 K1)

ISO 5752 Series 20 
API 609 Table 1
BS 5155 Series 4
NF E 29-305.1

Flange accommodation: DIN 2501 PN 6/10/16
ANSI B 16.5, Class 150
MSS SP44 Class 150
AWWA C 207
AS 2129 Table D and E
BS 10 Table D and E
JIS B 2211-5 K
JIS B 2212-10 K

Lap-joint flange: DIN 2641 and DIN 2642
Weld-on flange: DIN 2576
Flange Surface
Design: DIN 2526 Form A-E, ANSI RF
Top flange: EN ISO 5211

NF E 29-402
Marking: DIN EN 19
Tightness check: DIN 3230 T3 BO, BN (Leakage Rate 1)

ISO 5208, Category 3
API 598 Table 5
ANSI B 16-104, Class VI

Temperature range: –20 °C to +160 °C (depending on
pressure, medium and material)

Operating pressure: max. 16 bar
Differential pressure: max. �p16 bar
Vacuum: 0,2 bar absolute (depending on

medium and temperature)

Z 014-A

Lug type butterfly valve with threaded holes. This type enables the
one-sided lugging of pipes.

FEATURES
- Absolutely tight sealing with flow in either direction
- The valve body and disc are accurately machined which results in 

low operating torque and long service life and reliability.
- Triple shaft bearings prevents shaft deflection and guarantees 

optimum guidance even after many years of operating service.
- Can be disassembled, material-specific recycling possible.
- Single flange mounting is possible.
- Can be installed in any desired position.
- Maintenance-free
- Fully repairable valve

GENERAL APPLICATIONS
- Chemical and petrochemical industries
- Water and wastewater technology
- Pneumatic materials handling technology
- Shipbuilding
- Power generation industry
- Food industry
- Civil engeneering
- For paint and laquers, a silicon-free Version is available.
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DN
[mm]

Size
[in] A B C D E F Flange H1 H2G Z 

Dimensions [mm]
Weight [kg]

(GG-25)
splitted TS-
Shaft Shaft

3/4

1
11/4

11/2

2
21/2

3
4
5
6
8
10
12
14
16
18
20
24

Subject to change without notice.

LUG TYPE BUTTERFLY VALVE Z 014-A

*     according to the mounted actuator
**   Baulänge gem. EN 558 Reihe 20 (92 mm)

20
25
32
40
50
65
80

100
125
150
200
250
300
350
400
450
500
600

104
104
104
113
126
134
157
167
180
203
228
266
291
332
363
397
437
498

149
149
154
179
210
227
261
282
307
353
404
478
528
601
677
732
842
967

63
63
68
80
95

115
138
158
188
210
268
320
370
408
470
530
574
675

45
45
50
66
84
93

104
115
127
150
176
212
237
269
314
335
405
469

33
33
33
33
43
46
46
52
56
56
60
68
78

78(92)**
102
114
127
154

54
54
54
54
54
54
65
65
65
90
90

125
125
150
150
210
210
300

F04
F04
F04
F04
F04
F04
F05
F05
F05
F07
F07
F10
F10
F12
F12
F16

F14/F16
F16/F25

12
12
12
12
12
12
16
16
16
19
19
24
24
*
*
*
*
*

19
19
19
19
19
19
25
25
25
30
30
39
39
–
–
–
–
–

11
11
11
11
11
11
14
14
14
17
17
22
22
*
*
*
*
*

–
–
–
22
25
45
65
85

111
139
190
240
287
330
378
417
474
563

2,1
2,1
2,1
4,0
4,8
5,5
8,6
9,8

10,1
13,1
18,8
29,5
37,0
54,8
81,5

101,4
136,3
240,5

–
–
–
–
–
–
9,1

10,4
10,7
14,6
20,6
32,5
40,5
60,4
87,3

105,9
142,8
267,5

∅ F

� GH
1

C

A
B

Z

E

∅ F

G

H
2

∅
D

Optional shaft end:
double flat acc. to 
EN ISO 5211

Z 014-A with bare shaft end according to EN ISO 5211

Di
31,5
31,5
31,5
38
48,5
63,5
78,5
98,5

123,5
148
199
248
296
338
388
430,5
494,5
590

∅ Di
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WORM GEAR

HAND LEVER

DN
[mm]

Size
[in]

Hand
Lever F H

Weight
[kg]L

20- 65
80-125

150-200

3/4-21/2

3-5
6-8

Size I
Size II
Size III

54
65
90

70
80

100

155
195
276

0,15
0,15
0,55

DN
[mm]

Size
[in] Gear H J

Weight
[kg]K L

20-65
80-125

150-200
250

300-350
400-450

500
600

3/4-21/2

3-5
6-8
10

12-14
16-18

20
24

Size I
Size II
Size III
Size IV
Size V
Size VI
Size VII
Size VIII

89
89

129
129
158
228
278
355

39
39
47
60
76
90

123
154

125
125
200
200
250
356
457
610

152
159
202
252
280
322
406
466

1,95
1,45
2,35
2,85
6,35

16,0
30,5
45,0

J ACK L
J DC

M

H

L

H

∅
K

ELECTRIC ACTUATOR

DN
[mm]

Size
[in]

Actuator
Type H J/DC K L M

Weight
[kg]J/AC

20-150
200-250
300-350
400-500

3/4-6
8-10

12-14
16-20

E 60
E 100
E 150
E 200

158
183
200
212

171
206
238
313

171
246
278
313

62
74

105
124

182
121
189
283

110
131
155
220

15,0
11,5
21,0
34,0

AC = Alternating current
DC = Direct current

L

H

∅ F

J

ACTUATORS Z 014-A

Subject to change without notice.

The dimensioning of actuators refers to an operating pressure of 10 bar.

The dimensioning of actuators refers to an operating pressure of 10 bar.

Other Actuators: See Documentation of the Manufacturer.
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SWITCH BOX SERIES MSK/NSK

L J

K

H

MSK: Switch box with integrated micro limit switches.
NSK: Switch box with integrated proximity switches.

PNEUMATIC DOUBLE ACTING

PNEUMATIC SPRING RETURN

The dimensioning of actuators refers to the following operating conditions:
Control air Pressure: 6 bar
Operating Pressure: DN   20 - DN 300 10 bar

DN 350 6 bar
DN 400 - DN 600 3 bar

Dimensioning for other conditions: upon request

L

H

K

J

45 115

11
5

60

100

ACTUATORS Z 014-A

The dimensioning of actuators refers to the following operating conditions:
Control air Pressure: 6 bar
Operating Pressure: DN   20 - DN 300 10 bar

DN 350 6 bar
DN 400 - DN 600 3 bar

Dimensioning for other conditions: upon request

Subject to change without notice.Other Actuators: See Documentation of the Manufacturer.

DN
[mm]

Size
[in] Actuator H J

Weight
[kg]K L

20-65
80-125
150
200

250-300
350-450

500
600

3/4-21/2

3-5
6
8

10-12
14-18

20
24

EB4
EB5
EB6
EB8
EB10
EB12
EB265
EB270

96
108
123
136
155
182
232
278

74
88

103
115
135
159
152
220

49
55
62
68
79
94
76

110

145
174
208
250
312
367
390
445

1,1
1,7
2,6
4,3
6,8

12,0
18,0
32,0

DN
[mm]

Size
[in]

EBF
Actuator H J

Weight
[kg]K L

20-100
125
150
200

250-300
350-400
450-600

3/4-4
5
6
8

10-12
14-16
18-24

EB5
EB6
EB8
EB10
EB12
EB270
EB280

108
123
136
155
182
278
278

88
103
115
135
159
220
220

55
62
68
79
94

110
110

273
326
389
526
658
655

1020

3,0
5,0
7,7

14,3
25,4
45,0
68,0
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LUG TYPE BUTTERFLY VALVE Z 014-A

MATERIAL SPECIFICATION AND PARTS LIST

Pt.
1

2

3/4

5

6

7

8

Description
Body
Nodular Cast Iron

Seat
NBR
EPDM
CSM
FPM
VSI
AU
Bearing bush
Brass
Polyamide
PTFE
Seal DIN 7603
Copper
Plug screw DIN 908
Stainless Steel
Set screw DIN 915
Steel
Stainless Steel
Disc
Steel
Stainless Steel

Aluminium Bronze
Coating
Surface
Quality

Material

GGG-40
GGG-40.3

Acrylonitrile butadiene rubber
Ethylene propylene caoutchouc
Chlorsulphonated polyethylene
Fluorocarbon caoutchouc
Silicon rubber
Polyurethane elastomer

MS 58
PA 66
Polytetrafluorethylen

Cu

G-X5CrNiMo19-11-2

45 H galvanized
A4-70

ST 52.3
X5CrNi18-10
G-X5CrNiMo19-11-2
X2CrNiMo17-12-2
X6CrNiMOTi17-12-2
G-X2CrNiMoN26-7-4
Hastelloy
G-CuAI10Ni
Halar, Rilsan

electropolished, mirror finished

Material-No.

0.7040
0.7043

2.0401

1.4408

1.0570
1.4301
1.4408
1.4404
1.4571
1.4469
2.4883
2.0975

ASTM

60-40-18

B45

Copper

CF8M

B8M

572-50
304
CF8M
316 L
316 Ti
F 51
Hastelloy
C 95800

Pt.
9/10

11

12

13

14

15

16

17

18

19

20

Description
Shafts
Stainless Steel

Aluminium Bronze
O-ring
NBR
FPM
TS-disc
Nodular Cast Iron
Stainless Steel
Aluminium Bronze
Coating
Surface
Quality
TS-shaft
Stainless Steel

Sleeve
Stainless Steel
O-ring
NBR
FPM
Retaining ring
Stainless Steel
O-Ring
NBR
Shaft retainer
Brass
Cover plate
Grey Cast Iron
Screw
Steel
Stainless Steel

Other materials upon request.

Material-No.

1.4122
1.4104
1.4401
2.4883
2.0975

0.7040
1.4408
2.0975

1.4104
1.4122
1.4401

1.4301

1.4122

2.0401

0.6025

ASTM

430F
316
Hastelloy

60-40-18
CF8M
C 95800

430F

316

304

B45

40 B

B8
B8M

Pts. 17-20:
Cover plate for
Valve � DN 350

Material

X39CrMo17-1
X14CrMoS17
X5CrNiMo17-12-2
Hastelloy
CuAl10Ni

Acrylonitrile butadiene rubber
Fluorocarbon caoutchouc

GGG-40
G-X5CrNiMo19-11-2
G-CuAI10Ni
Halar, Rilsan

electropolished, mirror finished

X14CrMoS17
X39CrMo17-1
X5CrNiMo17-12-2

X5CrNi18-10

Acrylonitrile butadiene rubber
Fluorocarbon caoutchouc

X39CrMo17-1

Acrylonitrile butadiene rubber

MS 58

GG-25

45 H galvanized
A2-70
A4-70

15
3

13

14

16

11

12

9

8

11

10

1

4

5

6 20

19

18

17

2
7

15

11

Version with splitted shaftTS-Version 

Subject to change without notice
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All Values in Nm

LUG TYPE BUTTERFLY VALVE Z 014-A

TORQUE
- The torque values specified
(MD) are based on liquid and
lubricant media.

- Powdery (non-lubricant) media
Md x 1,3

- Dry gases/high viscous media 
Md x 1,2

- The values specified are based
on the initial breakaway 
torque.

- Dynamic torque specification
available upon request.

Regarding the dimensioning of
actuators, please contact our en-
gineers.

DN
[mm]

Size
[in]

Operating pressure
3  [bar] 6  [bar] 10  [bar] 16  [bar]

20
25
32
40
50
65
80

100
125
150
200
250
300
350
400
450
500
600

3/4
1

11/4
11/2
2

21/2
3
4
5
6
8

10
12
14
16
18
20
24

–
–
–
–

5
7
8
9

15
36
59

150
200
350
420
720
900

1050

–
–
–
–

7
9

10
18
22
45
76

180
240
540
620
746

1100
2100

5
5
5
6
7

15
18
28
45

110
140
200
280
610
750
860

2255
3000

–
–
–

8
9

18
24
37
59

125
200
240
360
700
850

1500
3690
5830

Kv-VALUES
- The Kv-value (m3per hour) is the
flow of water at a temperature
of 5 °C to 30 °C ( 41°F to 86°F)
at �p of 1 bar.

- The Kv-values specified are ba-
sed on tests carried out by the
Delfter Hydraulics Laboratories,
the Netherlands.

- Permissible velocity of flow 
Vmax 4,5 m/s for liquids and 
Vmax 70 m/s for gases.

- The throttle function is linear at
an angle 30° to 70°.

- Avoid cavitation! 

For further values, please
contact our engineers.

Opening angel �°
[mm]
DN Size

[in]
20
25
32
40
50
65
80

100
125
150
200
250
300
350
400
450
500
600

3/4

1
11/4

11/2

2
21/2

3
4
5
6
8

10
12
14
16
18
20
24

–
–
–
–

1,2
2
8

13
26
35
43

125
200
350
490
510
520
750

1
1,5
1,5
2,2
8
9

24
28
65
90

180
360
550
780

1050
1080
1100
1400

4
5
5
8

13
22
50
65

130
200
350
660

1000
1400
1800
2040
2200
2800

8
10
11
15
22
42
95

130
230
360
580

1100
1600
2400
3100
3350
3500
5100

11
15
16
21
38
77

150
180
350
640

1000
1800
2600
4000
5500
6100
6200
8800

19
24
27
33
50

115
240
340
530
900

1600
3100
5000
8000

11000
11500
12000
14000

27
32
35
43
65

170
330
550
870

1350
3000
5300
7500

10800
12000
14600
15100
22000

32
36
40
50
85

215
420
800

1010
2100
4000
6400
8500

11500
14500
20500
21000
29300

20° 30° 40° 50° 60° 70° 80° 90°

www.ebro-armaturen.com
post@ebro-armaturen.com

03.2002   2.0   MBR
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F O R M A T U R A

P O L I M E R I
N E Z I O N E

VR PVC-U

Valvola di ritegno in PVC-U

U-PVC check valve

Clapet de retenue en PVC-U

Rückschlagventil aus U-PVC
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209

VR PVC-U

LEGENDA

Valvola di ritegno
in PVC-U

U-PVC check valve Clapet de retenue
en PVC-U

Rückschlagventil
aus U-PVC

• La valvola di ritegno FIP ha la
funzione di permettere il pas-
saggio del fluido in una sola 
direzione

• Gamma dimensionale da d 16 mm
a d 110 mm, da R 3/8” a R 4”

• Resistenza a pressioni di eserci-
zio fino a 16 bar a 20° C 
(acqua)

• Idoneità del PVC impiegato a
venire in contatto con acqua
potabile ed altre sostanze ali-
mentari secondo le leggi vigenti

• Possibilità di effettuare la ma-
nutenzione con il corpo valvola
installato

• FIP check valve permits fluids to
flow in one direction only

• Size range from d 16 mm up to
110 mm

• Pressure rating: maximum wor-
king pressure: 16 bar at 20° C
(water)

• FIP PVC is suitable for conve-
ying foodstuffs and drinking
water and meets the necessary
standards and regulations

• Maintenance can be carried out
while the valve body is installed
in line

• Le clapet de retenue FIP permet
le passage du fluide dans une
seule direction

• Gamme dimensionnelle de d 16
mm jusqu’à d 110 mm

• Pression de service jusqu’à 16
bar à 20° C (eau)

• PVC de qualité alimentaire apte
à l’utilisation avec I’eau potable
et Ies aliments suivant Ies régle-
ments en vigueur

• Possibilité d’effectuer l’entre-
tien sans devoir démonter le
corps

• FIP-Rückschlagventile erlauben
den Durchfluß nur in einer
Richtung

• Nennweiten von d 16 mm bis d
110 mm

• Druck: max. Betriebsdruck 16
bar bei 20° C (Wasser)

• FIP PVC entspricht den gelten-
den Vorschriften und ist für
Trinkwasser oder andere für den
Verzehr bestimmte Medien zu-
gelassen

• Bei Wartungsarbeiten kann das
Gehäuse in der Rohrleitung ver-
bleiben

d diametro nominale ester-
no in mm

DN diametro nominale inter-
no in mm

R dimensione nominale
della filettatura in pollici

PN pressione nominale in
bar (pressione max di
esercizio a 20° C - ac-
qua - 50 anni)

g peso in grammi
K chiave del coperchio
PVC-U cloruro di polivinile rigi-

do
EPDM elastomero etilene propi-

lene 
FPM fluoroelastomero

d nominal outside diame-
ter in mm

DN nominal internal diame-
ter in mm

R nominal size of thread in
inches

PN nominal pressure in bar
(max. working pressure
at 20° C - water - 50
years)

g weight in grams
K bonnet wrench opening
U-PVC unplasticized polyvinyl

chloride
EPDM ethylene propylene rub-

ber 
FPM vinylidene fluoride rub-

ber

d diamètre extérieur nomi-
nal en mm

DN diamètre nominal inte-
rieur en mm

R dimension nominale du
filetage en pounces

PN pression nominale en
bar (pression de service
max à 20° C -eau- 50
années)

g poids en grammes
K clef du couvercle
PVC-U polychlorure de vinyle

non plastifié
EPDM élastomère éthylène

propylène 
FPM fluorélastomère de vinyli-

dène

d Rohraußendurchmesser,
mm

DN Nennweite, mm

R Gewinde (DIN 2999, T1)

PN Nenndruck, bar
(max  Betriebsdruck  bei
Wasser 20° C - 50 Jahre)

g Gewicht in Gramm
K Schlüsselweite
U-PVC Polyvinylchlorid, hart oh-

ne Weichmacher
EPDM Äthylen-Propylen-

Kautschuk 
FPM Fluor-Kautschuk

Fig. A Fig. B Fig. C
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210

VR PVC-U
Dati 
Tecnici

3

4

2

5

Technical 
Data

Données 
Techniques

Technische 
Daten

Variazione della pressione in fun-
zione della temperatura per acqua
o fluidi non pericolosi nei confron-
ti dei quali il PVC è classificato
CHIMICAMENTE RESISTENTE.
Vedere il prospetto "Guida alla
resistenza chimica". In altri casi è
richiesta un’adeguata diminuzio-
ne della pressione nominale PN.
50 anni secondo DIN 3441

Pressure/temperature rating for
water and harmless fluids to
which PVC is RESISTANT. See "A
guide to chemical resistance".
In other cases a reduction of the
rated PN is required.
50 years according to DIN 3441

Variation de la pression en fonc-
tion de la température pour I’eau
et les fluides non agressifs pour
lequels le PVC est considéré CHI-
MIQUEMENT RESISTANT. Voir
"Guide de résistance chimique".
Pour Ies autres cas une diminu-
tion du PN est nécessaire.
50 années selon DIN 3441

Druck/Temperatur Diagramm für
Wasser und ungefährliche Medien
gegen die PVC beständig ist (sie-
he Beständigkeitsliste). In allen
anderen FälIen ist eine
Reduzierung der Druckstufe erfor-
derlich.
50 Jahre nach DlN 3441

Coefficiente di flusso Kv100
Per coefficiente di flusso Kv100 si
intende la portata Q in litri al mi-
nuto di acqua a 20 °C che genera
una perdita di carico Δp = 1 bar
per una determinata apertura del-
la valvola.
I valori Kv100 indicati in tabella si
intendono per valvola completa-
mente aperta.

Flow coefficient Kv100
Kv100 is the number of litres per
minute of water at a temperature
of 20 °C that will flow through a
valve with a one-bar pressure dif-
ferential at a specified rate. The
Kv100 values shown in the table
are calculated with tha valve
completely open.

Coefficient de débit Kv100
Kv100 est le nombre de litres par
minute d’eau, à une température
de 20 °C, qui d’écoule dans une
vanne de régulation avec une
pression différentielle de 1 bar, à
une vitesse donnée. Les valeurs
Kv100 indiquées sur la table sont
évaluées lorsque le robinet est en-
tièrement ouvert.

Kv100 -Werte
Der Kv100 - Wert nennt den
Durchsatz in l/min für Wasser bei
20 °C und einem Δp von 1 bar
bei völlig geöffnetem Ventil.

Diagramma delle perdite di carico Pressure loss chart Diagramme de perte de charge Druckverlust-Diagramm

Pressioni minime per il solleva-
mento del pistone.

Minimum pressure drop for piston
in the open position.

Pression minimale pour l’élevation
du piston.

Druckabfall bei völlig angehobe-
nem Stempel.

Pressioni minime per la tenuta
(pistone in posizione chiusa).

Minimum back pressure for drop
tight service (piston in closed po-
sition)

Pression minimale pour l’étan-
cheéité (piston en position fer-
mée).

Mindestdruck für tropfdichten
Abschluß. (Stempel in geschlosse-
ner Stellung).
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VR PVC-U

VALVOLA Dl RITEGNO
con attacchi a bocchettone fem-
mina per incollaggio

CHECK VALVE
with unionized metric series plain
female ends for solvent welding

CLAPET DE RETENUE
avec raccordement union femelles
à coller

RÜCKSCHLAGVENTIL
mit Klebemuffen
21.303.5...

Dimensioni Dimensions Dimensions Dimensionen

VRUIV

VALVOLA DI RITEGNO
con attacchi femmina per incol-
laggio

CHECK VALVE
with metric series plain female
ends for solvent welding

CLAPET DE RETENUE
avec embouts femelles à coller

RÜCKSCHLAGVENTIL
mit Klebemuffen
21.303.2...

VRIV

La FIP ha approntato una gamma
di valvole di ritegno i cui attacchi
sono in accordo con le seguenti
norme:
incollaggio: ISO 727, UNI EN
1452, DIN 8063, NF T54 028
filettatura: UNI-ISO 228/1, DIN
2999 
flangiatura: ISO 2084, UNI EN
1452, DIN 8063
accoppiabili con tubi secondo
IS0 161/1, UNI EN 1452, DIN
8062, NF T54 016

FIP have produced a complete
range of check valves whose
joints comply with the following
standards:
solvent welding: ISO 727, UNI EN
1452, DIN 8063, NF T54 028
threaded coupling: UNI-ISO
228/1, DIN 2999 
flanged joints: ISO 2084, UNI EN
1452, DIN 8063
coupling to pipes complying ISO
161/1, UNI EN 1452, DIN 8062,
NF T54 016

FIP a réalisé une gamme complè-
te de clapets de retenue dont Ies
embouts sont conformes aux nor-
mes suivantes:
encollage: ISO 727, UNI EN 1452,
DIN 8063, NF T54 028
filetage: UNI-ISO 228/1, DIN
2999
brides: ISO 2084, UNI EN 1452,
DIN 8063
assemblés à des tubes conformes
aux ISO 161/1, UNI EN 1452, DIN
8062, NFTS4 016

Anschluß-Möglichkeiten unter
Berüchsichtigung internationaler
Normen. Die Rückschlagventilreihe
entspricht folgenden Normen:
Klebeanschluß: ISO 727, UNI EN
1452, DIN 8063, NF T54 028
Gewindeverbindung:
UNI-ISO 228/1, DIN 2999
Flanschanschluß: ISO 2084,
UNI EN 1452, DIN 8063 für
Rohre nach ISO 161/1, UNI EN
1452, DIN 8062, NF T54 O16

d

16
20
25
32
40
50
63

DN

10
15
20
25
32
40
50

A
max

125
125
145
165
190
210
240

PN

16
16
16
16
16
16
16

B

72
72
84
95

111
120
139

L

14
16
19
22
26
31

38,2

E

55
55
66
75
87

100
120

Z

107
103
120
132
155
181

221,6

H

135
135
158
176
207
243
298

K

-
-
-
-
-
-
-

Fig.

A
A
A
A
A
A
A

g

218
226
388
606
923

1335
2313

d

75
90

110

DN

65
80

100

A
max

300
325
385

PN

10
6
6

B

179
192
231

Z

155
160
203

E

104
116
138

L

44
51
61

H

243
262
325

K

96
105

-

Fig.

B
B
-

g

3485
4530
7170

also available with ASTM/BS/JIS standard end connectors

RINA dich. n° MAC/36401/TO/01

VALVOLA Dl RITEGNO
con attacchi a bocchettone fem-
mina, filettatura cilindrica gas

CHECK VALVE
with unionized BS parallel threa-
ded female ends

CLAPET DE RETENUE
avec raccordement union, fileta-
ge cylindrique gaz

RÜCKSCHLAGVENTIL
mit Gewindemuffen
21.303.6...

VRUFV

R

3/8”
1/2”
3/4”

1”
1”1/4
1”1/2

2”

DN

10
15
20
25
32
40
50

A
max

125
125
145
165
190
210
240

PN

16
16
16
16
16
16
16

B

72
72
84
95

111
120
139

L

11,4
15,0
16,3
19,1
21,4
21,4
25,7

E

55
55
66
75
87

100
120

Z

112,2
113,0
127,4
144,8
171,2
192,2
233,6

H

135
143
160
183
214
235
285

K

-
-
-
-
-
-
-

Fig.

A
A
A
A
A
A
A

g

221
230
390
602
932

1341
2348

also available with ASTM/NPT standard end connectors
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VR PVC-U

VALVOLA DI RITEGNO 
con flange libere DIN 8063 PN
10-16 (ODV+QPV) accoppiabili
con flange ODV e collari QGV

CHECK VALVE
with DIN 8063 PN 10-16
(ODV+QPV) backing rings cou-
pling to backing rings QGV

CLAPET DE RETENUE
avec brides libres DIN 8063
PN 10-16 (ODV+QPV)

RÜCKSCHLAGVENTIL
mit FIanschen
21.303.4...

VROV

d

20
25
32
40
50
63
75
90

110

DN

15
20
25
32
40
50
65
80

100

A
max

125
145
165
190
210
240
300
325
385

PN

16
16
16
16
16
16
10
6
6

B

72
84
95

111
120
139
179
192
231

K

-
-
-
-
-
-

96
105

-

H

130
150
160
180
200
230
356
404
475

Fig.

A
A
A
A
A
A
B
B
C

g

280
430
640

1035
1405
2235
4600
6300
9200

VALVOLA DI RITEGNO
con attacchi femmina, filettatura
cilindrica gas

CHECK VALVE
with BS parallel threaded female
ends

CLAPET DE RETENUE
avec embouts taraudés, filetage
cylindrique gaz

RÜCKSCHLAGVENTIL
mit Gewindemuffen
21.303.1...

VRFV

R

2”1/2
3”
4”

DN

65
80

100

A
max

300
325
385

PN

10
6
6

B

179
192
231

Z

182,6
195,4
246,4

E

104
116
138

L

30,2
33,3
39,3

H

243
262
325

K

96
105

-

Fig.

B
B
-

g

3485
4520
6965

I dati del presente prospetto sono for-
niti in buona fede. La FIP non si assu-
me alcuna responsabilità su quei dati
non direttamete derivati da norme in-
ternazionali. La FIP si riserva di appor-
tarvi qualsiasi modifica.

The data given in this Ieaflet are offe-
red in good faith. No Iiability can be
accepted concerning technical data
that are not directly covered by reno-
gnized intenrnational standards. FIP
reserves the right to carry out any mo-
ditication to the products shown in
this Ieaflet.

Les données contenues dans cette
brochure sont fournies de bonne foi.
FIP n’assume aucune responsabilité
pour Ies données qui ne dérivent pas
directement des normes internationa-
les. FIP garde le droit d'apporter toute
moditication aux produits présentés
dans cette brochure.

Alle Daten dieser Druckshrift wurden
nach bestem Wissen angegeben, je-
doch besteht keine Verbindlichkeit, so-
fern sie nicht direkt internationalen
Normen ent-nommen wurden. Die Än-
derung von Maßen oder
Ausführungen bleibt FIP vorbehalten.

also available ASTM/NPT standard
RINA dich. n° MAC/36401/TO/01

on request ANSI standard

VALVOLA Dl RITEGNO
con attacchi maschio per incollag-
gio

CHECK VALVE
with metric series plain male ends
for solvent welding

CLAPET DE RETENUE
avec embouts mâle à coller

RÜCKSCHLAGVENTIL
mit Klebestutzen
21.303.0...

VRDV

d

16
20
25
32
40
50
63

A 
max

125
125
145
165
190
210
240

PN

16
16
16
16
16
16
16

DN

10
15
20
25
32
40
50

B

72
72
84
95

111
120
139

L

14
16
19
22
26
31
38

H

114
124
144
154
174
194
224

Fig.

A
A
A
A
A
A
A

g

125
135
225
360
590
835

1420
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VR PVC-U

1) La valvola di ritegno può esse-
re installata su tubi con asse
verticale od orizzontale.
Il coperchio (3) dovrà però es-
sere sempre rivolto verso l'al-
to, poiché il pistone lavora per
gravità.

2) Qualora la valvola venga in-
stallata verticalmente, se la
giunzione avviene per incol-
laggio, fare attenzione a che il
collante non coli all'interno
della cassa danneggiando
quindi la sede di tenuta.
Per una corretta giunzione ve-
dere le apposte istruzioni nel
manuale “Elementi di installa-
zione”.

3) Orientare la valvola in modo
tale che la freccia stampata
sulla cassa indichi la direzione
del fluido.

1) Check valves may be installed
on horizontal or vertical pipeli-
nes. The piston housing on the
body must always be installed
upright as the piston works by
gravity.

2) When installing the valve on a
vertical line by solvent welding,
extreme care must be taken to
ensure that no solvent runs in-
to the valve body as this would
severely damage the seat and
seal and render the valve ino-
perative. For correct jointing
procedure refer to our section
on “Installation”.

3) Position the valve in line with
the arrow on the body in the
direction of the line flow

1) Le clapet de retenue peut être
installé sur un tube, en position
horizontale aussi bien que ver-
ticale. Le corps devra toujours
être orienté vers le haut, puis-
que le piston travaille par gravi-
té

2) Chaque fois que le clapet est
installé en position verticale si
la jonction est effectuée par
collage, prendre soin que la
colle ne coule pas à I'intérieur
du corps car elle pourrait abi-
mèr le joint d'étanchéité. Pour
une jonction correcte, voir Ies
instructions sur le manuel
“Elements d'installation”.

3) Orientez le clapet de façon a ce
que la flèche moulée sur le
corps indique la direction du
fluide.

1) Schrägsitz-Rückschlagventile
konnen in waagerechte oder
senkrechte Leitungen einge
baut werden. Achtung! Das
Gehäuseoberteil muß dabei im-
mer nach oben gerichtet sein

2) Die beiden Anschlußteile wer-
den je nach Art auf die
Rohrleitung geklebt oder auf-
geschraubt

3) Beim Einbau ist auf die
Durchflußrichtung (Pfeil) zu
achten.

Installazione 
sull’impianto

Connection to the
system

Montage sur 
l’installation

Einbau in eine 
Leitung

Smontaggio Disassembly Demontage Demontage

FIG. A-C
1) Isolare la valvola dal flusso del

liquido
2) Svitare la ghiera (6) e separare

il coperchio (3) dalla cassa (1)
3) Sfilare il pistoncino (2) e toglie-

re la guarnizione piana (5)
4) Estrarre l'anello aperto (7) e se-

parare la ghiera (6) dal coper-
chio (3)

5) Estrarre I'O-ring di tenuta del
coperchio (4)

FIG. B
1) Isolare la valvola dal flusso del

liquido
2) Svitare il coperchio (3) dalla

cassa(1)
3) Estrarre la guarnizione (4) dalla

sua sede nella cassa (1)
4) Sfilare il pistoncino (2) e la

guarnizione piana relativa (5)

FIG. A-C
1) Isolate the valve from the line

flow
2) Unscrew the Iock nut (6) and

separate the bonnet (3) from
the body (1)

3) Remove the piston (2) and the
piston flat sealing gasket (5)

4) Remove the split ring (7) to re-
lease the bonnet (3) from the
Iock nut (6)

5) Remove the bonnet sealing ring
(4)

FIG. B
1) Isolate the valve from the line

flow
2) Unscrew the bonnet (3) from

the body (1)
3) Remove the bonnet O-ring seal

(4) from its seat in the body (1)
4) Remove the piston (2) and the

flat sealing gasket (5)

FIG. A-C
1) Isolez le clapet du fluide
2) Dévissez la douille (6) et sépa-

rez le couvercle-support (3) du
corps (1)

3) Enlevez le petit piston (2) et le
joint plat (5)

4) Extrayez la bague ouverte (7) et
séparez la douille (6) du couver-
cle-support (3)

5) Extrayez le joint O-ring (4) du
couvercle

FIG. B
1) Isolez le clapet du fluide
2) Dévissez le couvercle (3) du

corps (1)
3) Enlevez le joint (4) de son

Iogement sur le corps (1)
4) Enlevez le petit piston (2) et le

joint d'étanchéité (5)

FIG. A-C
1) Die Leitung ist an geeigneter

Stelle drucklos zu machen und
zu entleeren

2) Nach dem Lösen der Überwurf-
mutter (6) kann das Oberteil (3)
aus dem Gehäuse (1) herausge-
zogen werden

3) Der Stempel (2) kann heraus-
genommen und die
Stempeldichtung (5) kann ent-
fernt werden

4) Nach dem Entfernen des
Halterings (7) kann die Über-
wurfmutter (6) abgenommen
werden

5) Die O-Ring-Dichtung (4) kann
jetzt entfernt werden

FIG. B
1) Die Leitung ist an geeigneter

Stelle drucklos zu machen und
zu entleeren

2) Das Oberteil (3) wird aus dem
Gehäuse (1) herausgedreht

3) Der O-Ring (4) wird entfernt
4) Der Stempel (2) wird herausge-

nommen und die Stempeldich-
tung (5) kann entfernt werden
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VR PVC-U

Le operazioni di manutenzione posso-
no essere effettuate con il corpo val-
vola installato sull'impianto. Per effet-
tuare queste operazioni é consigliabile
lubrificare con olii e grassi idonei le
parti ad usura (sono sconsigliati gli olii
minerali in quanto aggrediscono la
gomma etilene-propilene).

Maintenance operations may be car-
ried out with the valve body in line.
During assembly it is advisable to lu-
bricate rubber seals with oil or grease.
Do not use mineral oils as they attack
EPDM rubber.

Les operations d'entretien peuvent
etre effectuées avec le corps du clapet
monté sur l'installation. Pour effectuer
ces opérations, il est conseillé de lubri-
fier Ies éléments sujets à l'usure avec
de l'huile. A ce propos, il ne faut ja-
mais utiliser des huils minérales,
agressives pour le caoutchouc éthylè-
ne-propylène.

Wartungsarbeiten können bei einge-
bautem Ventil durchgeführt werden.
Bei der Montage werden die
Dichtungen zweckmäßigerweise leicht
mit Gummischmiermittel eingestri-
chen. Mineralenschmiermitteln sind
nicht empfohlen, da sie den EPDM
Gummi beschädigen.

FIG. A-C
1) Inserire I'O-ring (4) nella sua

sede nel coperchio (3)
2) Infilare il coperchio (3) nella

ghiera (6) e fissare i due com-
ponenti per mezzo dell'anello
aperto (7)

3) Infilare il pistoncino (2) com-
pleto di guarnizione piana (5)
sul coperchio (3), quindi il
coperchio sulla cassa (1)

4) Avvitare la ghiera (6) sulla 
cassa (1)

FIG. B
1) Infilare nel coperchio (3) il pi-

stoncino (2) completo di guar-
nizione (5)

2) Inserire nella sede sulla cassa
(1) la guarnizione del coper-
chio (4)

3) Avvitare il coperchio (3) sulla
cassa (1)

FIG. A-C
1) Fit the O-ring (4) in the groove

on the bonnet (3)
2) SIip the Iock nut (6) over the

bonnet (3) and fix it in position
by snapping the split ring (7)
into the top groove on the
bonnet

3) Place the piston (2) with its flat
sealing gasket (5) into the bon-
net (3) and insert the assembly
into the body (1)

4) Tighten the Iock nut (6) on to
the body (1)

FIG. B
1) lnsert the piston (2) fitted with

the flat sealing gasket (5) into
the bonnet (3)

2) Position the bonnet O-ring seaI
(4) in its groove on the body (1)

3) Screw the bonnet (3) into the
body (1)

FIG. A-C
1) Remettez le joint O-ring (4)

dans son Iogement sur le co-
uvercle-support (3)

2) Insérez le couvercle-support (3)
dans la douille (6) et fixez Ies
deux éléments au moyen
de la bague ouverte (7)

3) Insérez le petit piston (2) et
son joint plat (5) dans le corps
(1)

4) Vissez la douille (6) sur le
corps (1)

FIG. B
1) Emboîtez le petit piston (2)

dans le couvercle (3) avec le
joint d'étanchéité (5)

2) Inserez le joint O-ring du co-
uvercle (4) dans son Iogement
sur le corps (1)

3) Vissez le couvercle (3) sur le
corps (1)

FIG. A-C
1) Der O-Ring (4) ist in die Nut

des Oberteils (3) einzubringen
2) Nach dem Aufstecken der

Überwurfmutter (6) auf das
Oberteil (3) wird der Haltering
(7) in die entsprechende Nut
eingesetzt

3) Der mit der Stempeldichtung
(5) versehene Stempel (2)
wird nun in das Oberteil ge-
steckt und die komplette
Einheit wird in das Gehäuse (1)
geschoben

4) Mit der Überwurfmutter (6)
wird nun das Oberteil mit dem
Gehäuse (1) verschraubt

FIG. B
1) Die Stempeldichtung (5) wird

in die Nut im Stempel einge-
bracht. Der komplette Stempel
(2) wird dann in das Oberteil
(3) gesteckt

2) Der O-Ring (4) ist in die Nut im
Gehäuse (1) einzulegen

3) Das Oberteil (3) wird dann in
das Gehäuse (1) eingeschraubt
und festgezogen.

Montaggio Assembly Montage Montage
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VR PVC-U

Pos.

1
2
3

*4
*5

6
7

*8
*9
10

Componenti

Cassa
Pistoncino
Coperchio

Guarnizione del coperchio
Guarnizione piana del pistoncino

Ghiera
Anello Aperto

Guanizione O-Ring tenuta di testa
Manicotto

Ghiera

Materiale

PVC-U
PVC-U
PVC-U

EPDM o FPM
EPDM o FPM

PVC-U
PVC-U

EPDM o FPM
PVC-U
PVC-U

*parti di ricambio

Pos.

1
2
3

*4
*5
6
7

*8
*9
10

Composants

Corps
Petit piston

Couvercle
Joint O-Ring du couvercle

Joint d'étanchéité
Douille

Bague ouverte
Joint du collet

CoIIet
Écrou union

Materiaux

PVC-U
PVC-U
PVC-U

EPDM no FPM 
EPDM ou FPM

PVC-U
PVC-U

EPDM ou FPM 
PVC-U 
PVC-U

* pièces de rechange

Pos.

1
2
3

*4
*5

6
7

*8
*9
10

Components

Body
Piston

Bonnet
O-Ring seal
Flat gasket

Lock nut
Split ring

Socket seal O-Ring
End connector

Union-nut

Material

U-PVC
U-PVC
U-PVC

EPDM or FPM 
EPDM or FPM

U-PVC
U-PVC

EPDM or FPM 
U-PVC 
U-PVC

Pos.

1
2
3

*4
*5
6
7

*8
*9
10

Benennung

Gehäuse
Stempel
Oberteil

Gehäusedichtung
Stempeldichtung
Überwurfmutter

Haltering
O-Ring

Anschlußteile
Überwurfmutter

Werkstoff

U-PVC
U-PVC
U-PVC

EPDM/FPM
EPDM/FPM

U-PVC
U-PVC

EPDM/FPM
U-PVC
U-PVC

Fig. A (DN 15 ÷ 50) Fig. B (DN 65 ÷ 80) Fig. C (DN 100)

* spare parts
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F O R M A T U R A

P O L I M E R I
N E Z I O N E

VM PVC-U

Valvola a membrana in PVC-U

U-PVC Diaphragm valve

Vanne à membrane en PVC-U

Membranventil aus U-PVC
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VM PVC-U

Valvola a 
membrana

Diaphragm 
valve

Vanne à
membrane

Membranventil

La VM è una valvola a membrana
a comando manuale, con volanti-
no non saliente, ovvero che man-
tiene sempre la stessa altezza du-
rante la rotazione.
Gli organi di manovra interni, iso-
lati dal fluido, sono in metallo,
con cuscinetto in POM per ridurre
al minimo l’attrito.
Il prolungamento in plastica dello
stelo indica la posizione della val-
vola.
Le viti che fissano il coperchio al
corpo valvola sono inserite dal
basso, e si avvitano su bussole af-
fogate nel coperchio stesso, evi-
tando in tal modo la presenza
sulla superficie esterna di cavità
che possono essere depositi di
sporcizia o impurità.
La valvola a membrana, molto
semplice nel funzionamento e di
costruzione compatta e robusta,
può essere impiegata con fluidi li-
quidi o gassosi, ed è particolar-
mente adatta per fluidi abrasivi o
contenenti impurità.
Può essere montata in qualsiasi
posizione.
Il comando a volantino e la tenu-
ta a membrana consentono una
efficace regolazione e riducono al
minimo i rischi di colpo d’ariete.

PECULIARITÀ:
• Elevato coefficiente di flusso e

ridotte perdite di carico.
• Costruzione compatta e massa

contenuta.
• Modularità della gamma: solo 5

grandezze di membrane e co-
perchi per 9 diverse misure di
valvola.

• Facile sostituzione della mem-
brana di tenuta.

• Indicatore di posizione fornito
di serie.

ACCESSORI:
• dispositivo di bloccaggio di si-

curezza
• indicatore elettrico di posizione

(1 microinterruttore)
• Piastra per allineare tutti i corpi

da DN 15 a DN 50 sulla stessa
linea di centro tubo.

The VM type diaphragm valve is
manually operated by a non-rising
hand-wheel. That means it does
not change his height during the
rotation.
Metal spindle and sleeve ensure
total reliability. The compression
bearing made of POM reduces
friction and consequent wear.
The plastic spindle extension in-
dicates the valve position.
The valve design is compact and
sturdy. The hand-wheel has been
designed without spokes, to pro-
vide increased strength.
Threaded inserts are moulded-in
into the bonnet, thus eliminating
the need to drill holes, and also
allowing the body fixing bolts to
be inserted from the bottom.
The above method allows a cavi-
ties-free bonnet, avoiding dirt and
impurities accumulation.
The diaphragm valve can be used
with liquid and gaseous fluids,
and is particularly suitable for
dirty or abrasive media.
It can be mounted in all positions.
The hand-wheel operation, and
the diaphragm type sealing, allow
a proper regulation and reduce
the water hammer.

CHARACTERISTICS:
• High Kv value and reduced

pressure losses.
• Compact and sturdy construc-

tion, low weight.
• Modular range: only 5 dia-

phragms and bonnet sizes for 9
different body sizes.

• Easy replacement of the sealing
diaphragm.

• Position indicator as standard.

ACCESSORIES:
• Security blocking device.
• Electrical position indicator

(1 microswitch)
• Plate for DN 15-50 bodies

alignment at the same pipe
center-line.

La vanne a membrane type VM
est une vanne à commande ma-
nuelle qui ne demande pas d’en-
tretien. Pendant les operations de
fermeture et ouverture le volant
reste toujours a la meme hauteur.
La tige est en metal. Le joint de
compression est en POM pour ré-
duire au minimum le frottement.
Le prolongement de la tige indi-
que si la vanne est ouverte ou fer-
mée. Le volant assure une extrè-
me stabilité. Les mamelons tarau-
dés sont moulés directement sur
la partie superieur de la vanne.
Les vis de fixage du couvercle au
corps de la vanne sont position-
nees de facon qui soit evité le de-
pôt de saulure. L’avantage de la
vanne à membrane par rapport
aux autres types de robinets est
sa semplicité de fonctionnement
et sa construction compacte. Cet
type de vanne permét de travailler
avec des fluides soit liquides que
gazeux. La vanne à membrane est
particulierement indiquée dans le
cas de liquides abrasifs ou avec
des suspensions solides.

CARACTERISTIQUES
• Peu de perte de pression
• Construction compacte et robu-

ste, vanne moins lourdes
• 5 dimensions de membrane

pour 9 diametres nominaux
• Alignement possible des axes

(DN 15÷50)
• Facile remplacement de la

membrane
• indicateur de position 

ACCESSOIRES:
• Blocage manuelle de secours
• Indicateur electrique de position

(1 microinterrupteur)
• Plaque de fixation pour l’alli-

gnement de l’axe de centre-tu-
be de vanne DN 15-50

Das Membranventil ist mit einer
wartungsfreien Handbetätigung
über ein nicht steigendes Handrad
ausgerüstet. Die POM Drucklager
des Antriebes reduzieren die
Reibung auf ein Minimum. Eine
Spindelverlängerung dient als op-
tische Stellungsanzeige fur die
“Auf Zu” Positionen. Das spei-
chenlose Handrad und das glatt-
flachige Oberteil verhindern
Schmutzablagerungen.
Die Anschlußstutzen des kompak-
ten Gehäuses erlauben die
Ausrustung mit allen gängigen
Anschlußteillen, wie Fittings,
Verschraubungen oder
Losflanschen.
Das Membranventil wird vorzugs
weise fur flüssige Medien einge-
setzt, die aggressiv, abrasiv, ver
schmutzt sein können.
Durch die verschiedenen Gehäuse
und Membranwerkstoffe wird ein
breiter Anwendungsbereich ermö-
glicht. Der Einbau ist lagerunab-
hängig.

HAUPTMERKMALE
• Geringer Druckverlust bei hoher

Durchflußleistung.
• Robuste und kompakte Bau

form, geringes Gewicht
• Baukastenprinzip: nur 5

Membran-bzw. Oberteil-abmes-
sungen für 9 verschiedene
Ventilnennweiten.

• Das Ventil ist wartungsfreund-
lich.

• optische Stellungsanzeige  

ZUBEHÖR
• Schließbegrenzung
• Electromechanische

Stellungsanzeige 
(1 Microschalter)

• Distanzplatte: die Nennweiten
von 15 bis 50 mm sind so kon-
zipiert, daß die Mittelachsen der
Gehäuse mit nur einer
Ausgleichsplatte niveaugleich
sind.
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I dati del presente prospetto sono for-
niti in buona fede. La FIP non si assu-
me alcuna responsabilità su quei dati
non direttamente derivati da norme 
internazionali. La FIP si riserva di 
apportarvi qualsiasi modifica.

The data given in this leaflet are offe-
red in good faith. No liability can be
accepted concerning technical data
that are not directly covered by reco-
gnized international standards. FIP 
reserves the right to carry out any 
modification to the products shown in
this  Ieaflet.

Les données contenues dans cette 
brochure sont fournies en bonne foi.
FIP n’assume aucune responsabilité
pour les données qui ne dérivent pas
directement des normes internationa-
les. FIP garde le droit d’apporter toute
modification aux produits présentés
dans cette brochure.

Alle Daten dieser Druckschrift wurden
nach bestem Wissen angegeben,
jedoch besteht keine Verbindlichkeit,
sofern sie nicht direkt internationalen
Normen entnommen wurden. Die Än-
derung von Maßen oder Ausführungen
bleibt FIP vorbehalten.

154

VM PVC-U

LEGENDA

d diametro nominale
esterno del tubo in
mm

DN diametro nominale 
interno in mm

R dimensione nominale
della filettatura in 
pollici

PN pressione nominale 
in bar (pressione max
di esercizio a 20° C - 
acqua)

g peso in grammi
PVC-U cloruro di polivinile 

rigido

EPDM elastomero etilene 
propilene

FPM fluoroelastomero

PTFE politetrafluoroetilene

POM resina poliacetalica
PBT polibutilene tereftala-

to

d nominal outside dia-
meter of the pipe in
mm

DN nominal internal dia-
meter in mm

R nominal size of the
thread in inches

PN nominal pressure in
bar (max. working
pressure at 20° C -
water)

g weight in grams
U-PVC unplasticized poly-

vinyl chloride

EPDM ethylene propylene
rubber

FPM vinylidene fluoride
rubber

PTFE polytetrafluoroethyle-
ne

POM polyoxymethylene
PBT polybutylene tereph-

thalate

d diamètre extérieur
nominal du tube en
mm

DN diamètre nominal in-
terieur en mm

R dimension nominale 
du filetage en pouces

PN pression nominale en
bar (pression de ser-
vice max à 20° C -
eau)

g poids en grammes
PVC-U polychlorure de viny-

le non plastifié

EPDM élastomère ethylène-
propylène 

FPM fluorélastomère de 
vinylidène

PTFE polytétrafluoroéthylè-
ne

POM résine polyacetal
PBT Polybutylène téréph-

talate

d Rohraußendurchmesser,
mm

DN Nennweite, mm

R Gewinde

PN Nenndruck, bar
(max Betriebsdruck
bei 20° C Wasser)

g Gewicht in Gramm
U-PVC Polyvinylchlorid, hart

ohne
Weichmacher

EPDM Äthylen-Propylen-
Kautschuk

FPM Fluor-Kautschuk

PTFE Polytetrafluoroethylen

POM Polyoxymethylen
PBT polybutylen tereph-

thalat
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VM PVC-U

Dati 
Tecnici

3

2

Technical 
Data

Données 
Techniques

Technische 
Daten

Variazione della pressione in fun-
zione della temperatura per acqua
o fluidi non pericolosi nei confron-
ti dei quali il materiale è classifi-
cato CHIMICAMENTE RESISTEN-
TE. Vedere il prospetto “Guida al-
la resistenza chimica”. Le curve
mostrano il comportamento dei
materiali considerati nell’arco di
10 anni.

Pressure/temperature rating for
water and harmless fluids to
which the material is RESISTANT.
See “A guide to chemical resistan-
ce”.
The curves show the attitude of
the considered materials within
10 years.

Variation de la pression en fonc-
tion de la température pour l’eau
et les fluides non agressifs pour
lequel le materiaux est considéré
CHIMIQUEMENT RESISTANT. Voir
“Guide de résistance chimique”.
Les courbes indiquent les compor-
taments du materiaux dans 10
ans.

Druck/Temperatur Diagramm für
Wasser und ungefährliche Medien
gegen die jeweilige Werkstoffe be-
ständig sind (Basis: 10 Jahre).
Siehe Beständigkeitsliste.

Variazione della portata in rela-
zione alla perdita di carico

Flow-rate variation relative to
pressure loss

Variation du débit par rapport au
perte de charge

Druckverlust-/Durchfluß
Diagramm

Coefficiente di flusso kv100
Per coefficiente di flusso kv100 si
intende la portata Q in litri al mi-
nuto di acqua a 20° C che genera
una perdita di carico Δp = 1 bar
per una determinata apertura del-
la valvola.
I valori kv100 indicati in tabella si
intendono per valvola completa-
mente aperta

Flow coefficient kv100
kv100 is the number of litres per
minute of water at a temperature
of 20° C that will flow through a
valve with a one-bar pressure dif-
ferential at a specified rate. The
kv100 values shown in the table
are calculated with the  valve
completely open

Coefficient de débit kv100
kv100 est le nombre de litres par
minute d’eau, à une température
de 20° C, qui s’écoule dans une
vanne de régulation avec une
pression différentielle de 1 bar à
une vitesse donnée. Les valeurs
kv100 indiquées sur la table sont
évaluées lorsque le robinet est en-
tièrement ouvert

kv100-Werte
Der kv100 - Wert nennt den
Durchsatz in I/min für Wasser bei
20° C und einem Δp von 1 bar bei
völlig geöffnetem Ventil

40
32

300

32
25

175

25
20

136

20
15
93

d
DN

kv100

50
40

416

63
50

766

75
65

1300

110
100

2700

90
80

2000

0-10 bar

EPDM - FPM
PTFE**
PVC-U

Pressione di esercizio - Working pressure
Pression de service - Betriebsdruck
Materiale della membrana di tenuta - Diaphragm material
Matèriaux de la membrane - Membranwerkstoff
Materiale del corpo valvola - Valve body material
Matèriaux de la vanne - Gehäusewerkstoff

bar

12

10

8

6

4

2

0

-20 0 20 40 °C60 80

PVC-U

bar

1

0,1

0,01

0,001

DN
 15

DN
 25

DN
 32

DN
 40

100 l/min1000 10000101

DN
 50

DN
 65

DN
 20

DN
 80

DN
 10

0

1

1

2

3

** Per i fluidi con elevate proprietà permeanti sono disponibili membrane speciali
** Special diaphragms are available for permeation-diffusion
** Des membranes particulières sont disponibles pour fluides permeant
** Für Permeation/Diffusion sind Sondermembranen liefebar
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VM PVC-U

VALVOLA A MEMBRANA
con attacchi maschio per 
incollaggio, serie metrica

DIAPHRAGM VALVE
with metric series spigot ends for
solvent welding

VANNE À MEMBRANE
avec embouts mâle à coller, série
metrique

MEMBRANVENTIL
mit Klebestutzen
21.885.0...

VMDV

d

20
25
32
40
50
63
75
90

110

PN

10
10
10
10
10
10
10
10
10

DN

15
20
25
32
40
50
65
80

100

B

95
95
95

126
126
148
225
225
295

B1

26
26
26
40
40
40
55
55
69

H

124
144
154
174
194
224
284
300
340

h

12
12
12
18
18
18
23
23
23

H1

90
90
90

115
115
140
215
215
250

L

16
19
22
26
31
38
44
51
61

J

M6
M6
M6
M8
M8
M8

M12
M12
M12

I

25
25
25

44,5
44,5
44,5
100
100
120

g

700
700
700

1500
1500
2400
7000
7000

10500

VALVOLA A MEMBRANA
con attacchi a bocchettone fem-
mina per incollaggio

DIAPHRAGM VALVE
with unionised metric series plain
female ends for solvent welding

VANNE À MEMBRANE
avec raccordement union femelles
à coller

MEMBRANVENTIL
Verschraubung mit Klebemuffen
21.885.5...

VMUIV

d

20
25
32
40
50
63

B1

26
26
26
40
40
40

DN

15
20
25
32
40
50

PN

10
10
10
10
10
10

B

95
95
95

126
126
148

H

147
154
168
192
222
266

h

12
12
12
16
16
16

H1

90
90
90

115
115
140

I

25
25
25

44,5
44,5
44,5

LA

108
108
116
134
154
184

J

M6
M6
M6
M8
M8
M8

Z

115
116
124
140
160
190

E

41
50
58
72
79
98

R1

1”
11/4”
11/2”

2”
21/4”
23/4”

g

830
860
895

1650
1730
2800

La valvola a membrana FIP è dis-
ponibile nelle seguenti versioni, i
cui attacchi sono in accordo con
le seguenti norme:
Incollaggio: ISO 727,
EN 1452, DIN 8063 
NF T54-028, accoppiabili con tubi
secondo ISO 161/1, DIN 8062,
NF T54-016, BS 3506, BS 3505,
ASTM D 1785/76.
Filettatura: UNI-ISO 228/1,
DIN 2999, BS 21, ASTM 2464/76
ANSI B1.20.1
Flangiatura: ISO 2084, EN 1452,
DIN 8063, ASA ANSI B.16.5 150.

The FIP diaphragm valve is availa-
ble in the following versions,
whose couplings comply with the
following standards:
Solvent welding: ISO 727,
EN 1452, DIN 8063 
NF T54-028, matchable with pi-
pes according to ISO 161/1, DIN
8062, NF T54-016 , BS 3506, BS
3505, ASTM D 1785/76.
Threaded couplings:
UNI-ISO 228/1, DIN 2999, BS 21,
ASTM 2464/76 ANSI B1.20.1
Flanged couplings: ISO 2084,
EN 1452, DIN 8063, ASA ANSI
B.16.5 150.

La vanne à membrane FIP est dis-
ponibile dans les suivantes ver-
sions, dont les embouts sont con-
formes aux normes suivantes:
Encollage: ISO 727,
EN 1452, DIN 8063 
NF T54-028, assemblés à des tu-
bes conformes aux normes ISO
161/1, DIN 8062,
NF T54-016 , BS 3506, BS 3505,
ASTM D 1785/76.
Filetage: UNI-ISO 228/1,
DIN 2999, BS 21, ASTM 2464/76
ANSI B1.20.1
Brides: ISO 2084, EN 1452,
DIN 8063, ASA ANSI B.16.5 150.

Die FIP Membranventile entspre-
chen mit ihren Anschluß-
Möglichkeiten folgenden Normen:
Klebeanschluß: ISO 727,
EN 1452, DIN 8063, NF T54-028,
für Rohre nach ISO 161/1, DIN
8062,
NF T54-016, BS 3506, BS 3505,
ASTM D 1785/76.
Gewindeverbindung:
UNI-ISO 228/1, DIN 2999,
BS 21, ASTM 2464/76 ANSI
B1.20.1
Flanschanschluss: ISO 2084, EN
1452, DIN 8063, ASA ANSI
B.16.5 150.

Dimensioni Dimensions Dimensions Dimensionen
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VM PVC-U

VALVOLA A MEMBRANA
con attacchi a bocchettone fem-
mina, filettatura cilindrica gas

DIAPHRAGM VALVE
with unionised BS parallel threa-
ded female ends

VANNE À MEMBRANE
avec raccordement union filetage
cylindrique gaz

MEMBRANVENTIL
Verschraubung mit Innengewinde

VMUFV

VALVOLA A MEMBRANA
con attacchi a bocchettone fem-
mina per incollaggio serie ASTM

DIAPHRAGM VALVE
with unionised ASTM series plain
female ends for solvent welding

VANNE À MEMBRANE
avec raccordement union femelles
à coller série ASTM

MEMBRANVENTIL
Verschraubung mit ASTM
Klebemuffen

VMUAV

VALVOLA A MEMBRANA
con attacchi a bocchettone fem-
mina per incollaggio serie BS

DIAPHRAGM VALVE
with unionised BS series plain 
female ends for solvent welding

VANNE À MEMBRANE
avec raccordement union femelles
à coller série BS

MEMBRANVENTIL
Verschraubung mit BS
Klebemuffen

VMULV

R2

1/2”
3/4”

1”
1 1/4”
1 1/2”

2”

B1

26
26
26
40
40
40

DN

15
20
25
32
40
50

PN

10
10
10
10
10
10

B

95
95
95

126
126
148

H

148
151
165
188
208
246

h

12
12
12
16
16
16

H1

90
90
90

115
115
140

I

25
25
25

44,5
44,5
44,5

LA

108
108
116
134
154
184

J

M6
M6
M6
M8
M8
M8

Z

118
118
127
145
165
195

E

41
50
58
72
79
98

R1

1”
11/4”
11/2”

2”
21/4”
23/4”

g

830
860
895

1650
1730
2800

d

1/2”
3/4”

1”
1 1/4”
1 1/2”

2”

B1

26
26
26
40
40
40

DN

15
20
25
32
40
50

PN

10
10
10
10
10
10

B

95
95
95

126
126
148

H

160
167
180
208
234
272

h

12
12
12
16
16
16

H1

90
90
90

115
115
140

I

25
25
25

44,5
44,5
44,5

LA

108
108
116
134
154
184

J

M6
M6
M6
M8
M8
M8

Z

115
115
122
144
164
195

E

41
50
58
72
79
98

R1

1”
11/4”
11/2”

2”
21/4”
23/4”

g

830
860
895

1650
1730
2800

d

1/2”
3/4”

1”
1 1/4”
1 1/2”

2”

B1

26
26
26
40
40
40

DN

15
20
25
32
40
50

PN

10
10
10
10
10
10

B

95
95
95

126
126
148

H

147
154
166
194
222
266

h

12
12
12
16
16
16

H1

90
90
90

115
115
140

I

25
25
25

44,5
44,5
44,5

LA

108
108
116
134
154
184

J

M6
M6
M6
M8
M8
M8

Z

114
116
121
142
162
194

E

41
50
58
72
79
98

R1

1”
11/4”
11/2”

2”
21/4”
23/4”

g

830
860
895

1650
1730
2800
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VM PVC-U

VALVOLA A MEMBRANA
con flange libere foratura UNI
2223 PN 10/16

DIAPHRAGM VALVE
with DIN 8063 backing rings

VANNE À MEMBRANE
avec brides libres DIN 8063

MEMBRANVENTIL
mit Losflanschen, nach DIN 8063
21.885.4...

VMOV ISO-DIN

VALVOLA A MEMBRANA
con attacchi flangiati 
ANSI 150#RF

DIAPHRAGM VALVE
with backing rings acc. to
ANSI 150#RF

VANNE À MEMBRANE
avec brides libres  ANSI 150#RF

MEMBRANVENTIL
mit Losflanschen, nach 
ANSI 150#RF

VMOV ANSI

d

20
25
32
40
50
63
75
90

110

DN

15
20
25
32
40
50
65
80

100

B

95
95
95

126
126
148
225
225
295

PN

10
10
10
10
10
10
10
10
10

B1

26
26
26
40
40
40
55
55
69

H

130
150
160
180
200
230
290
310
350

H1

90
90
90

115
115
140
215
215
250

I

25
25
25

44,5
44,5
44,5
100
100
120

holes
n°

4
4
4
4
4
4
4
8
8

f

14
14
14
18
18
18
18
18
18

J

M6
M6
M6
M8
M8
M8

M12
M12
M12

F

65
75
85

100
110
125
145
160
180

g

840
900
990

1960
2075
3170
8100
8500

12400

SIZE

1/2”
3/4”

1”
1 1/4”
1 1/2”

2”
2 1/2”

3”
4”

PN

10
10
10
10
10
10
10
10
10

B1

26
26
26
40
40
40
55
55
69

B

95
95
95

126
126
148
225
225
295

H

130
150
160
180
200
230
290
310
350

H1

90
90
90

115
115
140
215
215
250

I

25
25
25

44,5
44,5
44,5
100
100
120

J

M6
M6
M6
M8
M8
M8

M12
M12
M12

holes
n°

4
4
4
4
4
4
4
4
8

F

60,3
69,9
79,4
88,9
98,4

120,7
139,7
152,4
190,5

f

15,9
15,9
15,9
15,9
15,9
19,1
19,1
19,1
19,1

g

840
900
990

1960
2075
3170
8100
8500

12400
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VM PVC-U

La valvola può essere installata in
qualsiasi posizione e direzione.
Nell’esecuzione dell’incollaggio
prestare la massima attenzione
affinchè il collante non penetri
nella valvola stessa.

The valve can be installed in any
position and direction. When in-
stalling the valve by solvent wel-
ding take extreme care to ensure
that the solvent does not run into
the valve body.

Le robinet peut être installé dans
n’importe quelle position. Lorsque
le raccordement est effectué par
collage on doit faire attention afin
que la colle ne coule pas à l’inté-
rieur du corps, ce qui compromet-
trait l’étanchéité.

Das Ventil kann unabhängig von
Lage und Durchflußrichtung ein-
gebaut werden. Bei Klebean-
schlüssen ist unbedingt darauf zu
achten, daß kein Klebestoff in das
Ventilgehäuse hineinläuft.

Installazione 
sull’impianto
(DN 15-50)

Connection to the
system
(DN 15-50)

Montage sur 
l’installation
(DN 15-50)

Einbau in eine 
Leitung
(DN 15-50)

Smontaggio Disassembly Démontage Demontage

1) Intercettare il fluido a monte
della valvola ed assicurarsi che
non rimanga in pressione (sca-
ricare a valle se necessario).

2) Svitare le quattro viti (11) e se-
parare la cassa (9) dal gruppo
di manovra.

3) Svitare la membrana (8) dall’ot-
turatore (6). Ruotare il volanti-
no in senso orario fino a libera-
re il gruppo stelo-otturatore.
Pulire o sostituire, se necessario
la membrana. Lubrificare, se
necessario, lo stelo (5).

1) Intercept the  conveyed fluid
upstream of the valve and en-
sure that it is not under pressu-
re (if necessary vent down-
stream).

2) Unscrew the four bolts (11) in
order to separate the body (9)
from the control group.

3) Unscrew the diaphragm (8)
from the compressor (6). Rotate
the hand-wheel clockwise until
the stem/compressor group is
released. Clean or replace the
diaphragm, if necessary.
Lubrificate the stem (5), if ne-
cessary.

1) Arretez le fluide en amont du
robinet et s’assurer qu’il ne soit
plus sous pression (si nécessaire
décharger en avail).

2) Dévisser les quatre vis (11) et
séparer le corps (9) du couver-
cle (3).

3) Dévisser la membrane (8) de
l’obturateur (6). Tourner le vo-
lant dans le sens des aiguilles
d’une montre jusqu’à délivrer le
groupe tige obturateur. Nettoyer
ou remplacer si nécessaire la
membrane. Huiler, si necécessai-
re, la tige de manoeuvre (5).

1) Die Leitung ist an geeigneter
Stelle drucklos zu machen und
zu entleeren.

2) Durch Lösen der Schrauben (11)
kann das Oberteil vom Gehäuse
(9) getrennt werden.

3) Ein Auswechseln der Membrane
(8) kann jetzt vorgenommen
werden. Dazu ist das Handrad
in Schließrichtung zu drehen.

1) Inserire il volantino nel coper-
chio (2)

2) Il cuscinetto a pressione (3) de-
ve essere collocato sulla bocco-
la del volantino soprastante il
coperchio. Si serri l’anello di si-
curezza (4) fino all’arresto. Per
garantire la perfetta tenuta, si
usi un prodotto apposito di ti-
po liquido, ad es. Loctite.

3) Successivamente, l’otturatore
(6) deve essere estratto dallo
stelo (5) e fissato con il perno.

Attenzione: il perno deve avere
una sede sicura nella foratura
dello stelo.

4) Lo stelo (5) deve essere ora av-
vitato alla boccola filettata del
volantino. Attenzione!
Filettatura a sinistra!
L’otturatore (6) deve essere
orientato in modo tale che i
perni guida corrispondano alle
scanalature del coperchio.

5) L’otturatore (5), mediante rota-
zione del volantino, deve essere
serrato sul coperchio fino all’arre-
sto. Dopo, la membrana di tenuta
(8) deve essere avvitata al coper-
chio fino all’arresto e poi ruotata
in senso opposto fino a che le fo-
rature nella membrana coincido-
no con quelle del coperchio.

6) Collocare nella cassa (9), in po-
sizione corretta, il coperchio
con la membrana. Con le viti
esagonali si fissino i tappi di
protezione (12)

– Non dimenticare le rondelle
(10)

– Serrare in modo equilibrato (a
croce).

1) Insert the hand-wheel into the
bonnet (2)

2) The compression bearing (3)
has to be placed onto the
hand-wheel thread bush above
the bonnet. Screw the security
ring (4). In order to guarantee
a perfect sealing, use a specific
liquid product, i.e. Loctite

3) Afterwards, the compressor (6)
has to be removed from the
stem (5) and screwed with the
pin. Note: the pin must have a
safe seating in the stem dril-
ling.

4) The stem (5) must now be
screwed on the hand-wheel
thread bush. Warning! Left
thread! The compressor (6)
must be oriented in such a way
that the guide pins correspond
to the bonnet grooves.

5) The compressor (6) must be
tightened on to the bonnet by
rotating the hand-wheel.
Afterwards, the sealing diaph-
ragm (8) must be screwed and
then rotated anti-clockwise un-
til the diaphragm drilling corre-
sponds to the bonnet one.

6) Place the bonnet with the
diaphragm into the valve body
(check correct position). Screw
the protective caps by means
of the hexagonal screws (12)

- Do not forget the washers (10)
- Tighten in a balanced way

(cross-like).

1) Introduire le volant dans le co-
uvercle

2) Le joint de compression doit
être placé sur le manchon du
volant au-dessus du couvercle.
Serrer l’anneau de sécurité (4)
jusqu’à l’arrêt. Pour garantir le
blocage optimal, utiliser un
produit spécial (Loctite, par
exemple)

3) Après, le compresseur (6) doit
être extrait de l’indicateur tige
(5) et fixé avec la cheville (7)
Note : la cheville doit avoir un
siège solide dans le perçage de
l’indicateur -  tige.

4) L’indicateur – tige (5) doit être
serré au manchon du volant.
Attention : filetage à gauche!
Le compresseur (6) doit être
orienté dans une telle façon
que les goujons de guidage
correspondent aux rainures du
couvercle. Après, la membrane
(8) doit être vissée sur le co-
uvercle jusqu’à l’arrêt et puis
tournée en sens contraire jus-
qu’à  ce que le perçage de la
membrane corresponde à celui
du couvercle.

5) Placer le couvercle avec la
membrane dans le corps. Avec
les vis hexagonales serrer les
bouchons de protection (12)

- N’oublier pas les  rondelles
(10)

- Serrer dans la façon la plus
équilibrée (à croix)

1) Das Handrad (1) ist in das
Oberteil (2) zu stecken.

2) Das Drucklager (3) ist über die
in das Oberteil hineinragende
Handradbuchse zu legen und
der Gewindering (4) ist bis zum
Anschlag anzuziehen und mit
einer flussigen Schrauben-
sicherung, z. B. Loctite zu si-
chern.

3) Danach ist das Druckstück (6)
aus die Spindel (5) zu setzen
und mit dem Kerbstift (7) zu fi-
xieren. Achtung: Der Stift muß
in der Spindelbohrung einen fe-
sten Sitz haben.

4) Die Spindel (5) ist jetzt in die
Gewindebuchse des
Handrrades (1) einzuschrauben.
Achtung! Linksgewinde! Dabei
ist das Druckstück (6) so auszu-
richten, daß die
Führungszapfen mit den Nuten
im Oberteil (2) übereinstimmen.

5) Druckstück (6) durch Drehen
am Handrad bis zum Anschlag
in das Oberteil hineindrehen.
Danach ist die Membrane (8) in
das Druckstück bis zum
Anschlag einzuschrauben und
dann wieder zurückzudrehen,
bis die Bohrungen in der
Membrane mit denen des
Oberteiles übereinstimmen.

6) Oberteil mit Membrane lage-
richtig auf das Gehäuse (9) stel-
len und mit den Schrauben (11)
fixieren
- Scheiben (10) nicht vergessen
- über Kreuz gleichmäßig anzi-
ehen, Schutzkappen (12) auf-
setzen.

Montaggio Assembly Montage Montage

ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 2275 of 2338



160

VM PVC-U

DN 15 ÷ 50

40
32
65
70

32
25
46
54

25
20
46
54

20
15
46
54

d
DN

A
B

50
40
65
70

63
50
78
82

75
65

114
127

110
100
193

-

90
80

114
127

DN 15 ÷ 80 DN 100
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VM PVC-U

Pos.

1
2
3
4
5
6
7
8
9

10
11
12

Q.tà

1
1
1
1
1
1
1
1
1
4
4
4

Componenti

volantino
coperchio

cuscinetto a pressione
anello di sicurezza

indicatore - stelo
otturatore

perno
membrana di tenuta

cassa
rondella

vite esagonale
tappo di protezione

Materiale

PP/vetro
PP/vetro

POM
ottone

acciaio inox
PBT

acciaio inox
EPDM,FPM,PTFE

PVC-U
acciaio zincato
acciaio zincato

PE

Pos.

1
2
3
4
5
6
7
8
9

10
11
12

Composants

volant
couvercle

joint de compression
aneaux de securité

indicateur - tige
compresseur

cheville
membrane

corps
rondelle

vis hexagonal
bouchon de protection

Materiaux

PP armé/verre
PP armé/verre

POM
laiton

aciér inoxydable
PBT

acier inoxydable
EPDM,FPM,PTFE

PVC-U
aciér zingué
aciér zingué

PE

Pos.

1
2
3
4
5
6
7
8
9

10
11
12

Components

handweel
bonnet

compression bearing
security ring

indicator - stem
compressor

pin
sealing diaphragm

valve - body
washer

hexagonal screw
protective cap

Material

PP/glass
PP/glass

POM
brass

stainless steel
PBT

stainless steel
EPDM,FPM,PTFE

U-PVC
zincplated steel
zincplated steel

PE

Pos.

1
2
3
4
5
6
7
8
9

10
11
12

Benennung

Handrad
Oberteil

Drucklager
Gewindering

Spindel
Druckstück

Kerbstift
Membrane

Gehäuse
Scheibe

Schraube
Schutzkappe

Werkstoff

PP/Glas
PP/Glas

POM
Messing
1.4104

PBT
Edelstahl

EPDM,FPM,PTFE
U-PVC

St., verzinkt
St., verzinkt

PE

Q.té

1
1
1
1
1
1
1
1
1
4
4
4

Q.ty

1
1
1
1
1
1
1
1
1
4
4
4

Menge

1
1
1
1
1
1
1
1
1
4
4
4

ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 2277 of 2338



ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 2278 of 2338



ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 2279 of 2338



ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 2280 of 2338



ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 2281 of 2338



ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 2282 of 2338



 

\\the_server\avfi documents\Manuals\SRV & SRV-SS INSTALLATION AND MAINTANENCE INSTRUCTIONS.doc 

20 March, 2009 
 

INSTALLATION AND MAINTANENCE INSTRUCTIONS 
FOR SRV AND SRV-SS RELIEF VALVES

THE SRV RANGE OF RELIEF VALVES WILL GIVE MANY YEARS OF RELIEABLE 
SERVICE IF INSTALLED AND MAINTAINED CORRECTLY. 
BELOW ARE SOME POINTS TO OBSERVE. 
 
INSTALLATION
 
1) ALWAYS INSTALL VERTICALLY MAKING SURE INLET IS FROM BOTTOM. 
2) NEVER REDUCE THE INLET AND OUTLET PIPE SIZE IN RELATION TO VALVE 

SIZE.
3) INSTALL IN A POSITION WHICH IS EASILY ASSESABLE AND RELIEF FLOW 

WILL NOT BE A DANGER TO PERSONELL. 
4) MAKE SURE FLUID IS CLEAN AS LARGE PARTICLE WILL STOP VALVE SEAT 

FROM SEALING.

ADJUSTMENT
 
1) REMOVE SAFETY CAP NUMBER 11. 
2) LOOSEN STEM ADJUSTING LOCK NUT NUMBER 8. 
3) PRESSURISE SYSTEM TO THE RELIEF PRESSURE REQUIRED AND VALVE 

RELIEVES FLOW FROM OUTLET. 
4) SCREW STEM NUMBER 4 DOWN TILL FLOW STOPS. 
5) TIGHTEN LOCK NUT NUMBER 8 AND REPLACE SAFETY CAP NUMBER 10. 

MAINTANENCE

1) SHOULD VALVE NOT SEAL FROM DISC SEAL, RE SET VALVE RELIEF 
PRESSURE AS ABOVE. 

2) IF VALVE STILL DOES NOT SEAL DISMANTLE VALVE, CHECK AND REPLACE 
DISC WITH SEAL PART NUMBER 3 IF REQUIRED. 

 
SPARES ARE AVAILABLE FROM Australian Valve & Filter Industries P/L. REFER TO 
DATA SHEET FOR PARTS LIST AND OPTIONAL SPRING RANGES AVAILABLE.  
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Movability is a question of creative technology

Compendium
Lifting & Material Handling
Equipment

2008
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Wire Rope Winches & Hoists

6

89

Console-Mounted Aluminium Wire Rope Winches 

SW K GAMMA Console-Mounted 
Aluminum Wire Rope Winch 

The wire rope winch GAMMA is a drum winch equipped with

closed sprocket wheel drive and made of aluminum. Therefore it

is especially suitable for outdoor application. 

Winches with tension load of 500 kg and more are equipped

with an additional speed increasing ratio for winding and

unwinding the unloaded rope. The winch allows mounting in

every position, can comfortably be operated from either end of

the winch and is equipped with a removable crank. The spring

retention is located inside and therefore maintenance free. As an

option for 800 kg winches, a drum separation plate for double

rope operation can be delivered.

200 kg

500 kg

* recommended wire rope DIN 3060 FE-znK-1770 sZ spa
** load /high-speed

Art. No. 040270004 040270001 040270006

Lifting capacity 1st layer kg 200 500 800

upper layer kg 110 200 350

Wire rope capacity 1st layer m 3,6 4,2 5,3

upper layer m 40 50 78

Drive group DIN 15020/1 1 Em 1 Em 1 Em

Wire rope Ø* mm 4 6 7

Lift per crank rotation mm 195 60/400** 36/280**

Required crank pressure daN 19 12 18

Ratio of transmission – 6,57:1 7,57:1

Weight kg 6 14 16

A mm 120 120 200

B mm 160 220 326

C mm 192 330 336

D mm 152 100 180

E mm 165 267 327

F mm 135 125 250

G Ø mm 9,5 11 14

H Ø mm 50 60 70

L mm 320 250 320

M mm 207 165 207

800 kg

Type 200 kg / 800 kg Type 500 kg* only 800 kg design

*
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www.alltec.de

www.pfaff-silberblau.de · heben-foerdern@pfaff-silberblau.de

Pfaff-silberblau
Hebezeugfabrik GmbH
Am Silberpark 2-8
86438 Kissing
GERMANY
Phone +49 / 8233 / 2121-889
Fax +49 / 8233 / 2121-885 ee
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Lifting & Material Handling

Equipment

Actuator Technology

Rail Technology

UNITED KINGDOM
Pfaff-silberblau Ltd.
7 Durley Park Close
North Cheshire Trading Estate
Merseyside
PRENTON, WIRRAL CH43 3DZ 
UNITED KINGDOM
Telefon +44-151-6 09 00 99
Telefax +44-151-6 09 08 52

NETHERLANDS
Pfaff-silberblau Benelux B.V.
Lindelaufer Gewande 24 A 
6367 AZ VOERENDAAL 
NETHERLANDS
Telefon +31-45-5 23 45 45
Telefax +31-45-5 23 45 56

AUSTRIA
Pfaff-silberblau
Winden und Hebezeuge Ges.m.b.H.
Aumühlweg 21/1/B121
2544 LEOBERSDORF
AUSTRIA
Telefon +43-2256-8 15 15
Telefax +43-2256-8 15 80

POLAND
Pfaff-silberblau Polska Sp. z o.o.
ul. Szczawnicka 1
60-471 POZNAN
POLAND
Telefon +48-61-6 56 66 22
Telefax +48-61-6 56 66 88

SWITZERLAND
Pfaff-silberblau
Hebezeuge und Antriebstechnik AG 
Dällikerstrasse 25
8107 BUCHS/ZH
SWITZERLAND
Telefon +41-44-8 51 55 77
Telefax +41-44-8 51 55 88

HUNGARY
Pfaff-silberblau Hungária 
Csörlök és Emelöeszközök Kft.
Dózsa György u. 84
2220 VECSÉS 
HUNGARY
Telefon +36-29-35 64 33
Telefax +36-29-35 64 34
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4. Lists and Checksheets 
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Fairfield WRP Control Valve List

Valves List issued for approval 091007.xls/Control Valve 1

ISSUED FOR APPROVAL Subtotal
Automated

Tag Number Description Valve Type Actuator Type Valve Body Valve Seat Contacts/Limit 
Switches Size Selected 

Supplier

FCV-0250-001 Bypass Channel Actuated Valve Tenix_GateValve Tenix_AirActuated SS Polyurethane or EPDM, bi-
directional ZC, ZO 24VDC 400 AVFI

FCV-1030-001 Auto Screen No 1 Spray Valve No 1 Tenix_GateValve Solenoid Brass Nitrile (NBR) 15 Vendor

FCV-1030-002 Auto Screen No 1 Spray Valve No 2 Tenix_GateValve Solenoid Brass Nitrile (NBR) 15 Vendor
FCV-1030-003 Auto Screen No 2 Spray Valve No 1 Tenix_GateValve Solenoid Brass Nitrile (NBR) 15 Vendor
FCV-1030-004 Auto Screen No 2 Spray Valve No 2 Tenix_GateValve Solenoid Brass Nitrile (NBR) 15 Vendor

FCV-1030-005 Auto Screen No 3 Spray Valve No 1 Tenix_GateValve Solenoid Brass Nitrile (NBR) 15 Vendor

FCV-1030-006 Auto Screen No 3 Spray Valve No 2 Tenix_GateValve Solenoid Brass Nitrile (NBR) 15 Vendor

FCV-0230-002 Grit Chamber Service Water Fluidising Valve Tenix_GateValve Tenix_AirActuated Ductile Iron / SS EPDM ZC, ZO 24VDC 50 AVFI

FCV-0230-003 Grit Pumping Isolation Valve Tenix_DiaphragmValve Diaphragm Actuator Ductile Iron / SS EDPM diaphragm SS seat ZC, ZO 24VDC 100 AVFI

FCV-0520-001 Bioreactor Tank No 1 Bioselector Aeration 
Valve Tenix_ButterflyValve Tenix_AirActuated Ductile Iron / SS EPDM ZC, ZO 24VDC 80 Ebro

FCV-0520-002 Bioreactor Tank No 1 Aerobic/Anoxic Zone 
Aeration Valve 

Tenix_ButterflyValve Tenix_AirActuated Ductile Iron / SS EPDM ZC, ZO 24VDC 150 Ebro

FCV-0520-004 Bioreactor Tank No 2 Bioselector Aeration 
Valve Tenix_ButterflyValve Tenix_AirActuated Ductile Iron / SS EPDM ZC, ZO 24VDC 80 Ebro

FCV-0520-005 Bioreactor Tank No 2 Aerobic/Anoxic Zone 
Aeration Valve Tenix_ButterflyValve Tenix_AirActuated Ductile Iron / SS EPDM ZC, ZO 24VDC 150 Ebro

FCV-0650-001 Membrane Tank No 1 Aeration Switching 
Valve 

Tenix_HP ButterflyValve Tenix_AirActuated Ductile Iron / SS Inconel ZC, ZO 24VDC 200 Ebro

FCV-0650-002 Membrane Tank No 1 Flooding Valve Tenix_ButterflyValve Tenix_AirActuated Ductile Iron / SS EPDM ZC, ZO 24VDC 25 Ebro

FCV-0650-003 Membrane Tank No 2 Aeration Switching 
Valve Tenix_HP ButterflyValve Tenix_AirActuated Ductile Iron / SS Inconel ZC, ZO 24VDC 200 Ebro

FCV-0650-004 Membrane Tank No 2 Flooding Valve Tenix_ButterflyValve Tenix_AirActuated Ductile Iron / SS EPDM ZC, ZO 24VDC 25 Ebro

FCV-0650-005 Membrane Tank No 3 Aeration Switching 
Valve Tenix_HP ButterflyValve Tenix_AirActuated Ductile Iron / SS Inconel ZC, ZO 24VDC 200 Ebro

FCV-0650-006 Membrane Tank No 3 Flooding Valve Tenix_ButterflyValve Tenix_AirActuated Ductile Iron / SS EPDM ZC, ZO 24VDC 25 Ebro

FCV-0650-007 Membrane Tank No 4 Aeration Switching 
Valve Tenix_HP ButterflyValve Tenix_AirActuated Ductile Iron / SS Inconel ZC, ZO 24VDC 200 Ebro

FCV-0650-008 Membrane Tank No 4 Flooding Valve Tenix_ButterflyValve Tenix_AirActuated Ductile Iron / SS EPDM ZC, ZO 24VDC 25 Ebro

FCV-0660-001 Membrane Tank No 1 Permeate Isolation 
Valve Tenix_ButterflyValve Tenix_AirActuated Ductile Iron / SS PTFE ZC, ZO 24VDC 200 Ebro

FCV-0660-002 Membrane Tank No 1 Ventilation Valve Tenix_ButterflyValve Tenix_AirActuated Ductile Iron / SS PTFE ZC, ZO 24VDC 50 Ebro

FCV-0660-003 Membrane Tank No 2 Permeate Isolation 
Valve Tenix_ButterflyValve Tenix_AirActuated Ductile Iron / SS PTFE ZC, ZO 24VDC 200 Ebro

FCV-0660-004 Membrane Tank No 2 Ventilation Valve Tenix_ButterflyValve Tenix_AirActuated Ductile Iron / SS PTFE ZC, ZO 24VDC 50 Ebro

FCV-0660-005 Membrane Tank No 3 Permeate Isolation 
Valve Tenix_ButterflyValve Tenix_AirActuated Ductile Iron / SS PTFE ZC, ZO 24VDC 200 Ebro

FCV-0660-006 Membrane Tank No 3 Ventilation Valve Tenix_ButterflyValve Tenix_AirActuated Ductile Iron / SS PTFE ZC, ZO 24VDC 50 Ebro
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FCV-0660-007 Membrane Tank No 4 Permeate Isolation 
Valve Tenix_ButterflyValve Tenix_AirActuated Ductile Iron / SS PTFE ZC, ZO 24VDC 200 Ebro

FCV-0660-008 Membrane Tank No 4 Ventilation Valve Tenix_ButterflyValve Tenix_AirActuated Ductile Iron / SS PTFE ZC, ZO 24VDC 50 Ebro

FCV-0671-002 Hypochlorite Dosing Valve Tenix_BallValve Tenix_AirActuated PVC PTFE ZC, ZO 24VDC 15 AVFI

FCV-0671-003 Hypochlorite Dosing Valve Tenix_BallValve Tenix_AirActuated PVC PTFE ZC, ZO 24VDC 15 AVFI

FCV-0672-002 Caustic Dosing Valve Tenix_BallValve Tenix_AirActuated PVC EPDM ZC, ZO 24VDC 15 AVFI

FCV-0672-003 Caustic Dosing Valve Tenix_BallValve Tenix_AirActuated PVC EPDM ZC, ZO 24VDC 15 AVFI

FCV-0672-016 Caustic Dosing Valve (Inlet works) Tenix_BallValve Tenix_AirActuated PVC EPDM ZC, ZO 24VDC 15 AVFI

FCV-0673-002 Citric Acid Dosing Valve Tenix_BallValve Tenix_AirActuated PVC EPDM ZC, ZO 24VDC 15 AVFI

FCV-0673-003 Citric Acid Dosing Valve Tenix_BallValve Tenix_AirActuated PVC EPDM ZC, ZO 24VDC 15 AVFI

FCV-0671-004 Hypochlorite Dosing Valve Tenix_BallValve Tenix_AirActuated PVC PTFE ZC, ZO 24VDC 15 AVFI

FCV-0671-005 Hypochlorite Dosing Valve Tenix_BallValve Tenix_AirActuated PVC PTFE ZC, ZO 24VDC 15 AVFI

FCV-0672-004 Caustic Dosing Valve Tenix_BallValve Tenix_AirActuated PVC EPDM ZC, ZO 24VDC 15 AVFI

FCV-0672-005 Caustic Dosing Valve Tenix_BallValve Tenix_AirActuated PVC EPDM ZC, ZO 24VDC 15 AVFI

FCV-0673-004 Citric Acid Dosing Valve Tenix_BallValve Tenix_AirActuated PVC EPDM ZC, ZO 24VDC 15 AVFI

FCV-0673-005 Citric Acid Dosing Valve Tenix_BallValve Tenix_AirActuated PVC EPDM ZC, ZO 24VDC 15 AVFI

FCV-0520-003 Bioselector/Bioreactor Aeration Changeover 
Valve No 2 Tenix_ButterflyValve Tenix_AirActuated SS Polyurethane or EPDM, bi-

directional ZC, ZO 24VDC 300 Ebro

FCV-0520-006 Bioselector/Bioreactor Aeration Changeover 
Valve No 1 Tenix_ButterflyValve Tenix_AirActuated SS Polyurethane or EPDM, bi-

directional ZC, ZO 24VDC 300 Ebro

FCV-0441-001 Sludge Storeage Tank No 1 WAS Discharge 
Valve Tenix_GateValve Tenix_AirActuated SS Polyurethane or EPDM, bi-

directional ZC, ZO 24VDC 80 AVFI

FCV-0441-002 Sludge Storeage Tank No 1 Supernatant 
Offtake Valve Tenix_GateValve Tenix_AirActuated SS Polyurethane or EPDM, bi-

directional ZC, ZO 24VDC 100 AVFI

FCV-0442-001 Sludge Storeage Tank No 2 WAS Discharge 
Valve Tenix_GateValve Tenix_AirActuated SS Polyurethane or EPDM, bi-

directional ZC, ZO 24VDC 80 AVFI

FCV-0442-002 Sludge Storeage Tank No 2 Supernatant 
Offtake Valve Tenix_GateValve Tenix_AirActuated SS Polyurethane or EPDM, bi-

directional ZC, ZO 24VDC 100 AVFI

FCV-0450-007 Centrifuge Potable Water Flushing Line 
Valve Tenix_BallValve Tenix_SolenoidActua

ted SS Polyurethane or EPDM, bi-
directional ZC, ZO 24VDC 50 AVFI

FCV-0450-008 Centrifuge Service Water Flushing Line 
Valve Tenix_BallValve Tenix_SolenoidActua

ted SS Polyurethane or EPDM, bi-
directional ZC, ZO 24VDC 50 AVFI

FCV-0450-001 Sludge Conveyor No. 2 Discharge Valve No 
1 Tenix_SlideGateValve Tenix_AirActuated Vendor ZC, ZO 24VDC 300 Vendor

FCV-0450-002 Sludge Conveyor No. 2 Discharge Valve No 
2 Tenix_SlideGateValve Tenix_AirActuated Vendor ZC, ZO 24VDC 300 Vendor

FCV-0450-003 Sludge Bin No 1 Retractable Chute Valve No 
1 Tenix_GateValve Tenix_SolenoidActua

ted 8 Vendor

FCV-0450-004 Sludge Bin No 1 Retractable Chute Valve No 
2 Tenix_GateValve Tenix_SolenoidActua

ted 8 Vendor

FCV-0450-005 Sludge Bin No 2 Retractable Chute Valve No 
1 Tenix_GateValve Tenix_SolenoidActua

ted 8 Vendor

ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 2307 of 2338



Fairfield WRP Control Valve List

Valves List issued for approval 091007.xls/Control Valve 3

Tag Number Description Valve Type Actuator Type Valve Body Valve Seat Contacts/Limit 
Switches Size Selected 

Supplier

FCV-0450-006 Sludge Bin No 2 Retractable Chute Valve No 
2 Tenix_GateValve Tenix_SolenoidActua

ted 8 Vendor

FCV-1011-001 Compressor Discharge Isolation Valve Tenix_GateValve Tenix_SolenoidActua
ted 20 Vendor

FCV-0671-001 Sodium Hypochlorite Degassing Valve No 1 Tenix_GateValve Solenoid PTFE Viton 12 Vendor

FCV-0710-001 Sodium Hypochlorite Degassing Valve No 2 Tenix_GateValve Solenoid PTFE Viton 12 Vendor

FCV-0461-001 Polymer Batching Make-Up Water Valve Tenix_GateValve Solenoid Brass Nitrile (NBR) 25 AVFI

FCV-0461-003 Polymer Dosing Dilution Water Valve Tenix_GateValve Solenoid Brass Nitrile (NBR) 25 AVFI

CRITICAL SPARES

FCV-XXX-XXX Membrane Tank No X Aeration Switching 
Valve Tenix_HP ButterflyValve Tenix_AirActuated Ductile Iron / SS Inconel ZC, ZO 24VDC 200 Ebro

FCV-XXX-XXX Membrane Tank No X Permeate Isolation 
Valve Tenix_ButterflyValve Tenix_AirActuated Ductile Iron / SS PTFE ZC, ZO 24VDC 200 Ebro

FCV-XXX-XXX Membrane Tank No X Ventilation Valve Tenix_ButterflyValve Tenix_AirActuated Ductile Iron / SS PTFE ZC, ZO 24VDC 50 Ebro

FCV-0650-002 Membrane Tank No X Flooding Valve Tenix_ButterflyValve Tenix_AirActuated Ductile Iron / SS EPDM ZC, ZO 24VDC 25 Ebro

FCV-XXX-XXX Hypochlorite Dosing Valve Tenix_BallValve Tenix_AirActuated PVC PTFE ZC, ZO 24VDC 15 AVFI

FCV-XXX-XXX Citric/Caustic Dosing Valve Tenix_BallValve Tenix_AirActuated PVC EPDM ZC, ZO 24VDC 15 AVFI
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HV0111001 Inlet Pump 1 Suction Isolation Valve Tenix_KnifeGateValve Cast Iron/SS/EPDM or Nitrile Flange Table D HV0111001 300 AVFI
HV0111002 Inlet Pump 1 Discharge Isolation Valve Tenix_KnifeGateValve Cast Iron/SS/EPDM or Nitrile Flange Table D HV0111002 300 AVFI
HV0111003 Inlet Pump 2 Suction Isolation Valve Tenix_KnifeGateValve Cast Iron/SS/EPDM or Nitrile Flange Table D HV0111003 300 AVFI
HV0111004 Inlet Pump 2 Discharge Isolation Valve Tenix_KnifeGateValve Cast Iron/SS/EPDM or Nitrile Flange Table D HV0111004 300 AVFI
HV0111005 Inlet Pump 3 Isolation Valve Tenix_KnifeGateValve Cast Iron/SS/EPDM or Nitrile Flange Table D HV0111005 200 AVFI
HV0111006 Inlet Pump 3 Scour Valve Tenix_GateValve SS/SS Threaded - BSP HV0111006 25 AVFI
HV0111007 Inlet Pump 4 Isolation Valve Tenix_KnifeGateValve Cast Iron/SS/EPDM or Nitrile Flanged Table D HV0111007 200 AVFI

FAIRFIELD VALVE LIST
Manual Valves

p _ g
HV0111008 Inlet Pump 4 Scour Valve Tenix_GateValve SS/SS Threaded - BSP HV0111008 25 AVFI

NRV0111006 Wet Well Valve Pit Scour Line Non Return Valve Tenix_CheckValve Flange Table D NRV0111006 100 AVFI

HV0111009 Dry Well Sump Pump Isolation Valve Existing Threaded - BSP HV0111009 80
HV0111010 Inlet Pump 2 Discharge Isolation Valve Tenix_KnifeGateValve Cast Iron/SS/EPDM or Nitrile Flange Table D HV0111010 300 AVFI
HV0111011 Inlet Pump 1 Discharge Isolation Valve Tenix_KnifeGateValve Cast Iron/SS/EPDM or Nitrile Flange Table D HV0111011 300 AVFI
HV0111012 Inlet Pump 3 Magflow Isolation Valve Tenix_KnifeGateValve Cast Iron/SS/EPDM or Nitrile Flange Table D HV0111012 200 AVFI

HV0111013 Inlet Pump 3 Magflow Isolation Valve (Discharge) Tenix_KnifeGateValve Cast Iron/SS/EPDM or Nitrile Flange Table D HV0111013 200 AVFI

HV0111014 Inlet Pump 4 Magflow Isolation Valve Tenix_KnifeGateValve Cast Iron/SS/EPDM or Nitrile Flange Table D HV0111014 200 AVFI

HV0111015 Inlet Pump 4 Magflow Isolation Valve (Discharge) Tenix_KnifeGateValve Cast Iron/SS/EPDM or Nitrile Flange Table D HV0111015 200 AVFI

HV0111016 Dry Well Magflow Isolation Valve Tenix_KnifeGateValve Cast Iron/SS/EPDM or Nitrile Flange Table D HV0111016 375 AVFI

HV0111017 Dry Well Magflow Isolation Valve (Discharge) Tenix KnifeGateValve Cast Iron/SS/EPDM or Nitrile Flange Table D HV0111017 375 AVFIHV0111017 Dry Well Magflow Isolation Valve (Discharge) Tenix_KnifeGateValve Cast Iron/SS/EPDM or Nitrile Flange Table D HV0111017 375 AVFI

NRV0111001 Inlet Pump 1 Non-Return Valve Tenix_CheckValve Flange Table D NRV0111001 300 AVFI

NRV0111002 Inlet Pump 2 Non-Return Valve Tenix_CheckValve Flange Table D NRV0111002 300 AVFI

NRV0111003 Inlet Pump 3 Non-Return Valve Tenix_CheckValve Flange Table D NRV0111003 200 AVFI

NRV0111004 Inlet Pump 4 Non-Return Valve Tenix_CheckValve Flange Table D NRV0111004 200 AVFI

NRV0111005 Sump Pump Non-Return Valve Existing NRV0111005 80
HV0210001 Screening Bin Drain Valve Tenix_GateValve HV0210001 80 AVFI
HV0250001 PST Sump Pump Isolation Valve Tenix_GateValve Cast Iron/SS/EPDM or Nitrile HV0250001 150 AVFI
HV0250002 Service Water Hose Reel Isolation Valve Tenix_GateValve SS Threaded - BSP HV0250002 25 AVFI
HV0811001 Inlet Works Odour Control Cover Valve 1 Tenix_ButterflyValve PVC-U/PTFE coated/PTFE Cast Iron? Wafer  Lugged? HV0811001 100 Vendor
HV0811002 Inlet Works Odour Control Cover Valve 2 Tenix_ButterflyValve PVC-U/PTFE coated/PTFE Cast Iron? Wafer  Lugged? HV0811002 100 Vendor
HV0811003 Inlet Works Odour Control Cover Valve 3 Tenix_ButterflyValve PVC-U/PTFE coated/PTFE Cast Iron? Wafer  Lugged? HV0811003 100 Vendor
HV1030001 Inlet Screen Washwater Isolation Valve 1 Tenix_GateValve SS HV1030001 15 AVFI
HV1030002 Inlet Screen Manual Washwater Valve 1 Tenix_GateValve SS HV1030002 15 AVFI
HV1030003 Inlet Screen Washwater Isolation Valve 2 Tenix_GateValve SS HV1030003 15 AVFI
HV1030004 Inlet Screen Manual Washwater Valve 2 Tenix_GateValve SS HV1030004 15 AVFI
HV1030005 Inlet Screen Washwater Isolation Valve 3 Tenix_GateValve SS HV1030005 15 AVFI
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HV1030006 Inlet Screen Manual Washwater Valve 3 Tenix_GateValve SS HV1030006 15 AVFI
HV1030014 Service Water Flushing Line Tenix_GateValve SS HV1030014 50 AVFI
HV1030016 Potable Water Isolation Valve Tenix_GateValve SS HV1030016 50 AVFI

HV1030017 Service Water to PST Bypass Pipe Isolation Valve Tenix_BallValve SS HV1030017 50 AVFI

HV1030018 Service Water Hose Reel Isolation Valve Tenix_GateValve SS Threaded - BSP HV1030018 25 AVFI
NRV0250001 PST Sump Pump Non-Return Valve Tenix_CheckValve NRV0250001 150 AVFI

RPZ1030001 Potable Supply RPZ (Residual Pressure Device) Tenix_RPZ SS RPZ1030001 50 AVFI

HV0230002 Grit Chamber Washwater Isolation Valve Tenix_GateValve Cast Iron/SS/EPDM or Nitrile HV0230002 50 AVFI
HV0230004 Grit Chamber Drain Valve Tenix GateValve Cast Iron/SS/EPDM or Nitrile HV0230004 100 AVFIHV0230004 Grit Chamber Drain Valve Tenix_GateValve Cast Iron/SS/EPDM or Nitrile HV0230004 100 AVFI
HV0230005 Outfall Isolation Valve Tenix_GateValve Cast Iron/SS/EPDM or Nitrile HV0230005 375 AVFI
HV0230006 Outfall Flowmeter Isolation Valve Tenix_GateValve Cast Iron/SS/EPDM or Nitrile HV0230006 375 AVFI
HV0230007 Grit Pump Isolation Valve Tenix_GateValve Cast Iron/SS/EPDM or Nitrile HV0230007 100 AVFI
HV0230012 Alum Dosing Isolation Valve Tenix_BallValve PVC-C/EPDM Socket Cement Union HV0230012 15 AVFI
HV0230013 Caustic Dosing Isolation Valve Tenix_BallValve PVC-C/EPDM Socket Cement Union HV0230013 15 AVFI
HV0230010 Grit Pump Rodding Line Valve Tenix_GateValve Cast Iron/SS/EPDM or Nitrile HV0230010 25 AVFI
HV0230011 Grit Pumping Line Flushing Valve Tenix_GateValve Cast Iron/SS/EPDM or Nitrile HV0230011 25 AVFI
HV0240001 Grit Classifier Drain Valve Tenix_BallValve Cast Iron/SS/EPDM or Nitrile HV0240001 150 AVFI
HV0240002 Grit Bin Drain Valve Tenix_GateValve HV0240002 50 AVFI
HV0811004 Inlet Works Odour Control Cover Valve 4 Tenix_ButterflyValve PVC-U/PTFE coated/PTFE Cast Iron? Wafer  Lugged? HV0811004 100 Vendor
HV0811006 Grit System Odour Control Cover Valve 1 Tenix_ButterflyValve PVC-U/PTFE coated/PTFE Cast Iron? Wafer  Lugged? HV0811006 100 Vendor
HV0811005 Inlet Works Odour Control Cover Valve 5 Tenix_ButterflyValve PVC-U/PTFE coated/PTFE Cast Iron? Wafer  Lugged? HV0811005 100 Vendor
HV0811007 G it S t Od C t l C V l 2 T i B tt fl V l PVC U/PTFE t d/PTFE C t I ? W f L d? HV0811007 100 V dHV0811007 Grit System Odour Control Cover Valve 2 Tenix_ButterflyValve PVC-U/PTFE coated/PTFE Cast Iron? Wafer  Lugged? HV0811007 100 Vendor
HV0811008 Odour Control System (Vendor Package) Tenix_ButterflyValve PVC-U/PTFE coated/PTFE Cast Iron? Wafer  Lugged? HV0811008 100 Vendor
HV0811009 Odour Control System (Vendor Package) Tenix_ButterflyValve PVC-U/PTFE coated/PTFE Cast Iron? Wafer  Lugged? HV0811009 100 Vendor
HV0811010 Odour Control System (Vendor Package) Tenix_ButterflyValve PVC-U/PTFE coated/PTFE Cast Iron? Wafer  Lugged? HV0811010 100 Vendor
HV0811011 Odour Control System (Vendor Package) Tenix_ButterflyValve PVC-U/PTFE coated/PTFE Cast Iron? Wafer  Lugged? HV0811011 100 Vendor
HV0811012 Odour Control System (Vendor Package) Tenix_ButterflyValve PVC-U/PTFE coated/PTFE Cast Iron? Wafer  Lugged? HV0811012 100 Vendor
HV0811014 Odour Control System (Vendor Package) Tenix_ButterflyValve PVC-U/PTFE coated/PTFE Cast Iron? Wafer  Lugged? HV0811014 100 Vendor
HV0811015 Odour Control System (Vendor Package) Tenix_ButterflyValve PVC-U/PTFE coated/PTFE Cast Iron? Wafer  Lugged? HV0811015 100 Vendor
HV0811016 Odour Control System (Vendor Package) Tenix_ButterflyValve PVC-U/PTFE coated/PTFE Cast Iron? Wafer  Lugged? HV0811016 100 Vendor
HV0511001 Bioreactor 1 Feed Isolation Valve Tenix_GateValve Cast Iron/SS/EPDM or Nitrile HV0511001 300 AVFI
HV0512001 Bioreactor 2 Feed Isolation Valve Tenix_GateValve Cast Iron/SS/EPDM or Nitrile HV0512001 300 AVFI
HV0520003 Bioselector 1 Aeration Isolation Valve 1 Tenix_BallValve SS/SS Threaded - BSP HV0520003 25 AVFI
HV0520004 Bioselector 1 Aeration Isolation Valve 2 Tenix_BallValve SS/SS Threaded - BSP HV0520004 25 AVFI
HV0520005 Bioselector 1 Aeration Isolation Valve 3 Tenix_BallValve SS/SS Threaded - BSP HV0520005 25 AVFI
HV0520006 Bioselector 1 Aeration Isolation Valve 4 Tenix_BallValve SS/SS Threaded - BSP HV0520006 25 AVFI

HV0520007 Anoxic/Aerobic Zone 1 Aeration Isolaiton Valve Tenix_ButterflyValve Cast Iron/SS/EPDM or Nitrile Lugged HV0520007 150 AVFI

HV0520008 Bioreactor Tank 1 Aeration Isolation Valve 1 Tenix_ButterflyValve Cast Iron/Cast Iron/EDPM Lugged HV0520008 150 AVFI

HV0520009 Bioreactor Tank 1 Aeration Isolation Valve 2 Tenix_ButterflyValve Cast Iron/Cast Iron/EDPM Lugged HV0520009 150 AVFI

HV0520010 Bioreactor Tank 1 Aeration Isolation Valve 3 Tenix_ButterflyValve Cast Iron/Cast Iron/EDPM Lugged HV0520010 150 AVFI
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HV0520013 Bioselector 2 Aeration Isolation Valve 1 Tenix_BallValve SS/SS Threaded - BSP HV0520013 25 AVFI
HV0520014 Bioselector 2 Aeration Isolation Valve 2 Tenix_BallValve SS/SS Threaded - BSP HV0520014 25 AVFI
HV0520015 Bioselector 2 Aeration Isolation Valve 3 Tenix_BallValve SS/SS Threaded - BSP HV0520015 25 AVFI
HV0520016 Bioselector 2 Aeration Isolation Valve 4 Tenix_BallValve SS/SS Threaded - BSP HV0520016 25 AVFI

HV0520017 Anoxic/Aerobic Zone 2 Aeration Isolaiton Valve Tenix_ButterflyValve Cast Iron/SS/EPDM or Nitrile Lugged HV0520017 150 AVFI

HV0520018 Bioreactor Tank 2 Aeration Isolation Valve 1 Tenix_ButterflyValve Cast Iron/Cast Iron/EDPM Lugged HV0520018 150 AVFI

HV0520019 Bioreactor Tank 2 Aeration Isolation Valve 2 Tenix_ButterflyValve Cast Iron/Cast Iron/EDPM Lugged HV0520019 150 AVFI

HV0520020 Bioreactor Tank 2 Aeration Isolation Valve 3 Tenix ButterflyValve Cast Iron/Cast Iron/EDPM Lugged HV0520020 150 AVFIHV0520020 Bioreactor Tank 2 Aeration Isolation Valve 3 Tenix_ButterflyValve Cast Iron/Cast Iron/EDPM Lugged HV0520020 150 AVFI

HV0520023 Bioselector 1 Aeration Isolation Valve Tenix_ButterflyValve Cast Iron/Cast Iron/EDPM Lugged HV0520023 80 AVFI
HV0520024 Bioselector 2 Aeration Isolation Valve Tenix_ButterflyValve Cast Iron/Cast Iron/EDPM Lugged HV0520024 80 AVFI
HV0530003 WAS Pump 1 Suction Isolation Valve Tenix_KnifeGateValve Cast Iron/SS/EPDM or Nitrile HV0530003 100 AVFI
HV0530004 WAS Pump 2 Suction Isolation Valve Tenix_KnifeGateValve Cast Iron/SS/EPDM or Nitrile HV0530004 100 AVFI
HV0530005 WAS Pump 1 Discharge Isolation Valve Tenix_KnifeGateValve Cast Iron/SS/EPDM or Nitrile HV0530005 65 AVFI
HV0530006 WAS Pump 2 Discharge Isolation Valve Tenix_KnifeGateValve Cast Iron/SS/EPDM or Nitrile HV0530006 65 AVFI
HV0530007 WAS Pumps Isolation Valve Tenix_GateValve / KGV Cast Iron/SS/EPDM or Nitrile HV0530007 100 AVFI
HV0530008 WAS Pump 2 Sample Valve Tenix_GateValve HV0530008 25 AVFI
HV0530012 Receival Chamber Sample Valve Tenix_GateValve HV0530012 25 AVFI
HV0540001 Recycle Pump 1 Isolation Valve Tenix_Knifegate_Valve Cast Iron/SS/EPDM or Nitrile HV0540001 300 AVFI
HV0540002 Recycle Pump 2 Isolation Valve Tenix_Knifegate_Valve Cast Iron/SS/EPDM or Nitrile HV0540002 300 AVFI
HV0540003 Recycle Pump 3 Isolation Valve Tenix_Knifegate_Valve Cast Iron/SS/EPDM or Nitrile HV0540003 300 AVFI
HV0540004 Recycle Pump 4 Isolation Valve Tenix_Knifegate_Valve Cast Iron/SS/EPDM or Nitrile HV0540004 300 AVFI
HV0540005 Membrane Feed Tank Drain Valve Tenix_GateValve Cast Iron/SS/EPDM or Nitrile HV0540005 80 AVFI
HV0630001 RAS  to bioselector 1 Isolation Valve Tenix_GateValve Cast Iron/SS/EPDM or Nitrile HV0630001 100 AVFI
HV0630002 RAS  to bioselector 2 Isolation Valve Tenix_GateValve Cast Iron/SS/EPDM or Nitrile HV0630002 100 AVFI
HV0630003 RAS  flowmeter 1 Isolation Valve Tenix_GateValve Cast Iron/SS/EPDM or Nitrile HV0630003 100 AVFI
HV0630004 RAS  flowmeter 2 Isolation Valve Tenix_GateValve Cast Iron/SS/EPDM or Nitrile HV0630004 100 AVFI
HV103000X Service Water Hose Reel Isolation Valve Tenix_GateValve SS HV103000X 25 AVFI
NRV0530001 WAS Pump 1 Non-return Valve Tenix_CheckValve Cast Iron/SS/EPDM or Nitrile NRV0530001 65 AVFI
NRV0530002 WAS Pump 2 Non-return Valve Tenix_CheckValve Cast Iron/SS/EPDM or Nitrile NRV0530002 65 AVFI

HV0660001 Membrane Module 1 Permeate Isolation Valve Tenix_ButterflyValve PVC-U/PTFE coated/PTFE Cast Iron? Lugged HV0660001 200 AVFI

HV0660002 Membrane Module 2 Permeate Isolation Valve Tenix_ButterflyValve PVC-U/PTFE coated/PTFE Cast Iron? Lugged HV0660002 200 AVFI

HV066000 M b M d l 3 P I l i V l T i B fl V l PVC U/PTFE d/PTFE C I ? L d HV066000 200 AVFIHV0660007 Membrane Module 3 Permeate Isolation Valve Tenix_ButterflyValve PVC-U/PTFE coated/PTFE Cast Iron? Lugged HV0660007 200 AVFI

HV0660008 Membrane Module 4 Permeate Isolation Valve Tenix_ButterflyValve PVC-U/PTFE coated/PTFE Cast Iron? Lugged HV0660008 200 AVFI

HV0660013 Membrane Module 5 Permeate Isolation Valve Tenix_ButterflyValve PVC-U/PTFE coated/PTFE Cast Iron? Lugged HV0660013 200 AVFI

HV0660014 Membrane Module 6 Permeate Isolation Valve Tenix_ButterflyValve PVC-U/PTFE coated/PTFE Cast Iron? Lugged HV0660014 200 AVFI

HV0660019 Membrane Module 7 Permeate Isolation Valve Tenix_ButterflyValve PVC-U/PTFE coated/PTFE Cast Iron? Lugged HV0660019 200 AVFI
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HV0660020 Membrane Module 8 Permeate Isolation Valve Tenix_ButterflyValve PVC-U/PTFE coated/PTFE Cast Iron? Lugged HV0660020 200 AVFI

HV0660033 Recycle to Membrane Module 1 Isolation Valve Tenix_GateValve / KGV Cast Iron/SS/EPDM or Nitrile Lugged HV0660033 250 AVFI

HV0660034 Recycle to Membrane Module 2 Isolation Valve Tenix_GateValve / KGV Cast Iron/SS/EPDM or Nitrile Lugged HV0660034 250 AVFI

HV0660035 Recycle to Membrane Module 3 Isolation Valve Tenix_GateValve / KGV Cast Iron/SS/EPDM or Nitrile Lugged HV0660035 250 AVFI

HV0660036 Recycle to Membrane Module 4 Isolation Valve Tenix_GateValve / KGV Cast Iron/SS/EPDM or Nitrile Lugged HV0660036 250 AVFI

HV0660037 Recycle to Membrane Module 5 Isolation Valve Tenix_GateValve / KGV Cast Iron/SS/EPDM or Nitrile Lugged HV0660037 250 AVFI

HV0660038 Recycle to Membrane Module 6 Isolation Valve Tenix_GateValve / KGV Cast Iron/SS/EPDM or Nitrile Lugged HV0660038 250 AVFI

HV0660039 Recycle to Membrane Module 7 Isolation Valve Tenix_GateValve / KGV Cast Iron/SS/EPDM or Nitrile Lugged HV0660039 250 AVFI

HV0660040 Recycle to Membrane Module 8 Isolation Valve Tenix_GateValve / KGV Cast Iron/SS/EPDM or Nitrile Lugged HV0660040 250 AVFI

HV0660041 Membrane Tank 1 Drain Valve Tenix_GateValve Cast Iron/SS/EPDM or Nitrile HV0660041 100 AVFI
HV0660042 Membrane Tank 2 Drain Valve Tenix_GateValve Cast Iron/SS/EPDM or Nitrile HV0660042 100 AVFI
HV0660043 Membrane Tank 3 Drain Valve Tenix_GateValve Cast Iron/SS/EPDM or Nitrile HV0660043 100 AVFI
HV0660044 Membrane Tank 4 Drain Valve Tenix_GateValve Cast Iron/SS/EPDM or Nitrile HV0660044 100 AVFI
HV1030019 Service Water Hose Reel Isolation Valve Tenix_GateValve SS HV1030019 25 AVFI

HV0660003 MBR Stream 1 Pressure Element Isolation Valve Tenix_BallValve SS/SS Threaded - BSP HV0660003 20 AVFI

HV0660004 MBR Stream 1 Pressure Switch Isolation Valve Tenix_BallValve SS/SS Threaded - BSP HV0660004 20 AVFI

HV0660005 MBR Stream 1 Permeate Sample Valve Tenix_BallValve SS/SS Threaded - BSP HV0660005 20 AVFI
HV0660006 MBR Stream 1 Isolation Valve Tenix_ButterflyValve Cast Iron/SS/EPDM or Nitrile Lugged HV0660006 200 AVFI

HV0660009 MBR Stream 2 Pressure Element Isolation Valve Tenix_BallValve SS/SS Threaded - BSP HV0660009 20 AVFI

HV0660010 MBR Stream 2 Pressure Switch Isolation Valve Tenix_BallValve SS/SS Threaded - BSP HV0660010 20 AVFI

HV0660011 MBR Stream 2 Permeate Sample Valve Tenix_BallValve SS/SS Threaded - BSP HV0660011 20 AVFI
HV0660012 MBR Stream 2 Isolation Valve Tenix_ButterflyValve Cast Iron/SS/EPDM or Nitrile Lugged HV0660012 200 AVFI
HV0660026 Turbidity Element Isolation Valve Tenix_BallValve SS/SS Threaded - BSP HV0660026 20 AVFI
HV0660027 Permeate Balance Tank Isolation Valve Tenix_ButterflyValve Cast Iron/SS/EPDM or Nitrile Lugged HV0660027 80 AVFI
HV0660028 MBR Stream 1 Backwash Sample Valve 1 Tenix_BallValve SS/SS Threaded - BSP HV0660028 20 AVFI
HV0660029 MBR Stream 2 Backwash Sample Valve 1 Tenix_BallValve SS/SS Threaded - BSP HV0660029 20 AVFI
HV0660030 MBR Stream 1 Backwash Sample Valve 2 Tenix_BallValve SS/SS Threaded - BSP HV0660030 20 AVFI
HV0660031 MBR Stream 2 Backwash Sample Valve 2 Tenix_BallValve SS/SS Threaded - BSP HV0660031 20 AVFI

HV0660032 Potable Water to Permeate Tank Isolation Valve Tenix_GateValve SS HV0660032 20 AVFI

HV0660045 Permeate Sample Point Valve (for flaming disinfection) Tenix_GateValve SS HV0660045 20 AVFI

HV0671016 Sodium Hypochlorite Isolation Valve 1 MBR Stream 1 Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0671016 15 AVFI

HV0671017 Sodium Hypochlorite Isolation Valve 1 MBR Stream 2 Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0671017 15 AVFI
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HV0671020 Sodium Hypochlorite Isolation Valve 2 MBR Stream 1 Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0671020 15 AVFI

HV0671021 Sodium Hypochlorite Isolation Valve 2 MBR Stream 2 Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0671021 15 AVFI

HV0672016 Caustic Dosing Isolation Valve 1 MBR Stream 1 Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0672016 15 AVFI

HV0672017 Caustic Dosing Isolation Valve 1 MBR Stream 2 Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0672017 15 AVFI

HV0672020 Caustic Dosing Isolation Valve 2 MBR Stream 1 Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0672020 15 AVFI

HV0672021 Caustic Dosing Isolation Valve 2 MBR Stream 2 Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0672021 15 AVFI

HV0673014 Citric Acid Dosing Isolation Valve 1 MBR Stream 1 Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0673014 15 AVFI

HV0673015 Citric Acid Dosing Isolation Valve 1 MBR Stream 2 Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0673015 15 AVFI

HV0673018 Citric Acid Dosing Isolation Valve 2 MBR Stream 1 Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0673018 15 AVFI

HV0673019 Citric Acid Dosing Isolation Valve 2 MBR Stream 2 Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0673019 15 AVFI

HV0710015 Hypochlorite Dosing Isolation Valve Tenix_BallValve PVC-C/PTFE coated/PTFE Socket Cement Union HV0710015 15 AVFI

NRV0671004 Sodium Hypochlorite Non-return Valve MBR Stream 1 Tenix_CheckValve PVC-C/EPDM Socket Cement Union NRV0671004 15 AVFI

NRV0671005 Sodium Hypochlorite Non-return Valve MBR Stream 2 Tenix_CheckValve PVC-C/EPDM Socket Cement Union NRV0671005 15 AVFI

NRV0672001 Caustic Dosing Non-return Valve MBR Stream 1 Tenix_CheckValve PVC-C/EPDM Socket Cement Union NRV0672001 15 AVFI

NRV0672002 Caustic Dosing Non-return Valve MBR Stream 2 Tenix_CheckValve PVC-C/EPDM Socket Cement Union NRV0672002 15 AVFI

NRV0673004 Citric Acid Dosing Non-return Valve MBR Stream 1 Tenix_CheckValve PVC-C/EPDM Socket Cement Union NRV0673004 15 AVFI

NRV0673005 Citric Acid Dosing Non-return Valve MBR Stream 2 Tenix_CheckValve PVC-C/EPDM Socket Cement Union NRV0673005 15 AVFI

HV0660015 MBR Stream 3 Pressure Element Isolation Valve Tenix_BallValve SS/SS Threaded - BSP HV0660015 20 AVFI

HV0660016 MBR Stream 3 Pressure Switch Isolation Valve Tenix_BallValve SS/SS Threaded - BSP HV0660016 20 AVFI

HV0660017 MBR Stream 3 Permeate Sample Valve Tenix_BallValve SS/SS Threaded - BSP HV0660017 20 AVFI
HV0660018 MBR Stream 3 Isolation Valve Tenix_ButterflyValve Cast Iron/SS/EPDM or Nitrile Lugged HV0660018 200 AVFI

HV0660021 MBR Stream 4 Pressure Element Isolation Valve Tenix_BallValve SS/SS Threaded - BSP HV0660021 20 AVFI

HV0660022 MBR Stream 4 Pressure Switch Isolation Valve Tenix_BallValve SS/SS Threaded - BSP HV0660022 20 AVFI

HV0660023 MBR Stream 4 Permeate Sample Valve Tenix_BallValve SS/SS Threaded - BSP HV0660023 20 AVFI
HV0660024 MBR Stream 4 Isolation Valve Tenix_ButterflyValve Cast Iron/SS/EPDM or Nitrile Lugged HV0660024 200 AVFI
HV0660046 MBR Stream 3 Backwash Sample Valve 1 Tenix_BallValve SS/SS Threaded - BSP HV0660046 20 AVFI
HV0660025 MBR Stream 3 Backwash Sample Valve 2 Tenix_BallValve SS/SS Threaded - BSP HV0660025 20 AVFI
HV0660047 MBR Stream 4 Backwash Sample Valve 1 Tenix_BallValve SS/SS Threaded - BSP HV0660047 20 AVFI
HV0660048 MBR Stream 4 Backwash Sample Valve 2 Tenix_BallValve SS/SS Threaded - BSP HV0660048 20 AVFI

HV0671018 Sodium Hypochlorite Isolation Valve 1 MBR Stream 3 Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0671018 15 AVFI
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HV0671027 Sodium Hypochlorite Isolation Valve 2 MBR Stream 3 Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0671027 15 AVFI

HV0671019 Sodium Hypochlorite Isolation Valve 1 MBR Stream 4 Tenix_BallValve PVC-C/PVC-C/EPDM Socket Cement Union HV0671019 15 AVFI

HV0671028 Sodium Hypochlorite Isolation Valve 2 MBR Stream 4 Tenix_BallValve PVC-C/PVC-C/EPDM Socket Cement Union HV0671028 15 AVFI

HV0672018 Caustic Dosing Isolation Valve 1 MBR Stream 3 Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0672018 15 AVFI

HV0672022 Caustic Dosing Isolation Valve 2 MBR Stream 3 Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0672022 15 AVFI

HV0672019 Caustic Dosing Isolation Valve 1 MBR Stream 4 Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0672019 15 AVFI

HV0672023 Caustic Dosing Isolation Valve 2 MBR Stream 4 Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0672023 15 AVFI

HV0673016 Citric Acid Dosing Isolation Valve 1 MBR Stream 3 Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0673016 15 AVFI

HV0673019 Citric Acid Dosing Isolation Valve 2 MBR Stream 3 Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0673019 15 AVFI

HV0673017 Citric Acid Dosing Isolation Valve 1 MBR Stream 4 Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0673017 15 AVFI

HV0673024 Citric Acid Dosing Isolation Valve 2 MBR Stream 4 Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0673024 15 AVFI

NRV0671006 Sodium Hypochlorite Non-return Valve MBR Stream 3 Tenix_CheckValve PVC-C/EPDM Socket Cement Union NRV0671006 15 AVFI

NRV0671007 Sodium Hypochlorite Non-return Valve MBR Stream 4 Tenix_CheckValve PVC-C/EPDM Socket Cement Union NRV0671007 15 AVFI

NRV0672003 Caustic Dosing Non-return Valve MBR Stream 3 Tenix_CheckValve PVC-C/EPDM Socket Cement Union NRV0672003 15 AVFI

NRV0672004 Caustic Dosing Non-return Valve MBR Stream 4 Tenix_CheckValve PVC-C/EPDM Socket Cement Union NRV0672004 15 AVFI

NRV0673006 Citric Acid Dosing Non-return Valve MBR Stream 3 Tenix_CheckValve PVC-C/EPDM Socket Cement Union NRV0673006 15 AVFI

NRV0673007 Citric Acid Dosing Non-return Valve MBR Stream 4 Tenix_CheckValve PVC-C/EPDM Socket Cement Union NRV0673007 15 AVFI

HV0520001 Bioreactor Blower 1 Pressure Indicator Isolation Valve Tenix_GateValve HV0520001 20 Vendor

HV0520002 Bioreactor Blower 1 Isolation Valve Tenix_ButterflyValve Cast Iron/SS/EPDM or Nitrile Lugged HV0520002 200 AVFI

HV0520025 Bioreactor Blower 2 Pressure Indicator Isolation Valve Tenix_GateValve HV0520025 20 Vendor

HV0520012 Bioreactor Blower 2 Isolation Valve Tenix_ButterflyValve Cast Iron/SS/EPDM or Nitrile Lugged HV0520012 200 AVFI

HV0520026 Bioreactor Blower 3 Pressure Indicator Isolation Valve Tenix_GateValve HV0520026 20 Vendor

HV0520022 Bioreactor Blower 3 Isolation Valve Tenix_ButterflyValve Cast Iron/SS/EPDM or Nitrile Lugged HV0520022 200 AVFIHV0520022 Bioreactor Blower 3 Isolation Valve Tenix_ButterflyValve Cast Iron/SS/EPDM or Nitrile Lugged HV0520022 200 AVFI
NRV0520001 Bioreactor Blower 1 Non-return Valve Tenix_CheckValve NRV0520001 250 Vendor
NRV0520002 Bioreactor Blower 2 Non-return Valve Tenix_CheckValve NRV0520002 250 Vendor
NRV0520003 Bioreactor Blower 3 Non-return Valve Tenix_CheckValve NRV0520003 250 Vendor

PRV0520001 Bioreactor Blower 1 Pressure Relieve Valve Tenix_PressureReliefValve PRV0520001 250 Vendor

PRV0520002 Bioreactor Blower 2 Pressure Relieve Valve Tenix_PressureReliefValve PRV0520002 250 Vendor
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PRV0520003 Bioreactor Blower 3 Pressure Relieve Valve Tenix_PressureReliefValve PRV0520003 250 Vendor

HV0650001 Membrane Blower 1 Pressure Indicator Isolation Valve Tenix_GateValve HV0650001 A Vendor

HV0650002 Membrane Blower 1 Isolation Valve Tenix_ButterflyValve Cast Iron/SS/EPDM or Nitrile Lugged HV0650002 150 AVFI

HV0650003 Membrane Blower 2 Pressure Indicator Isolation Valve Tenix_GateValve HV0650003 Vendor

HV0650004 Membrane Blower 2 Isolation Valve Tenix_ButterflyValve Cast Iron/SS/EPDM or Nitrile Lugged HV0650004 150 AVFI

HV0650005 Membrane Blower 3 Pressure Indicator Isolation Valve Tenix_GateValve HV0650005 Vendor

HV0650006 Membrane Blower 3 Isolation Valve Tenix_ButterflyValve Cast Iron/SS/EPDM or Nitrile Lugged HV0650006 150 AVFI
NRV0650001 Membrane Blower 1 Non-return Valve Tenix_CheckValve NRV0650001 150 Vendor
NRV0650002 Membrane Blower 2 Non-return Valve Tenix_CheckValve NRV0650002 150 Vendor
NRV0650003 Membrane Blower 3 Non-return Valve Tenix_CheckValve NRV0650003 150 Vendor

PRV0650001 Membrane Blower 1 Pressure Relieve Valve Tenix_PressureReliefValve PRV0650001 150 Vendor

PRV0650002 Membrane Blower 2 Pressure Relieve Valve Tenix_PressureReliefValve PRV0650002 150 Vendor

PRV0650003 Membrane Blower 3 Pressure Relieve Valve Tenix_PressureReliefValve PRV0650003 150 Vendor

HV0441001 WAS to Digester 1 Isolation Valve Tenix_GateValve Cast Iron/SS/EPDM or Nitrile HV0441001 80 AVFI
HV0441002 Digested Sludge Transfer Valve 1 Tenix_GateValve HV0441002 ?
HV0441003 Digested Sludge Transfer Valve 2 Tenix_GateValve HV0441003 ?
HV0441004 WAS Bypass Valve Tenix_GateValve Cast Iron/SS/EPDM or Nitrile HV0441004 65 AVFI
HV0442001 Digested Sludge Transfer Valve 3 Tenix_GateValve HV0442001 ?
HV0442002 Digested Sludge Transfer Valve 4 Tenix_GateValve HV0442002 ?
HV0441005 Supernatant Line Digester 1 Isolation Valve Tenix_GateValve Cast Iron/SS/EPDM or Nitrile HV0441005 100 AVFI
HV0441006 WAS Sample Point Valve Tenix_BallValve SS/SS Threaded - BSP HV0441006 20 AVFI
HV0441007 Digester 1 Overflow Bypass Valve Tenix_GateValve Cast Iron/SS/EPDM or Nitrile HV0441007 100 AVFI
HV0441008 Supernatant Flowmeter Isolaton Valve 1 Tenix_GateValve Cast Iron/SS/EPDM or Nitrile HV0441008 100 AVFI
HV0441009 Supernatant Flowmeter Isolaton Valve 2 Tenix_GateValve Cast Iron/SS/EPDM or Nitrile HV0441009 100 AVFI
HV0442001 WAS to Digester 2 Isolation Valve Tenix_GateValve Cast Iron/SS/EPDM or Nitrile HV0442001 80 AVFI
HV0442005 Supernatant Line Digester 2 Isolation Valve Tenix_GateValve Cast Iron/SS/EPDM or Nitrile HV0442005 100 AVFI
HV0450001 Digester 1 Isolation Valve Tenix_GateValve / KGV Cast Iron/SS/EPDM or Nitrile Flanged Table D HV0450001 100 AVFI

HV0450002 Sludge Transfer Pump 1 Suction Isolation Valve Tenix_GateValve / KGV Cast Iron/SS/EPDM or Nitrile HV0450002 80 AVFI

HV0450003 Sludge Transfer Pump 1 Discharge Isolation Valve Tenix_GateValve / KGV Cast Iron/SS/EPDM or Nitrile HV0450003 80 AVFIHV0450003 Sludge Transfer Pump 1 Discharge Isolation Valve Tenix_GateValve / KGV Cast Iron/SS/EPDM or Nitrile HV0450003 80 AVFI

HV0450004 Digested Sludge Flowmeter Isolation Valve 1 Tenix_GateValve Cast Iron/SS/EPDM or Nitrile HV0450004 80 AVFI

HV0450005 Digested Sludge Flowmeter Isolation Valve 2 Tenix_GateValve Cast Iron/SS/EPDM or Nitrile HV0450005 80 AVFI

HV0450006 Sludge Transfer Pump 2 Suction Isolation Valve Tenix_GateValve / KGV Cast Iron/SS/EPDM or Nitrile HV0450006 80 AVFI

HV0450009 Sludge Transfer Pump 2 Discharge Isolation Valve Tenix_GateValve / KGV Cast Iron/SS/EPDM or Nitrile HV0450009 80 AVFI

HV0450010 WAS Bypass Isolation Valve Tenix_GateValve / KGV Cast Iron/SS/EPDM or Nitrile HV0450010 65 AVFI
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HV0450011 Sludge Transfer Pump 1 Scour Line Tenix_BallValve SS/SS Threaded - BSP HV0450011 20 AVFI
HV0450012 Sludge Transfer Pump 2 Scour Line Tenix_BallValve SS/SS Threaded - BSP HV0450012 20 AVFI

HV0450013 Sludge Transfer Pumps Common Discharge Manifold Sample 
Valve Tenix_BallValve SS/SS Threaded - BSP HV0450013 20 AVFI

NRV0450001 Sludge Transfer Pump 1 Non-return Valve Tenix_CheckValve Cast Iron/SS/EPDM or Nitrile NRV0450001 80 AVFI
NRV0450002 Sludge Transfer Pump 2 Non-return Valve Tenix_CheckValve Cast Iron/SS/EPDM or Nitrile NRV0450002 80 AVFI

PRV0450001 Sludge Transfer Pump 1 Pressure Relief Valve Tenix_PressureReliefValve PRV0450001 50 AVFI

PRV0450002 Sludge Transfer Pump 2 Pressure Relief Valve Tenix_PressureReliefValve PRV0450002 50 AVFI

HV0450025 S i W t I l ti V l T i G t V l SS HV0450025 25 AVFIHV0450025 Service Water Isolation Valve Tenix_GateValve SS HV0450025 25 AVFI
HV0450015 Potable water Isolation Valve Tenix_GateValve Cast Iron/SS/EPDM or Nitrile HV0450015 50 AVFI
HV0450016 Service Water Isolation Valve Tenix_GateValve Cast Iron/SS/EPDM or Nitrile HV0450016 50 AVFI
HV0450017 Polymer Dosing Isolation Valve 1 Tenix_BallValve SS/SS Threaded - BSP HV0450017 25 AVFI
HV0450018 Polymer Dosing Isolation Valve 2 Tenix_BallValve SS/SS Threaded - BSP HV0450018 25 AVFI
HV0450019 Centrifuge Washwater Line Isolation Valve Tenix_GateValve Cast Iron/SS/EPDM or Nitrile HV0450019 50 AVFI
HV0450020 Centrate Sample Valve Tenix_BallValve SS/SS HV0450020 25 vendor
HV0450021 Dewatered Sludge Bin 1 Slide Gate Valve Tenix_GateValve HV0450021 300 Vendor
HV0450022 Dewatered Sludge Bin 2 Slide Gate Valve Tenix_GateValve HV0450022 300 Vendor
HV0450023 Dewatered Sludge Bin 1 Drain Valve Tenix_BallValve HV0450023 50 vendor
HV0450024 Dewatered Sludge Bin 2 Drain Valve Tenix_BallValve HV0450024 50 vendor

RPZ0450001 Potable Supply RPZ (Residual Pressure Device) Tenix_RPZ Brass RPZ0450001 50 AVFI

HV0450026 Service Water Hose Isolation Valve Tenix BallValve SS/SS Threaded BSP HV0450026 25 AVFIHV0450026 Service Water Hose Isolation Valve Tenix_BallValve SS/SS Threaded - BSP HV0450026 25 AVFI
HV1011001 Compressor Pump 1 Bleed Valve Tenix_BallValve HV1011001 25 vendor
HV1011002 Compressor Pump 1 Isolation Valve Tenix_BallValve HV1011002 25 vendor
HV1011003 Compressor Pump 2 Bleed Valve Tenix_BallValve HV1011003 25 vendor
HV1011004 Compressor Pump  2 Isolation Valve Tenix_BallValve HV1011004 25 vendor
HV1011005 Compressor Pump Group Isolation Valve Tenix_BallValve HV1011005 25 vendor
HV1011006 Air Dryer Isolation Valve Tenix_BallValve HV1011006 25 vendor
HV1011007 Compressor Tank Residue Bleed Valve 1 Tenix_BallValve HV1011007 20 vendor
HV1011008 Compressor Tank Residue Bleed Valve 2 Tenix_BallValve HV1011008 20 vendor
HV1011009 Compressor Tank Isolation Valve 1 Tenix_BallValve HV1011009 20 vendor

HV1011010 Compressor Tank Pressure Indicator Isolation Valve Tenix_BallValve HV1011010 20 vendor

HV1011012 Compressor Pressure Switch Low Isolation Valve Tenix_BallValve HV1011012 20 vendor

HV1011013 Compressor Switch Low Low Isolation Valve Tenix_BallValve HV1011013 20 vendor

HV1011014 Compressor Tank Isolation Valve 2 Tenix_BallValve HV1011014 20 vendor

HV1011015 Compressed Air Line Discharge Isolation Valve 1 Tenix_BallValve HV1011015 20 vendor

HV1011016 Compressed Air Line Discharge Isolation Valve 2 Tenix_BallValve HV1011016 20 vendor

NRV1011001 Compressor Pump 1 Non-return Valve Tenix_CheckValve NRV1011001 25 vendor
NRV1011002 Compressor Pump 2 Non-return Valve Tenix_CheckValve NRV1011002 25 vendor
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PRV1011001 Compressor Tank Pressure Relief Valve Tenix_PressureReliefValve PRV1011001 20 vendor

PSV1011001 Compressed Air Line Pressure Regulating Valve Tenix_PressureRegulatingValve PSV1011001 25 vendor

HV1030007 Service Water Booster Pump 1 Isolation Valve (Suction) HV1030007 vendor

HV1030008 Service Water Booster Pump 2 Isolation Valve (Suction) HV1030008 vendor

HV1030009 Service Water Booster Pump 3 Isolation Valve (Suction) HV1030009 vendor

HV1030010 Service Water Booster Pump 1 Isolation Valve (Discharge) HV1030010 vendorHV1030010 Service Water Booster Pump 1 Isolation Valve (Discharge) HV1030010 vendor

HV1030011 Service Water Booster Pump 2 Isolation Valve (Discharge) HV1030011 vendor

HV1030012 Service Water Booster Pump 3 Isolation Valve (Discharge) HV1030012 vendor

HV1030013 Pressurised Service Water Tank Isolation Valve HV1030013 vendor

HV1030014 Service Water Line Isolation Valve Tenix_GateValve Cast Iron/SS/EPDM or Nitrile Flanged Table D HV1030014 100 AVFI
HV1030015 Service Water Line Drain Valve HV1030015 vendor
HV1030021 Isolation Valve for Pressure Gauge Tenix_GateValve HV1030021 15 vendor

HV1030022 Upstream Isolation Valve for Magnetic Flow Meter Tenix_GateValve Cast Iron/SS/EPDM or Nitrile Flanged Table D HV1030022 100 AVFI

NRV1030001 Service Water Booster Pump 1 Non-Return Valve NRV1030001 vendor

NRV1030002 Service Water Booster Pump 2 Non-Return Valve NRV1030002 vendorNRV1030002 Service Water Booster Pump 2 Non Return Valve NRV1030002 vendor

NRV1030003 Service Water Booster Pump 3 Non-Return Valve NRV1030003 vendor

HV0671024 Emergency Eyewash Station Isolation Valve Tenix_BallValve SS/SS Threaded - BSP HV0671024 25 AVFI

HV0673001 Citric Acid Fill Line Drain Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE HV0673001 25 AVFI
HV0673002 Citric Acid Fill Line Isolation Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE HV0673002 65 AVFI
HV0673002 Citric Acid Tank High Level Ball Float Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0673002 15 AVFI
HV0673003 Citric Acid Line 1 Suction Isolation Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0673003 15 Vendor
HV0673025 Truck Loading Bay Sump Isolation Valve Tenix_GateValve Cast Iron/SS/EPDM or Nitrile Lugged HV0673025 150

HV0673026 Common Collection Pit Drain Outlet Isolation Valve Tenix_GateValve Cast Iron/SS/EPDM or Nitrile Lugged HV0673026 150

HV0673004 Citric Acid Line 1 Alternative Intake Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0673004 15 Vendor
HV0673005 Citric Acid Line 1 Drain Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0673005 15 Vendor
HV0673006 Cit i A id Li 1 Di h I l ti V l T i B llV l PVC C/PVC C/PVDF PTFE S k t C t U i HV0673006 15 V dHV0673006 Citric Acid Line 1 Discharge Isolation Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0673006 15 Vendor
HV0673007 Citric Acid Line 2 Suction Isolation Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0673007 15 Vendor
HV0673008 Citric Acid Line 2 Alternative Intake Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0673008 15 Vendor
HV0673009 Citric Acid Line 2 Bypass Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0673009 15 Vendor
HV0673010 Citric Acid Line 2 Discharge Isolation Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0673010 15 Vendor
HV0673011 Pressure Indicator Isolation Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0673011 15 Vendor
HV0673012 Pressure Indicator Drain Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0673012 15 Vendor
HV0673013 Citric Tank Drain Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0673013 50 Vendor
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HV0673020 Citric Acid Bund Drain Valve Tenix_GateValve Cast Iron/SS/EPDM or Nitrile Lugged HV0673020 80 AVFI
HV0673021 Citric Acid Dosing Line Isolation Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0673021 15 Vendor

HV0673022 Chemical Dosing Pit Drain Outlet Isolation Valve Tenix_GateValve Cast Iron/SS/EPDM or Nitrile Lugged HV0673022 50

HV0673023 Citric Acid Calibration Cylinder Isolation Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0673023 15 Vendor

PRV0673001 Citric Acid Line 1 Pressure Relief Valve Tenix_PressureReliefValve PVC-C/PVC-C/PVDF or PTFE PRV0673001 15 Vendor

PRV0673002 Citric Acid Line 2 Pressure Relief Valve Tenix_PressureReliefValve PVC-C/PVC-C/PVDF or PTFE PRV0673002 15 Vendor

PSV0673001 Citric Acid Pressure Sustaining Valve Tenix_PressureRegulatingValve PVC-C/EPDM PSV0673001 15 Vendor

PSV0672001 Caustic Pressure Sustaining Valve Tenix_PressureRegulatingValve PVC-C/EPDM PSV0672001 15 Vendor

HV0672001 Caustic Fill Line Drain Valve Tenix_DiaphragmValve PVC-C/PVC-C/PVDF or PTFE HV0672001 25 AVFI
HV0672002 Caustic Fill Line Isolation Valve Tenix_DiaphragmValve PVC-C/PVC-C/PVDF or PTFE HV0672002 65 AVFI
HV0672003 Caustic Storage Tank Drain Valve Tenix_DiaphragmValve PVC-C/PVC-C/PVDF or PTFE HV0672003 50 AVFI
HV0672004 Caustic Storage Tank Isolation Valve Tenix_DiaphragmValve PVC-C/PVC-C/PVDF or PTFE HV0672004 15 AVFI
HV0672005 Caustic Line 1 Suction Isolation Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0672005 15 Vendor 
HV0672006 Caustic Line 1 Alternative Intake Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0672006 15 Vendor 
HV0672007 Caustic Line 1 Bypass/Drain Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0672007 15 Vendor 
HV0672008 Caustic Line 1 Discharge Isolation Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0672008 15 Vendor 
HV0672009 Caustic Line 2 Suction Isolation Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0672009 15 Vendor 
HV0672010 Caustic Line 2 Alternative Intake Valve Tenix BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0672010 15 VendorHV0672010 Caustic Line 2 Alternative Intake Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0672010 15 Vendor 
HV0672011 Caustic Line 2 Bypass/Drain Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0672011 15 Vendor 
HV0672012 Caustic Line 2 Discharge Isolation Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0672012 15 Vendor 
HV0672013 Pressure Indicator Isolation Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0672013 15 Vendor 
HV0672014 Caustic Dosing Sample Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0672014 15 Vendor 
HV0672015 Caustic to Inlet Works Isolation Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0672015 15 AVFI

HV0672025 Caustic Common Discharge  Line Isolation Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0672025 15 AVFI

HV0672026 Caustic Bund Drain Valve Tenix_GateValve Cast Iron/SS/EPDM or Nitrile Lugged HV0672026 80 AVFI

HV0672029 Caustic Suction Manifold Drain Isolation Valve Tenix_DiaphragmValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0672029 20 vendor

HV0672028 Caustic Calibration Cyclinder Isolation Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0672028 15 vendor

PRV0672001 Caustic Line 1 Pressure Relief Valve Tenix_PressureReliefValve PVC-C/PVC-C/PVDF or PTFE PRV0672001 15 vendor

PRV0672002 Caustic Line 2 Pressure Relief Valve Tenix_PressureReliefValve PVC-C/PVC-C/PVDF or PTFE PRV0672002 15 vendor

HV0671001 Hypochlorite Fill Line Drain Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0671001 25 AVFI
HV0671002 Hypochlorite Fill Line Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0671002 65 AVFI
HV0671003 Hypochlorite Line 1 Suction Isolation Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0671003 15 vendor

HV0671004 Hypochlorite Line 1 Alternative Intake Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0671004 15 vendor

HV0671005 Hypochlorite Line 1 Bypass/Drain Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0671005 15 vendor

C:\BJC\TMS\Tenix\Fairfield\Valves List issued for approval 091007.xls 10

ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 2318 of 2338



Fairfield WRP Manual Valve List

Tag Valve Description Valve Type Material Body/Blade/Seat

Connections
Lugged/Wafer
/Union Tag Size

Supplier 
Selected

HV0671006 Hypochlorite Line 1 Discharge Isolation Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0671006 15 vendor

HV0671007 Hypochlorite Line 2 Suction Isolation Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0671007 15 vendor

HV0671008 Hypochlorite Line 2 Alternative Intake Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0671008 15 vendor

HV0671009 Hypochlorite Line 2 Bypass/Drain Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0671009 15 vendor

HV0671010 Hypochlorite Line 2 Discharge Isolation Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0671010 15 vendor

HV0671011 Hypochlorite Dosing Degassing Isolation Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0671011 15 vendor

HV0671012 Pressure Indicator Isolation Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0671012 15 vendor
HV0671013 H hl it D i P Bl d V l T i B llV l PVC C/PVC C/PVDF PTFE S k t C t U i HV0671013 15 dHV0671013 Hypochlorite Dosing Pressure Bleed Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0671013 15 vendor

HV0671014 Hypochlorite Common Discharge Isolation Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0671014 15 vendor

HV0671015 Hypochlorite Tank Drain Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE HV0671015 50 AVFI
HV0671022 Hypochlorite Bund Drain Valve Tenix_GateValve Cast Iron/SS/EPDM or Nitrile Lugged HV0671022 80 AVFI

HV0671023 Emergency Eyewash Station Isolation Valve Tenix_BallValve SS/SS Threaded - BSP HV0671023 25 AVFI

HV0671025 Hypochlorite Line 2 Calibration Cylinder Isolation Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0671025 15

HV0671026 Hypochlorite Line 1 Calibration Cylinder Isolation Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0671026 15

NRV0671002 Hypochlorite Line 1 Foot Valve Tenix_FootValve PVC-C/PVC-C/PVDF or PTFE Threaded NRV0671002 15 vendor
NRV0671003 Hypochlorite Line 2 Foot Valve Tenix_FootValve PVC-C/PVC-C/PVDF or PTFE Threaded NRV0671003 15 vendor

PRV0671001 Hypochlorite Line 1 Pressure Relief Valve Tenix_PressureReliefValve PVC-C/PVC-C/PVDF or PTFE PRV0671001 15 vendor

PRV0671002 Hypochlorite Line 2 Pressure Relief Valve Tenix_PressureReliefValve PVC-C/PVC-C/PVDF or PTFE PRV0671002 15 vendor

PSV0671006 Hypochlorite Pressure Sustaining Valve Tenix_PressureRegulatingValve PVC-C/EPDM PSV0671006 15 vendor

HV0710001 Hypochlorite Disinfection Line 3 Suction Isolation Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0710001 15 vendor

HV0710002 Hypochlorite Disinfection Line 3 Calibration Cylinder Isolation 
Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0710002 15 vendor

HV0710003 Hypochlorite Disinfection Line 3 Alternative Intake Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0710003 15 vendor

HV0710004 Hypochlorite Disinfection Line 4 Calibration Cylinder Isolation 
Valve Tenix_BallValve HV0710004 15 vendor

HV0710007 Hypochlorite Disinfection Line 3 Bypass/Drain Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0710007 15 vendor

HV0710008 H pochlorite Disinfection Line 3 Discharge Isolation Val e Teni BallVal e PVC C/PVC C/PVDF or PTFE Socket Cement Union HV0710008 15 endorHV0710008 Hypochlorite Disinfection Line 3 Discharge Isolation Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0710008 15 vendor

HV0710005 Hypochlorite Disinfection Line 4 Suction Isolation Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0710005 15 vendor

HV0710006 Hypochlorite Disinfection Line 4 Alternative Intake Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0710006 15 vendor

HV0710009 Hypochlorite Disinfection Line 4 Bypass/Drain Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0710009 15 vendor

HV0710010 Hypochlorite Disinfection Line 4 Discharge Isolation Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0710010 15 vendor
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HV0710011 Hypochlorite Disinfection Dosing Degassing Isolation Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0710011 15 vendor

HV0710012 Hypochlorite Disinfection Pressure Indicator Isolation Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0710012 15 vendor

HV0710013 Hypochlorite Disinfection Pressure Bleed Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0710013 15 vendor

HV0710014 Hypochlorite Disinfection  Common Discharge Isolation Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0710014 15 vendor

HV0710016 Hypochlorite Disinfection Upstream Isolation Valve for 
Magflow Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0710016 15 vendor

NRV0710001 Hypochlorite Disinfection  Line 3 Foot Valve Tenix_FootValve PVC-C/PVC-C/PVDF or PTFE Threaded NRV0710001 15 vendor

NRV0710002 Hypochlorite Disinfection  Line 4 Foot Valve Tenix_FootValve PVC-C/PVC-C/PVDF or PTFE Threaded NRV0710002 15 vendor

PRV0710001 Hypochlorite Disinfection Line 3 Pressure Relief Valve Tenix_PressureReliefValve PVC-C/PVC-C/PVDF or PTFE PRV0710001 15 vendor

PRV0710002 Hypochlorite Disinfection Line 4 Pressure Relief Valve Tenix_PressureReliefValve PVC-C/PVC-C/PVDF or PTFE PRV0710002 15 vendor

PSV0710001 Hypochlorite Disinfection Pressure Sustaining Valve Tenix_PressureRegulatingValve PVC-C/EPDM PSV0710001 15 vendor

HV0461001 Polymer Makeup Water Isolation Valve Tenix_BallValve SS/SS Threaded - BSP HV0461001 25 AVFI
HV0461002 Polymer Makeup Water Bypass Valve Tenix_BallValve SS/SS Threaded - BSP HV0461002 25 AVFI
HV0461003 Potable Supply to Polymer System Valve Tenix_BallValve SS/SS Threaded - BSP HV0461003 25 AVFI
HV0461004 Polymer System Drain Valve 1 Tenix_BallValve HV0461004 vendor
HV0461005 Polymer System Drain Valve 2 Tenix_BallValve HV0461005 vendor
HV0461006 Polymer System Drain Valve 3 Tenix BallValve HV0461006 vendorHV0461006 Polymer System Drain Valve 3 Tenix_BallValve HV0461006 vendor
HV0461007 Polymer System Drain Valve 4 Tenix_BallValve HV0461007 vendor

HV0461008 Polymer Calibration Cylinder Isolation Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0461008 20 AVFI

HV0461009 Polymer Pump 1 Suction Isolation Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0461009 25 AVFI
HV0461010 Polymer Pump 1 Discharge Isolation Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0461010 25 AVFI
HV0461011 Polymer Pump 2 Suction Isolation Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0461011 25 AVFI
HV0461012 Polymer Pump 2 Discharge Isolation Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0461012 25 AVFI
HV0461013 Polymer Dilution Water Isolation Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0461013 25 AVFI

HV0461014 Dilution Water Flow Switch/Rotameter Isolation Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0461014 25 AVFI

HV0461015 Polymer Dilution Water Isolation Valve 2 Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0461015 25 AVFI

HV0461016 Polymer Dosing Line 1 Drain/Sample Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0461016 25 AVFI

HV046101 P l D i Li 2 D i /S l V l T i B llV l PVC C/PVC C/PVDF PTFE S k C U i HV046101 2 AVFIHV0461017 Polymer Dosing Line 2 Drain/Sample Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0461017 25 AVFI

HV0461018 Polymer Dilution Water Pressure Indicator Isolation Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0461018 25 AVFI

HV0461019 Emergency Eyewash Station Isolation Valve Tenix_BallValve SS/SS Threaded - BSP HV0461019 25 AVFI

HV0461020 Polymer Dosing Common Discharge Line Isolation Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0461020 25 AVFI

HV0461021 Potable Makeup Water Isolation Valve Tenix_GateValve SS/SS Threaded - BSP HV0461021 25 AVFI
HV0461022 Service Makeup Water Isolation Valve Tenix_GateValve SS/SS Threaded - BSP HV0461022 25 AVFI
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NRV0461001 Polymer Dosing Line 1 Non-return Valve Tenix_CheckValve PVC-C/EPDM NRV0461001 25 AVFI
NRV0461002 Polymer Dosing Line 2 Non-return Valve Tenix_CheckValve PVC-C/EPDM NRV0461002 25 AVFI
NRV0461003 Dilution Water Non-return Valve Tenix_CheckValve PVC-C/EPDM NRV0461003 25 AVFI

PRV0461001 Polymer Dosing Line 1 Pressure Relief Valve Tenix_PressureReliefValve PVC-C/EPDM PRV0461001 25 AVFI

PRV0461005 Polymer Dosing Line 2 Pressure Relief Valve Tenix_PressureReliefValve PVC-C/EPDM PRV0461005 25 AVFI

PSV0461001 Potable Water Line Pressure Regulating Valve Tenix_PressureReducingValve PVC-C/EPDM PSV0461001 25 AVFI

PSV0461002 Polymer Dilution Water Pressure Sustaining Valve Tenix PressureRegulatingValve PVC-C/EPDM PSV0461002 25 AVFIPSV0461002 Polymer Dilution Water Pressure Sustaining Valve Tenix_PressureRegulatingValve PVC-C/EPDM PSV0461002 25 AVFI

RPZ0461001 Potable Water Residual Pressure Zone Device Tenix_DoubleCheckValve Brass RPZ0461001 25 AVFI

HV0584001 Alum Fill Line Drain Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0584001 25 AVFI
HV0584002 Alum Fill Line Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0584002 65 AVFI
HV0584003 Alum Storage Tank Drain Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0584003 50 AVFI
HV0584004 Alum Storage Tank Isolation Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0584004 50 AVFI
HV0584005 Alum Strainer Drain Valve 1 Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0584005 15 Vendor
HV0584018 Alum Calibration Cylinder Isolation Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0584018 15 Vendor
HV0584006 Alum Line 1 Suction Isolation Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0584006 15 vendor
HV0584007 Alum Line 1 Alternative Intake Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0584007 15 vendor
HV0584008 Alum Line 1 Bypass/Drain Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0584008 15 vendor
HV0584009 Alum Line 1 Discharge Isolation Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0584009 15 vendorg
HV0584010 Alum Line 2 Suction Isolation Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0584010 15 vendor
HV0584011 Alum Line 2 Alternative Intake Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0584011 15 vendor
HV0584012 Alum Line 2 Bypass/Drain Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0584012 15 vendor
HV0584013 Alum Line 2 Discharge Isolation Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0584013 15 vendor

HV0584014 Alum Dosing Pressure Indicator Isolation Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0584014 15 vendor

HV0584015 Alum Dosing Pressure Bleed Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0584015 15 vendor
HV0584016 Alum Bund Drain Valve Tenix_GateValve Cast Iron/SS/EPDM or Nitrile Lugged HV0584016 80 AVFI

HV0584017 Alum Common Line Discharge Isolation Valve Tenix_BallValve PVC-C/PVC-C/PVDF or PTFE Socket Cement Union HV0584017 15 vendor

PRV0584001 Alum Line 1 Pressure Relief Valve Tenix_PressureReliefValve PVC-C/EPDM Socket Cement Union PRV0584001 15 vendor

PRV0584002 Alum Line 2 Pressure Relief Valve Tenix_PressureReliefValve PVC-C/EPDM Socket Cement Union PRV0584002 15 vendor

PSV0584001 Alum Pressure Sustaining Valve Tenix_PressureRegulatingValve PVC-C/EPDM Socket Cement Union PSV0584001 15 vendor
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Fairfield WRP - Instrument List

Instrument Schedule 7107-I-SHD-1001 REV J.xls/Instrument List 1

Tag     Number P&ID Number Tag Drawing Number Description Function/ Type Supplier   
Range Setpoint  Range New/   Existing Supplier Make Model  Number Part      Number Location Process Connection Sensor/Transmitter      

Mounting Details SwitchType Power Supply Signal 
Output Cable Instrument  Load 

(VA) Supplied By Installed By Location of I/O Rack Comment

LIT0111002 7107-I-DWG-5004 7107-E-DWG-4559 Inlet Pump Station Wet Well Level Transmitter No 1 Ultrasonic Level 
Transmitter

0 - 15 m 0 - 5 m N VEGA VEGA SN63.XXACHKMXX, TBA TK-0111-001 Thread BSB 
connection (size TBA)

On top of Inlet P.S wet well tank N.A Loop Powered 
(24Vdc)

4ma to 20 ma 
+ HART

2 wires device TB A TENIX E&I Contractor Inlet P.S MCC With Remote Transmitter

LIT0111004 7107-I-DWG-5004 7107-E-DWG-4559 Inlet Pump Station Wet Well Level Transmitter No 2 Hydrostatic Level 
Transmitter

0-10m 0 - 5 m N Vega Vega VEGAWELL52+ 
VEGADIS11X+DIS62

.XXKMAXXV

TBA TK-0111-001 Special hook bracket 
supplied by vendor

(Compact, 1 1/2" NPT Thread) N.A Loop Powered 
(24Vdc)

4-20mA 2 wires device TB A TENIX E&I Contractor Inlet P.S MCC Refer to Inlet P.S MCC for installation 
connection requirements 

LS0111001 7107-I-DWG-5004 7107-E-DWG-4559 Inlet Pump Station Wet Well High level switch Conductive Level 
Switch

0-30m TBA N Multitrode Multitrode RELAY 1x MTR-5, 
sensors 1x(0.2/1-10)

TBA TK-0111-001 Hook on top of tank N.A Free voltage 
contact

24VDC Digital 4C+E control cable TBA TENIX E&I Contractor Inlet P.S MCC

LS0111003 7107-I-DWG-5004 7107-E-DWG-4559 Inlet Pump Station Wet Well High High Level Switch Conductive Level 
Switch

0-30m TBA N Multitrode Multitrode RELAY 1x MTR-2, 
sensors 1x(0.2/1-10)

TBA TK-0111-001 Hook on top of tank N.A Free voltage 
contact

240VAC Digital 2C+E control cable & 
2C+E Power

TBA TENIX E&I Contractor Inlet P.S MCC

AS0111001 7107-I-DWG-5004 7107-E-DWG-4559 Inlet Pump Station Wet Well Auto Sampler Auto Sampler TBA TBA N HACH HACH AWRS with 900Max 
controller

TBA Existing Manhole refere to 
P&ID

peristaltic pump suck 
sample from manhole

Setting on concrete slab N.A 240 VAC N.A 2 PRs for instrument, 
4C+E control cable  
and 2C+E power 

supply

TBA TENIX E&I Contractor Main MCC Control signal is 4-20mA input to 
autosampler

LS0111006 7107-I-DWG-5004 7107-E-DWG-4560 Inlet Pump Station Dry Well Flooded Alarm & Trip 
Level Switches

Conductive Level 
Switch

0-30m TBA E Multitrode Multitrode RELAY 1x MTR-5, 
sensors 2x(0.2/1-10)

TBA TK-0111-002 Hook set from Vendor On top of Inlet P.S dry well tank 2 Free voltage 
contact output

24VDC 2 Digital 6C+E control cable TBA TENIX E&I Contractor Inlet P.S MCC One multitrode relay with two outputs

LS0111005 7107-I-DWG-5004 7107-E-DWG-4560 Inlet Pump Station Dry Well Sump Pump Low & 
High  Level Switches

Conductive Level 
Switch

0-30m TBA E Multitrode Multitrode RELAY 1x MTR-2, 
sensors 2x(0.2/1-10)

TBA TK-0111-002 Hook set from Vendor On top of Inlet P.S dry well tank 2 Free voltage 
contact output

240VAC 2 Digital 4C+E control cable & 
2C+E Power

TBA TENIX E&I Contractor Inlet P.S MCC One multitrode relay with two sensor will 
control Sump Pump

PIT0111001 7107-I-DWG-5004 7107-E-DWG-4545 Inlet Pump Station Wet Well Pump No 2  Discharge 
Pressure Transmitter

Pressure 
Transmitter

TBA 0-25m N VEGA VEGA VEGABAR74+VEGA 
DIS12

BR74XXGG1EHA2X+VEGADIS
12XBAX

Flowmeter PIT Thread 1 1/2'' BSB 
connection 

Thread (on line) N.A 24VDC 4ma to 20 ma 
+ HART

4 wires device TBA TENIX E&I Contractor Inlet P.S MCC Refer to Inlet P.S MCC for installation 
connection requirements 

PIT0111002 7107-I-DWG-5004 7107-E-DWG-4545 Inlet Pump Station Wet Well Pump No 1 Discharge 
Pressure Transmitter

Pressure 
Transmitter

TBA 0-25m N VEGA VEGA VEGABAR74+VEGA 
DIS12

BR74XXGG1EHA2X+VEGADIS
12XBAX

Flowmeter PIT Thread 1 1/2'' BSB 
connection 

Thread (on line) N.A 24VDC 4ma to 20 ma 
+ HART

4 wires device TBA TENIX E&I Contractor Inlet P.S MCC Refer to Inlet P.S MCC for installation 
connection requirements 

PIT0111003 7107-I-DWG-5004 7107-E-DWG-4545 Inlet Pump Station Dry Well Pump Station Discharge 
Pressure Transmitter

Pressure 
Transmitter

TBA 0-25m N VEGA VEGA VEGABAR74+VEGA 
DIS12

BR74XXGG1EHA2X+VEGADIS
12XBAX

Flowmeter PIT Thread 1 1/2'' BSB 
connection 

Thread (on line) N.A 24VDC 4ma to 20 ma 
+ HART

4 wires device TBA TENIX E&I Contractor Inlet P.S MCC Refer to Inlet P.S MCC for installation 
connection requirements 

ZS0111001 7107-I-DWG-5004 7107-E-DWG-4559 Inlet Pump Station Dry Well Pump No 1  NRV Limit 
Switch

Limit Switch TBA TBA N TBA TBA TBA TBA Wet well valves pit Integrated in NRV N.A Free voltage 
contact

N.A Digital 2C+E control cable TBA Vendor Vendor Inlet P.S MCC

ZS0111002 7107-I-DWG-5004 7107-E-DWG-4559 Inlet Pump Station Dry Well Pump No 2  NRV Limit 
Switch

Limit Switch TBA TBA N TBA TBA TBA TBA Wet well valves pit Integrated in NRV N.A Free voltage 
contact

N.A Digital 2C+E control cable TBA Vendor Vendor Inlet P.S MCC

ZS0111003 7107-I-DWG-5004 7107-E-DWG-4560 Inlet Pump Station Wet Well Pump No 1  NRV Limit 
Switch

Limit Switch TBA TBA N TBA TBA TBA TBA TK-0111-002 Integrated in NRV N.A Free voltage 
contact

N.A Digital 2C+E control cable TBA Vendor Vendor Inlet P.S MCC

ZS0111004 7107-I-DWG-5004 7107-E-DWG-4560 Inlet Pump Station Wet Well Pump No 2  NRV Limit 
Switch

Limit Switch TBA TBA N TBA TBA TBA TBA TK-0111-002 Integrated in NRV N.A Free voltage 
contact

N.A Digital 2C+E control cable TBA Vendor Vendor Inlet P.S MCC

ZS0111006 7107-I-DWG-5004 7107-E-DWG-4560 Inlet Pump Station Wet Well Bypass  NRV Limit 
Switch

Limit Switch TBA TBA N TBA TBA TBA TBA TK-0111-002 Integrated in NRV N.A Free voltage 
contact

N.A Digital 2C+E control cable TBA Vendor Vendor Inlet P.S MCC HOLD

FIT0111003 7107-I-DWG-5004 7107-E-DWG-4545 Inlet Pump Station Dry Well  Flow Transmitter Mag Flow 
Transmitter

TBA TBA N Emerson Emerson 570TM200C4SSFXA
A1AM, Transmitter 

8712ESR1A2NAM4B
6

TBA Flowmeter PIT 200 sensor flange connection, 
transmitter wall mounted

N.A 240VAC 4ma to 20 ma 2wires for signal and 
2C+E for power

TBA TENIX E&I Contractor Inlet P.S MCC HOLD

FIT0111001 7107-I-DWG-5004 7107-E-DWG-4545 Inlet Pump Station Wet Well Pump No 2 Flow 
Transmitter

Mag Flow 
Transmitter

TBA 0 - 100 L/sec N Emerson Emerson 570TM200C4SSFXA
A1AM, Transmitter 

8712ESR1A2NAM4B
6

TBA Flowmeter PIT 200 sensor flange connection, 
transmitter wall mounted

N.A 240VAC 4ma to 20 ma 2wires for signal and 
2C+E for power

TBA TENIX E&I Contractor Inlet P.S MCC HOLD

FIT0111002 7107-I-DWG-5004 7107-E-DWG-4545 Inlet Pump Station Wet Well Pump No 1 Flow 
Transmitter

Mag Flow 
Transmitter

TBA 0 - 200 L/sec N Emerson Emerson 570TM400C4SSFXA
A1AM, Transmitter 

8712ESR1A2NAM4B
6

TBA Flowmeter PIT 375 sensor flange connection, 
transmitter wall mounted

N.A 240VAC 4ma to 20 ma 2wires for signal and 
2C+E for power

TENIX E&I Contractor Inlet P.S MCC HOLD

LIT0210001 7107-I-DWG-5005 7107-E-DWG-4561 Inlet Works Receival Chamber Level Transmitter Ultrasonic Level 
Transmitter

0 - 5 m 0 - 3 m N VEGA VEGA SN61.XXAGHKMXX, 
DIS61.XXKMAV

TBA TK-0210-001 Thread BSB 
connection (size TBA)

threaded to fabricated stand on top 
of tank

N.A Loop Powered 
(24Vdc)

4ma to 20 ma 
+ HART

2 wires device TBA TENIX E&I Contractor Main MCC With Remote Transmitter

LS0210002 7107-I-DWG-5005 7107-E-DWG-4561 Inlet Works Receival Chamber High Level Switch Float Level 
Switch

0-10m TBA N ITT Flygt ITT Flygt ENM-10 TK-0210-001 Hook on top of tank N.A Free voltage 
contact

N.A Digital 2C+E control cable TBA TENIX E&I Contractor Main MCC

LS0210003 7107-I-DWG-5005 7107-E-DWG-4561 Inlet Works Receival Chamber High High Level 
Switch

Float Level 
Switch

0-10m TBA N ITT Flygt ITT Flygt ENM-10 TK-0210-001 Hook on top of tank N.A Free voltage 
contact

N.A Digital 2C+E control cable TBA TENIX E&I Contractor Main MCC

CIT0230001 7107-I-DWG-5006 7107-E-DWG-4561 Inlet Works Exit Chamber Conductivity Transmitter Conductivity  
Transmitter

TBA 0 - 10,000 uS/cm

N HACH HACH Controller: 
LXV401.52.00002, 
Sensor: D3725E2T    

Installation Kit: 
MH432G

Between exit chamber and 
grit chamber

Immersion threaded or flanged to fabricated 
stand on top of channel

N.A  240AC 4-20mA 2wires for signal and 
2C+E for power

TBA TENIX E&I Contractor Main MCC

AIT0230001 7107-I-DWG-5006 7107-E-DWG-4561 Inlet Works Exit Chamber PH Transmitter pH  Transmitter

TBA TBA

N HACH HACH Controller: 
LXV401.52.00002, 
Sensor: DPD1R1,    

Installation Kit: 
6136400

Between exit chamber and 
grit chamber

Immersion threaded or flanged to fabricated 
stand on top of channel

N.A 240VAC 4-20mA 2PRs for signal and 
2C+E for power

TBA TENIX E&I Contractor Main MCC Conductivity and temperture transmitter 
(2PR signal cable required)

PSL1030002 7107-I-DWG-5005 7107-E-DWG-4562 Auto Screen No 1  Service Water Pressure Switch Pressure Switch
-1 to 10 Bar TBA

N IFM IFM PP7554 TBA Auto Screen No.01 BSB PNP 24VDC Digital 3 wires device TBA TENIX E&I Contractor Main MCC

PSL1030003 7107-I-DWG-5005 7107-E-DWG-4562 Auto Screen No 2 Service Water Pressure Switch Pressure Switch
-1 to 10 Bar TBA

N IFM IFM PP7554 TBA Auto Screen No.02 BSB PNP 24VDC Digital 3 wires device TBA TENIX E&I Contractor Main MCC

PSL1030004 7107-I-DWG-5005 7107-E-DWG-4562 Auto Screen No 3  Service Water Pressure Switch Pressure Switch
-1 to 10 Bar TBA

N IFM IFM PP7554 TBA Auto Screen No.03 BSB PNP 24VDC Digital 3 wires device TBA TENIX E&I Contractor Main MCC

ZS0210001 7107-I-DWG-5005 7107-E-DWG-4561 Auto Screen No 1 Cover Limit Switch Limit Switch
TBA TBA

N TBA TBA TBA TBA Auto Screen No.01 N.A N.A Free voltage 
contact

N.A Digital 2C+E control cable TBA Vendor Vendor Main MCC

ZS0210002 7107-I-DWG-5005 7107-E-DWG-4561 Auto Screen No 2 Cover Limit Switch Limit Switch
TBA TBA

N TBA TBA TBA TBA Auto Screen No.02 N.A N.A Free voltage 
contact

N.A Digital 2C+E control cable TBA Vendor Vendor Main MCC

ZS0210003 7107-I-DWG-5005 7107-E-DWG-4561 Auto Screen No 3 Cover Limit Switch Limit Switch
TBA TBA

N TBA TBA TBA TBA Auto Screen No.03 N.A N.A Free voltage 
contact

N.A Digital 2C+E control cable TBA Vendor Vendor Main MCC

ZS0240001 7107-I-DWG-5006 7107-E-DWG-4561 Dewatering Screw Conveyor Limit Switch Limit Switch
TBA TBA

N TBA TBA TBA TBA Auto Screen No.03 N.A N.A Free voltage 
contact

N.A Digital 2C+E control cable TBA Vendor Vendor Main MCC

ZS0210004 7107-I-DWG-5005 7107-E-DWG-4561 Screening Conveyor No 1 Cover Limit Switch Limit Switch
TBA TBA

N TBA TBA TBA TBA Screening Conveyor No. 
01 

N.A N.A Free voltage 
contact

N.A Digital 2C+E control cable TBA Vendor Vendor Main MCC

ZS0210005 7107-I-DWG-5005 7107-E-DWG-4561 Screening Conveyor No 2 Cover Limit Switch Limit Switch
TBA TBA

N TBA TBA TBA TBA Screening Conveyor No. 
02

N.A N.A Free voltage 
contact

N.A Digital 2C+E control cable TBA Vendor Vendor Main MCC

LIT0250001 7107-I-DWG-5005 7107-E-DWG-4547 Bypass Storage Tank Level Transmitter Hydrostatic Level 
Transmitter

0-10m 0 - 5 m N Vega Vega VEGAWELL52+DIS6
2.XXKMAXXV

TBA TK-0250-001 Special hook bracket 
supplied by vendor

(Compact, 1 1/2" NPT Thread) N.A Loop Powered 
(24Vdc)

4-20mA 2 wires device TB A TENIX E&I Contractor Main MCC Ventilated J.Box to be provided

FIT0250001 7107-I-DWG-5005 7107-E-DWG-4547 Bypass Storage Tank Flowmeter Mag Flow 
Transmitter

TBA TBA N Emerson Emerson 570TM150C4SSFXA
A1AM, Transmitter 

8712ESR1A2NAM4B
6

TBA TK-0250-001 walk way. 150 sensor flange connection, 
transmitter wall mounted

N.A 240VAC 4ma to 20 ma 2wires for signal and 
2C+E for power

TB A TENIX E&I Contractor Main MCC Transmitter only to be installed by E&I 
contractor

AS0230001 7107-I-DWG-5006 7107-E-DWG-4561 Inlet Work Exit Chamber Auto Sampler Auto Sampler TBA TBA N HACH HACH AWRS with 900Max 
controller

TBA Between exit chamber and 
grit chamber

peristaltic pump suck 
sample from channel

Setting on concrete slab N.A 240 VAC N.A 2 PRs for instrument, 
4C+E control cable  
and 2C+E power 

supply

TBA TENIX E&I Contractor Main MCC Control signal is 4-20mA input to 
autosampler

FIT0230001 7107-I-DWG-5006 7107-E-DWG-4545 Inlet Work Output To Bioreactor Flowmeter Mag Flow 
Transmitter

TBA TBA N Emerson Emerson 570TM450C4SSFXA
A1AM, Transmitter 

8712ESR1A2NAM4B
6

TBA Refer to Tag drawings 450 sensor flange connection, 
transmitter wall mounted

N.A 240VAC 4ma to 20 ma 2wires for signal and 
2C+E for power

TB A TENIX E&I Contractor Main MCC Transmitter only to be installed by E&I 
contractor

LS0230002 7107-I-DWG-5006 7107-E-DWG-4562 Inlet Work Output To Existing Outfall Level Switch Conductive Level 
Switch

0-30m TBA N Multitrode Multitrode RELAY 1x MTR-5, 
sensors 1x(0.2/1-10)

TBA Refer to Tag drawings TBA TBA Free voltage 
contact

24Vdc Digital 4C+E Control Cable TBA TENIX E&I Contractor Main MCC

FS0230003 7107-I-DWG-5006 7107-E-DWG-4562 Grit Chamber Service Water Flow Switch Thermal Flow 
Switch

TBA TBA N Accurate Detection Accurate Detection Flowline TBA Refer to Tag drawings TBA TBA Relay (free 
voltage contact)

24VDC Digital 4 wires device TBA TENIX E&I Contractor Main MCC

FS0230001 7107-I-DWG-5006 7107-E-DWG-4562 Grit Pump Discharge Flow Detection Doppler Flow 
Switch 

TBA N BINTECH MICRONECS DFS-II TBA Relay (free 
voltage contact)

24VDC Digital 4 wires device TB A TENIX E&I Contractor Main MCC

AIT0511001 7107-I-DWG-5008 7107-E-DWG-4552 Anoxic/Aerobic  Tank No 1  Dissolved Oxygen 
Transmitter

Dissolved 
Oxygen 

Transmitter

TBA 0 - 10 mg/L N Royce Technologies Royce Technologies 96 A ,9200 Analyser+ 
Jet head

TBA TK-0511-001 Immersion in tank sensor fixed to handrail, transmitter 
wall mounted

N.A 240VAC 4-20mA 2wires for signal and 
2C+E for power

TB A TENIX E&I Contractor Main MCC Signals for D.O and Temperature

LIT0511002 7107-I-DWG-5008 7107-E-DWG-4552 Bioreactor Tank No 1 Level Transmitter Hydrostatic Level 
Transmitter 

0-10m 0 - 6 m N Vega Vega VEGAWELL52+DIS6
2.XXKMAXXV

TBA TK-0511-001 Special hook bracket 
supplied by vendor

(Compact, 1 1/2" NPT Thread) N.A Loop Powered 
(24Vdc)

4ma to 20 ma 
+ HART

2 wires device TB A TENIX E&I Contractor Main MCC Ventilated J.Box to be provided

AIT0511003 7107-I-DWG-5008 7107-E-DWG-4552 Bioreactor Tank No 1 Dissolved Oxygen Transmitter Dissolved 
Oxygen & 

Tempreture 
Transmitter

TBA 0 - 10 mg/L, 0-
100 C

N Royce Technologies Royce Technologies 96 A ,9200 Analyser+ 
Jet head

TBA TK-0511-001 Immersion in tank sensor fixed to handrail, transmitter 
wall mounted

N.A 240VAC 2X4-20mA 2X2wires for signal 
and 2C+E for power

TB A TENIX E&I Contractor Main MCC Signals for D.O and Temperature

AIT0511004 7107-I-DWG-5008 7107-E-DWG-4552 Bioreactor Tank No 1 MLSS Transmitter MLSS - 
Measurement 
Transmitter

0 - 15,000 mg/L TBA N HACH HACH Controller: 
LXV401.52.00002,       
Sensor: 
LXV423.99.00100        
Installation Kit: 
5734400                       
Sunshield: LZX961.54 

TBA TK-0511-001 Immersion in tank sensor fixed to handrail, transmitter 
wall mounted

N.A 240 VAC 4-20mA 2wires for signal and 
2C+E for power

TB A TENIX E&I Contractor Main MCC

AIT0511005 7107-I-DWG-5008 7107-E-DWG-4552 Bioreactor Tank No 1 ORP/PH Transmitter pH&ORB  
Transmitter

TBA ORP -200 mV - 
+200 mV, PH 0-

14 

N HACH HACH Controller: 
LXV401.52.00002, 
Sensor: DPD1R1,    

Installation Kit: 

TBA TK-0511-001 Immersion in tank sensor fixed to handrail, transmitter 
wall mounted

N.A 240VAC 4-20mA 2PRs for signal and 
2C+E for power

TB A TENIX E&I Contractor Main MCC PH&ORB

AIT0512001 7107-I-DWG-5008 7107-E-DWG-4552 Anoxic/Aerobic  Tank No 2 Dissolved Oxygen 
Transmitter

Dissolved 
Oxygen 

Transmitter

TBA 0 - 10 mg/L N Royce Technologies Royce Technologies 96 A ,9200 Analyser+ 
Jet head

TBA TK-0512-001 Immersion in tank sensor fixed to handrail, transmitter 
wall mounted

N.A 240VAC 4-20mA 2wires for signal and 
2C+E for power

TB A TENIX E&I Contractor Main MCC Signals for D.O and Temperature

LIT0512002 7107-I-DWG-5008 7107-E-DWG-4552 Bioreactor Tank No 2 Level Transmitter Hydrostatic Level 
Transmitter 

0-10m 0 - 6 m N Vega Vega VEGAWELL52+DIS6
2.XXKMAXXV

TBA TK-0512-001 Special hook bracket 
supplied by vendor

(Compact, 1 1/2" NPT Thread) N.A Loop Powered 
(24Vdc)

4ma to 20 ma 
+ HART

2 wires device TB A TENIX E&I Contractor Main MCC Ventilated J.Box to be provided

AIT0512003 7107-I-DWG-5008 7107-E-DWG-4552 Bioreactor Tank 2 Dissolved Oxygen Transmitter Dissolved 
Oxygen & 

Tempreture 
Transmitter

TBA 0 - 10 mg/L, 0-
100 C

N Royce Technologies Royce Technologies 96 A ,9200 Analyser+ 
Jet head

TBA TK-0512-001 Immersion in tank sensor fixed to handrail, transmitter 
wall mounted

N.A 240VAC 2X4-20mA 2X2wires for signal 
and 2C+E for power

TB A TENIX E&I Contractor Main MCC Signals for D.O and Temperature
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Fairfield WRP - Instrument List

Instrument Schedule 7107-I-SHD-1001 REV J.xls/Instrument List 2

Tag     Number P&ID Number Tag Drawing Number Description Function/ Type Supplier   
Range Setpoint  Range New/   Existing Supplier Make Model  Number Part      Number Location Process Connection Sensor/Transmitter      

Mounting Details SwitchType Power Supply Signal 
Output Cable Instrument  Load 

(VA) Supplied By Installed By Location of I/O Rack Comment

AIT0512004 7107-I-DWG-5008 7107-E-DWG-4552 Bioreactor Tank No 2 MLSS Transmitter MLSS - 
Measurement 
Transmitter

0 - 15,000 mg/L TBA N HACH HACH Controller: 
LXV401.52.00002,       
Sensor: 
LXV423.99.00100        
Installation Kit: 
5734400                       
Sunshield: LZX961.54 

TBA TK-0512-001 Immersion in tank sensor fixed to handrail, transmitter 
wall mounted

N.A 240 VAC 4-20mA 2wires for signal and 
2C+E for power

TB A TENIX E&I Contractor Main MCC

AIT0512005 7107-I-DWG-5008 7107-E-DWG-4552 Bioreactor Tank No 2 ORP/PH Transmitter pH&ORB  
Transmitter

TBA ORP -200 mV - 
+200 mV, PH 0-

14 

N HACH HACH Controller: 
LXV401.52.00002, 
Sensor: DPD1R1,    

Installation Kit: 
6136400

TBA TK-0512-001 Immersion in tank sensor fixed to handrail, transmitter 
wall mounted

N.A 240VAC 4-20mA 2PRs for signal and 
2C+E for power

TB A TENIX E&I Contractor Main MCC PH&ORB

FIT0630001 7107-I-DWG-5008 7107-E-DWG-4548 Bioreactor Tank No 1 RAS Flowmeter Mag Flow 
Transmitter

TBA 0 - 10 L/s N Emerson Emerson 570TM100C4SSFXA
A1AM Transmitter 

8712ESR1A2NAM4B
6

TBA Refer to Tag drawings 100 sensor flange connection, 
transmitter wall mounted

N.A 240VAC 4-20mA 2wires for signal and 
2C+E for power

TB A TENIX E&I Contractor Main MCC Transmitter only to be installed by E&I 
contractor

FIT0630002 7107-I-DWG-5008 7107-E-DWG-4548 Bioreactor Tank No 2 RAS Flowmeter Mag Flow 
Transmitter

TBA 0 - 10 L/s N Emerson Emerson 570TM100C4SSFXA
A1AM Transmitter 

8712ESR1A2NAM4B
6

TBA Refer to Tag drawings 100 sensor flange connection, 
transmitter wall mounted

N.A 240VAC 4-20mA 2wires for signal and 
2C+E for power

TB A TENIX E&I Contractor Main MCC Transmitter only to be installed by E&I 
contractor

FIT0520001 7107-I-DWG-5008 7107-E-DWG-4552 Bioreactor Tank No 1 Air Flowmeter AnuBar TBA TBA N TBA Emerson 3051SFADG120ZSH
PS2T100031AA1B2R

LQ4

TBA Refer to Tag drawings Flange Adaptor Union Direct In Pipe N.A TBA 4-20mA 1 PR signal cable TB A TENIX E&I Contractor Main MCC

FIT0520002 7107-I-DWG-5008 7107-E-DWG-4552 Bioreactor Tank No 2 Air Flowmeter AnuBar TBA TBA N TBA Emerson 3051SFADG120ZSH
PS2T100031AA1B2R

LQ4

TBA Refer to Tag drawings Flange Adaptor Union Direct In Pipe N.A TBA 4-20mA 1 PR signal cable TB A TENIX E&I Contractor Main MCC

FIT0540001 7107-I-DWG-5008 7107-E-DWG-4548 Membrane Feed Pump No 1 Flowmeter Mag Flow 
Transmitter

TBA 0 - 150 L/s N Emerson Emerson 570TM300C4SSFXA
A1AM, Transmitter 

8712ESR1A2NAM4B
6

TBA Refer to Tag drawings 300 sensor flange connection, 
transmitter wall mounted

N.A 240VAC 4-20mA 2wires for signal and 
2C+E for power

TB A TENIX E&I Contractor Main MCC Transmitter only to be installed by E&I 
contractor

FIT0540002 7107-I-DWG-5008 7107-E-DWG-4548 Membrane Feed Pump No 2 Flowmeter Mag Flow 
Transmitter

TBA 0 - 150 L/s N Emerson Emerson 570TM300C4SSFXA
A1AM, Transmitter 

8712ESR1A2NAM4B
6

TBA Refer to Tag drawings 300 sensor flange connection, 
transmitter wall mounted

N.A 240VAC 4-20mA 2wires for signal and 
2C+E for power

TB A TENIX E&I Contractor Main MCC Transmitter only to be installed by E&I 
contractor

FIT0540003 7107-I-DWG-5008 7107-E-DWG-4548 Membrane Feed Pump No.03 Flowmeter Mag Flow 
Transmitter

TBA 0 - 150 L/s N Emerson Emerson 570TM300C4SSFXA
A1AM, Transmitter 

8712ESR1A2NAM4B
6

TBA Refer to Tag drawings 300 sensor flange connection, 
transmitter wall mounted

N.A 240VAC 4-20mA 2wires for signal and 
2C+E for power

TB A TENIX E&I Contractor Main MCC Transmitter only to be installed by E&I 
contractor

FIT0540004 7107-I-DWG-5008 7107-E-DWG-4548 Membrane Feed Pump No.04 Flowmeter Mag Flow 
Transmitter

TBA 0 - 150 L/s N Emerson Emerson 570TM300C4SSFXA
A1AM, Transmitter 

8712ESR1A2NAM4B
6

TBA Refer to Tag drawings 300 sensor flange connection, 
transmitter wall mounted

N.A 240VAC 4-20mA 2wires for signal and 
2C+E for power

TB A TENIX E&I Contractor Main MCC Transmitter only to be installed by E&I 
contractor

PI0650001 7107-I-DWG-5009 N.A Membrane Tank No 1 Air Pressure Indicator Pressure 
Indicator

TBA TBA N TBA TBA TBA TBA Refer to Tag drawings BSB Threaded to line N.A N.A N.A N.A N.A TENIX TENIX N.A No electrical wiring

PI0650002 7107-I-DWG-5009 N.A Membrane Tank No 2 Air Pressure Indicator Pressure 
Indicator

TBA TBA N TBA TBA TBA TBA Refer to Tag drawings BSB Threaded to line N.A N.A N.A N.A N.A TENIX TENIX N.A No electrical wiring

PI0650003 7107-I-DWG-5009 N.A Membrane Tank No 3 Air Pressure Indicator Pressure 
Indicator

TBA TBA N TBA TBA TBA TBA Refer to Tag drawings BSB Threaded to line N.A N.A N.A N.A N.A TENIX TENIX N.A No electrical wiring

PI0650004 7107-I-DWG-5009 N.A Membrane Tank No 4 Air Pressure Indicator Pressure 
Indicator

TBA TBA N TBA TBA TBA TBA Refer to Tag drawings BSB Threaded to line N.A N.A N.A N.A N.A TENIX TENIX N.A No electrical wiring

LSL0660001 7107-I-DWG-5009 7107-E-DWG-4552 Membrane Tank No 1  Low Level Switch Float Level 
Switch

0-10m TBA N ITT Flygt ITT Flygt Ball float ENM-10 TBA MBR Tank No 1 Hook on top of tank N.A Free voltage 
contact

N.A Digital 2C+E control cable N.A TENIX E&I Contractor Main MCC

LSL0660002 7107-I-DWG-5009 7107-E-DWG-4552 Membrane Tank No 2 Low Level Switch Float Level 
Switch

0-10m TBA N ITT Flygt ITT Flygt Ball float ENM-10 TBA MBR Tank No 2 Hook on top of tank N.A Free voltage 
contact

N.A Digital 2C+E control cable N.A TENIX E&I Contractor Main MCC

LSL0660003 7107-I-DWG-5009 7107-E-DWG-4552 Membrane Tank No 3  Low Level Switch Float Level 
Switch

0-10m TBA N ITT Flygt ITT Flygt Ball float ENM-10 TBA MBR Tank No 3 Hook on top of tank N.A Free voltage 
contact

N.A Digital 2C+E control cable N.A TENIX E&I Contractor Main MCC

LSL0660004 7107-I-DWG-5009 7107-E-DWG-4552 Membrane Tank No 4  Low Level Switch Float Level 
Switch

0-10m TBA N ITT Flygt ITT Flygt Ball float ENM-10 TBA MBR Tank No.04 Hook on top of tank N.A Free voltage 
contact

N.A Digital 2C+E control cable N.A TENIX E&I Contractor Main MCC

PIT0660003 7107-I-DWG-5010 7107-E-DWG-4553 MBR Permeate  Pump No 1   Pressure Transmitter Pressure 
Transmitter

TBA - 100 kPa to 
+100 kPa

N Emerson Emerson 2051TG1A2B21KM5 TBA Refer to Tag drawings Thread BSB 
connection (size TBA)

Thread (on line) N.A Loop Powered 
(24Vdc)

4ma to 20 ma 
+ HART

2 wires device TBA TENIX E&I Contractor Main MCC

PIT0660009 7107-I-DWG-5010 7107-E-DWG-4553 MBR Permeate  Pump  No 2   Pressure Transmitter Pressure 
Transmitter

TBA - 100 kPa to 
+100 kPa

N Emerson Emerson 2051TG1A2B21KM5 TBA Refer to Tag drawings Thread BSB 
connection (size TBA)

Thread (on line) N.A Loop Powered 
(24Vdc)

4ma to 20 ma 
+ HART

2 wires device TBA TENIX E&I Contractor Main MCC

PIT0660015 7107-I-DWG-5011 7107-E-DWG-4553 MBR Permeate  Pump No 3   Pressure Transmitter Pressure 
Transmitter

TBA - 100 kPa to 
+100 kPa

N Emerson Emerson 2051TG1A2B21KM5 TBA Refer to Tag drawings Thread BSB 
connection (size TBA)

Thread (on line) N.A Loop Powered 
(24Vdc)

4ma to 20 ma 
+ HART

2 wires device TBA TENIX E&I Contractor Main MCC

PIT0660021 7107-I-DWG-5011 7107-E-DWG-4553 MBR Permeate  Pump No 4  Pressure Transmitter Pressure 
Transmitter

TBA - 100 kPa to 
+100 kPa

N Emerson Emerson 2051TG1A2B21KM5 TBA Refer to Tag drawings Thread BSB 
connection (size TBA)

Thread (on line) N.A Loop Powered 
(24Vdc)

4ma to 20 ma 
+ HART

2 wires device TBA TENIX E&I Contractor Main MCC

PS0660004 7107-I-DWG-5010 7107-E-DWG-4553 MBR Permeate  Pump No 1   Pressure Switch Pressure Switch -1 to 10 Bar Set at -80 kPa N IFM IFM PP7554 TBA Refer to Tag drawings BSB Threaded to line PNP 24Vdc Digital 3 wires device TBA TENIX E&I Contractor Main MCC

PS0660010 7107-I-DWG-5010 7107-E-DWG-4553 MBR Permeate  Pump No 2   Pressure Switch Pressure Switch -1 to 10 Bar Set at -80 kPa N IFM IFM PP7554 TBA Refer to Tag drawings BSB Threaded to line PNP 24Vdc Digital 3 wires device TBA TENIX E&I Contractor Main MCC

PS0660016 7107-I-DWG-5011 7107-E-DWG-4553 MBR Permeate  Pump  No 3   Pressure Switch Pressure Switch -1 to 10 Bar Set at -80 kPa N IFM IFM PP7554 TBA Refer to Tag drawings BSB Threaded to line PNP 24Vdc Digital 3 wires device TBA TENIX E&I Contractor Main MCC

PS0660022 7107-I-DWG-5011 7107-E-DWG-4553 MBR Permeate  Pump No 4  Pressure Switch Pressure Switch -1 to 10 Bar Set at -80 kPa N IFM IFM PP7554 TBA Refer to Tag drawings BSB Threaded to line PNP 24Vdc Digital 3 wires device TBA TENIX E&I Contractor Main MCC

FIT0660001 7107-I-DWG-5010 7107-E-DWG-4553 MBR Permeate  Pump No 1 Flowmeter Mag Flow 
Transmitter

TBA -50 - 50 L/s N Emerson Emerson 570TM200C4SSFXA
A1AM, Transmitter 

8712ESR1A2NAM4B
6

TBA Refer to Tag drawings 200 sensor flange connection, 
transmitter wall mounted

N.A 240VAC 4ma to 20 ma 
(bidirectional)

2wires for signal and 
2C+E for power

TBA TENIX E&I Contractor Main MCC Transmitter only to be installed by E&I 
contractor

FIT0660002 7107-I-DWG-5010 7107-E-DWG-4553 MBR Permeate  Pump No 2 Flowmeter Mag Flow 
Transmitter

TBA -50 - 50 L/s N Emerson Emerson Tube 
570TMXXXC4SSFXD

A6M, Transmitter 
8712ESR1A2NAM4B

6

TBA Refer to Tag drawings 200 sensor flange connection, 
transmitter wall mounted

N.A 240VAC 4ma to 20 ma 
(bidirectional)

2wires for signal and 
2C+E for power

TBA TENIX E&I Contractor Main MCC Transmitter only to be installed by E&I 
contractor

FIT0660003 7107-I-DWG-5011 7107-E-DWG-4553 MBR Permeate  Pump No 3 Flowmeter Mag Flow 
Transmitter

TBA -50 - 50 L/s N Emerson Emerson Tube 
570TMXXXC4SSFXD

A6M, Transmitter 
8712ESR1A2NAM4B

6

TBA Refer to Tag drawings 200 sensor flange connection, 
transmitter wall mounted

N.A 240VAC 4ma to 20 ma 
(bidirectional)

2wires for signal and 
2C+E for power

TBA TENIX E&I Contractor Main MCC Transmitter only to be installed by E&I 
contractor

FIT0660004 7107-I-DWG-5011 7107-E-DWG-4553 MBR Permeate  Pump No 4 Flowmeter Mag Flow 
Transmitter

TBA -50 - 50 L/s N Emerson Emerson Tube 
570TMXXXC4SSFXD

A6M, Transmitter 
8712ESR1A2NAM4B

TBA Refer to Tag drawings 200 sensor flange connection, 
transmitter wall mounted

N.A 240VAC 4ma to 20 ma 
(bidirectional)

2wires for signal and 
2C+E for power

TBA TENIX E&I Contractor Main MCC Transmitter only to be installed by E&I 
contractor

LIT0660001 7107-I-DWG-5010 7107-E-DWG-4558 Permeate Tank Level Transmitter Hydrostatic Level 
Transmitter 

0-10m 0 - 4 m N Vega Vega VEGAWELL52+DIS6
2.XXKMAXXV

TBA TK-0660-001 Special hook bracket 
supplied by vendor

(Compact, 1 1/2" NPT Thread) N.A Loop Powered 
(24Vdc)

4ma to 20 ma 
+ HART

2 wires device TBA TENIX E&I Contractor Main MCC Ventilated J.Box is required.

LSLL0660001 7107-I-DWG-5010 7107-E-DWG-4558 Permeate Tank Low Low Level Switch Float Level 
Switch

0-10m TBA N ITT Flygt ITT Flygt Ball float ENM-10 TBA TK-0660-001 Hook on top of tank N.A Free voltage 
contact

N.A Digital 2C+E control cable TBA TENIX E&I Contractor Main MCC

AIT0660026 7107-I-DWG-5010 7107-E-DWG-4558 Permeate Tank Inlet Turbidity Transmitter Turbidity 
Transmitter

TBA 0 - 10 NTU N HACH HACH Controller: 
LXV401.52.00002,    
Sensor:    6010101    

TBA Refer to Tag drawings Flow Thru sensor flow thru, transmitter wall 
mounted

N.A 240 VAC 4-20mA 2wires for signal and 
2C+E for power

TBA TENIX E&I Contractor Main MCC

AIT1040001 7107-I-DWG-5025 7107-E-DWG-4546 Chlorine Contact Tank Turbidity Transmitter Turbidity 
Transmitter

TBA 0 - 10 NTU N HACH HACH TBA TBA Refer to Tag drawings Immersion sensor Immersion type, transmitter 
wall mounted

N.A 240 VAC 4-20mA 2wires for signal and 
2C+E for power

TBA TENIX E&I Contractor Main MCC

CIT1040002 7107-I-DWG-5025 7107-E-DWG-4546 Chlorine Contact Tank Conductivity Transmitter Conductivity  
Transmitter

TBA 0 - 10,000 uS/cm

N HACH HACH Controller: 
LXV401.52.00002, 
Sensor: D3725E2T    

Installation Kit: 
MH432G

Between exit chamber and 
grit chamber

Immersion threaded or flanged to fabricated 
stand on top of channel

N.A  240AC 4-20mA 2wires for signal and 
2C+E for power

TBA TENIX E&I Contractor Main MCC

AIT1040003 7107-I-DWG-5025 7107-E-DWG-4546 Chlorine Contact Tank PH & ORB Transmitter pH&ORB  
Transmitter

TBA TBA N HACH HACH Controller: 
LXV401.52.00002, 
Sensor: DPD1R1,    

Installation Kit: 
6136400

TBA TK-0512-001 Immersion in tank sensor fixed to handrail, transmitter 
wall mounted

N.A 240VAC 4-20mA 2PRs for signal and 
2C+E for power

TB A TENIX E&I Contractor Main MCC PH instrument is exist in CCT outlet 
(BW to confirm whether we need to 

replace it or keep it)

AS1040004 7107-I-DWG-5025 7107-E-DWG-4546 Chlorine Contact Tank Autosampler Auto Sampler TBA TBA N HACH HACH AWRS with 900Max 
controller

TBA TBA peristaltic pump suck 
sample from channel

Setting on concrete slab N.A 240 VAC N.A 2 PRs for instrument, 
4C+E control cable  
and 2C+E power 

supply

TBA TENIX E&I Contractor Main MCC Control signal is 4-20mA input to 
autosampler

AIT1040005 7107-I-DWG-5025 7107-E-DWG-4546 Chlorine Contact Tank Chlorine Transmitter Chlorine 
Analyser

0-10mg/l TBA N HACH HACH 9184sc TFC analyzer 
with sc100 c ontroller

TBA Refer to Tag drawings Sample from tank thru 
sample pump

Sensor and analyser in one SKID 
on top of tank

N.A 240 VAC 4-20mA 2wires for signal and 
2C+E for transmitter 
power and 2C+E for 
sample pump power.

TENIX E&I Contractor Main MCC GPO for sample pump is required

FS0520001 7107-I-DWG-5012 7107-E-DWG-4552 Blower to Bioreactor Tank No 1  Flow Switch Thermal Flow 
Switch

TBA 1200 - 1500 
cm/s switch

N IFM Effector IFM Effector SI6000 TBA Refer to Tag drawings BSB (size TBA) sensor thread on line PNP 24 VDC Digital 3 wires device TBA TENIX E&I Contractor Main MCC Model number to be confirmed

FS0520002 7107-I-DWG-5012 7107-E-DWG-4552 Blower to Bioreactor Tank No 2  Flow Switch Thermal Flow 
Switch

TBA 1200 - 1500 
cm/s switch

N IFM Effector IFM Effector SI6000 TBA Refer to Tag drawings BSB (size TBA) sensor thread on line PNP 24 VDC Digital 3 wires device TBA TENIX E&I Contractor Main MCC Model number to be confirmed

PSH0520001 7107-I-DWG-5012 7107-E-DWG-4554 Bioreactor Blower No 1 Discharge Pressure Switch Pressure Switch TBA TBA N Part of blower 
package

Part of blower 
package

TBA TBA Refer to Tag drawings TBA Vendor scope Limit Switch N.A Digital 2C+E control cable TBA Vendor Vendor Main MCC

PSH0520002 7107-I-DWG-5012 7107-E-DWG-4554 Bioreactor Blower No 2 Discharge Pressure Switch Pressure Switch TBA TBA N Part of blower 
package

Part of blower 
package

TBA TBA Refer to Tag drawings TBA Vendor scope Limit Switch N.A Digital 2C+E control cable TBA Vendor Vendor Main MCC

PSH0520003 7107-I-DWG-5012 7107-E-DWG-4554 Bioreactor Blower No 3 Discharge Pressure Switch Pressure Switch TBA TBA N Part of blower 
package

Part of blower 
package

TBA TBA Refer to Tag drawings TBA Vendor scope Limit Switch N.A Digital 2C+E control cable TBA Vendor Vendor Main MCC

PI0520001 7107-I-DWG-5012 N.A Bioselector/Bioreactor Blower No 1 Discharge 
Pressure Indicator

Pressure 
Indicator

TBA TBA N Part of blower 
package

Part of blower 
package

TBA TBA Refer to Tag drawings TBA Vendor scope N.A N.A N.A N.A N.A Vendor Vendor No electrical wiring

PI0520002 7107-I-DWG-5012 N.A Bioselector/Bioreactor Blower No 2 Discharge 
Pressure Indicator

Pressure 
Indicator

TBA TBA N Part of blower 
package

Part of blower 
package

TBA TBA Refer to Tag drawings TBA Vendor scope N.A N.A N.A N.A N.A Vendor Vendor No electrical wiring

PI0520003 7107-I-DWG-5012 N.A Bioselector/Bioreactor Blower No 3 Discharge 
Pressure Indicator

Pressure 
Indicator

TBA TBA N Part of blower 
package

Part of blower 
package

TBA TBA Refer to Tag drawings TBA Vendor scope N.A N.A N.A N.A N.A Vendor Vendor No electrical wiring

PSH0650001 7107-I-DWG-5013 7107-E-DWG-4554 Membrane Blower No 1  Discharge Pressure Switch Pressure Switch TBA TBA N Part of blower 
package

Part of blower 
package

TBA TBA Refer to Tag drawings TBA Vendor scope Limit Switch N.A Digital 2C+E control cable TBA Vendor Vendor Main MCC

ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 2323 of 2338



Fairfield WRP - Instrument List

Instrument Schedule 7107-I-SHD-1001 REV J.xls/Instrument List 3

Tag     Number P&ID Number Tag Drawing Number Description Function/ Type Supplier   
Range Setpoint  Range New/   Existing Supplier Make Model  Number Part      Number Location Process Connection Sensor/Transmitter      

Mounting Details SwitchType Power Supply Signal 
Output Cable Instrument  Load 

(VA) Supplied By Installed By Location of I/O Rack Comment

PSH0650002 7107-I-DWG-5013 7107-E-DWG-4554 Membrane Blower No 2  Discharge Pressure Switch Pressure Switch TBA TBA N Part of blower 
package

Part of blower 
package

TBA TBA Refer to Tag drawings TBA Vendor scope Limit Switch N.A Digital 2C+E control cable TBA Vendor Vendor Main MCC

PSH0650003 7107-I-DWG-5013 7107-E-DWG-4554 Membrane Blower No 3  Discharge Pressure Switch Pressure Switch TBA TBA N Part of blower 
package

Part of blower 
package

TBA TBA Refer to Tag drawings TBA Vendor scope Limit Switch N.A Digital 2C+E control cable TBA Vendor Vendor Main MCC

PI0650001 7107-I-DWG-5013 N.A Membrane Blower No 1 Discharge Pressure 
Indicator

Pressure 
Indicator

TBA TBA N Part of blower 
package

Part of blower 
package

TBA TBA Refer to Tag drawings TBA Vendor scope N.A N.A N.A N.A N.A Vendor Vendor No electrical wiring

PI0650002 7107-I-DWG-5013 N.A Membrane Blower No 2 Discharge Pressure 
Indicator

Pressure 
Indicator

TBA TBA N Part of blower 
package

Part of blower 
package

TBA TBA Refer to Tag drawings TBA Vendor scope N.A N.A N.A N.A N.A Vendor Vendor No electrical wiring

PI0650003 7107-I-DWG-5013 N.A Membrane Blower No 3 Discharge Pressure 
Indicator

Pressure 
Indicator

TBA TBA N Part of blower 
package

Part of blower 
package

TBA TBA Refer to Tag drawings TBA Vendor scope N.A N.A N.A N.A N.A Vendor Vendor No electrical wiring

FIT0441001 7107-I-DWG-5015 7107-E-DWG-4545 WAS Stream Flowmeter Mag Flow 
Transmitter

TBA 0 - 10 L/s N Emerson Emerson 570TM80C4SSFXAA
1AM, Transmitter 

8712ESR1A2NAM4B
6

TBA Refer to Tag drawings 80 sensor flange connection, 
transmitter wall mounted

N.A 240VAC 4ma to 20 ma 
(bidirectional)

2wires for signal and 
2C+E for power

TBA TENIX E&I Contractor Main MCC Transmitter only to be installed by E&I 
contractor

LIT0441001 7107-I-DWG-5015 7107-E-DWG-4557 Sludge Storage Tank No 1 Level Transmitter Hydrostatic Level 
Transmitter

0-10m 0 - 5 m N Vega Vega VEGAWELL52+DIS6
2.XXKMAXXV

TBA TK-0441-001 Special hook bracket 
supplied by vendor

(Compact, 1 1/2" NPT Thread) N.A Loop Powered 
(24Vdc)

4ma to 20 ma 
+ HART

2 wires device TBA TENIX E&I Contractor Main MCC Ventilated J.Box is required.

LIT0442001 7107-I-DWG-5015 7107-E-DWG-4557 Sludge Storage Tank No 2 Level Transmitter Hydrostatic Level 
Transmitter

0-10m 0 - 5 m N Vega Vega VEGAWELL52+DIS6
2.XXKMAXXV

TBA TK-0442-001 Special hook bracket 
supplied by vendor

(Compact, 1 1/2" NPT Thread) N.A Loop Powered 
(24Vdc)

4ma to 20 ma 
+ HART

2 wires device TBA TENIX E&I Contractor Main MCC Ventilated J.Box is required.

FIT0450001 7107-I-DWG-5016 7107-E-DWG-4545 Sludge Transfer  Flowmeter Mag Flow 
Transmitter

TBA 0 - 15 L/s N Emerson Emerson 570TM80C4SSFXAA
1AM, Transmitter 

8712ESR1A2NAM4B
6

TBA Refer to Tag drawings 80 sensor flange connection, 
transmitter wall mounted

N.A 240VAC 4ma to 20 ma 
(bidirectional)

2wires for signal and 
2C+E for power

TBA TENIX E&I Contractor Main MCC Transmitter only to be installed by E&I 
contractor

FIT0441002 7107-I-DWG-5015 TBA Digester 1&2 Supernatant Flowmeter Mag Flow 
Transmitter

TBA TBA N Emerson Emerson HOLD TBA Refer to Tag drawings 100 sensor flange connection, 
transmitter wall mounted

N.A 240VAC 4ma to 20 ma 
(bidirectional)

2wires for signal and 
2C+E for power

TBA TENIX E&I Contractor Main MCC ON HOLD

AIT0441002 7107-I-DWG-5015 7107-E-DWG-4557 Sludge Storage Tank No 1  Supernatant Turbidity 
Transmitter

Turbidity 
Transmitter

TBA 0 - 1000 NTU N HACH HACH Controller: 
LXV401.52.00002,    

Sensor: 
LXV424.99.00100    

Installation Kit: 
LZX936       

TBA Refer to Tag drawings Flange sensor on line, transmitter wall 
mounted

N.A 240 VAC 4-20mA 2wires for signal and 
2C+E for power

TBA TENIX E&I Contractor Main MCC

AIT0442002 7107-I-DWG-5015 7107-E-DWG-4557 Sludge Storage Tank No 2 Supernatant Turbidity 
Transmitter

Turbidity 
Transmitter

TBA 0 - 1000 NTU N HACH HACH Controller: 
LXV401.52.00002,    

Sensor: 
LXV424.99.00100    

Installation Kit: 
LZX936       

TBA Refer to Tag drawings Flange sensor on line, transmitter wall 
mounted

N.A 240 VAC 4-20mA 2wires for signal and 
2C+E for power

TBA TENIX E&I Contractor Main MCC

LIT0450001 7107-I-DWG-5016 7107-E-DWG-4556  Bin No 1 Level Transmitter Ultrasonic level 
Switch

TBA 0 - 3 m N SPIRAC Siemens ULS200 TBA Refer to Tag drawings Thread 2'' BSB 
connection (size TBA)

Sensor threaded or flanged to bin 
cover

non-polarized 
transistor outputs

24 VDC Digital Output 4 wires device TBA Vendor Vendor Main MCC

LIT0450002 7107-I-DWG-5016 7107-E-DWG-4556 Bin No 2 Level Transmitter Ultrasonic Level 
Switch

TBA 0 - 3 m N SPIRAC Siemens ULS200 TBA Refer to Tag drawings Thread 2'' BSB 
connection (size TBA)

Sensor threaded or flanged to bin 
cover

non-polarized 
transistor outputs

24 VDC Digital Output 4 wires device TBA Vendor Vendor Main MCC

FI0450001 7107-I-DWG-5016 N.A Centrifuge Flushing  Potable water Flow Indicator Flow Indicator TBA TBA N TBA TBA TBA TBA TBA TBA N.A N.A N.A N.A N.A TENIX TENIX No electrical wiring

FI0450002 7107-I-DWG-5016 N.A Centrifuge Flushing Service Water Flow Indicator Flow Indicator TBA TBA N TBA TBA TBA TBA TBA TBA N.A N.A N.A N.A N.A TENIX TENIX No electrical wiring

FSL0450002 7107-I-DWG-5016 7107-E-DWG-4556 Centrifuge Flushing Line Flow Switch Thermal Flow 
Switch

TBA TBA N Accurate Detection Accurate Detection Flowline TBA Refer to Tag drawings BSB sensor thread on line Free voltage 
contact

24 VDC Digital 4 wires device N.A TENIX E&I Contractor Main MCC

VIT0450001 7107-I-DWG-5016 7107-E-DWG-4556 Centrifuge Vibration Transmitter Vibration 
Transmitter

TBA TBA N TBA TBA TBA TBA Centrifuge Package TBA Centrifuge Package N.A TBA TBA TBA TBA Vendor Vendor Vendor LCP To Vendor LCP

TIT0450001 7107-I-DWG-5016 7107-E-DWG-4556 Centrifuge Temperature Transmitter Temperture 
Transmitter

TBA TBA N TBA TBA TBA TBA Centrifuge Package TBA Centrifuge Package N.A TBA TBA TBA TBA Vendor Vendor Vendor LCP To Vendor LCP

FIT0450004 7107-I-DWG-5016 7107-E-DWG-4556 Centrifuge To Inletwork Outlet Flowmeter Mag Flow 
Transmitter

TBA TBA N TBA TBA HOLD TBA TBA 125 sensor flange connection, 
transmitter wall mounted

N.A 240VAC 4-20mA 2wires for signal and 
2C+E for power

TBA TENIX E&I Contractor Main MCC ON HOLD

SS0450001 7107-I-DWG-5016 7107-E-DWG-4556 Sludge Conveyor No 1 speed switch Speed Switch TBA TBA N Siemens Siemens Millpulse 600 TBA Refer to Tag drawings TBA TBA PNP 24VDC Digital 3 wires device TBA Vendor Vendor Main MCC
SS0450002 7107-I-DWG-5016 7107-E-DWG-4556 Sludge Conveyor No 2 speed switch Speed Switch TBA TBA N Siemens Siemens Millpulse 600 TBA Refer to Tag drawings TBA TBA PNP 24VDC Digital 3 wires device TBA Vendor Vendor Main MCC
SS0450003 7107-I-DWG-5016 7107-E-DWG-4556 Sludge Bin No 1 conveyor speed switch Speed Switch TBA TBA N Siemens Siemens Millpulse 600 TBA Refer to Tag drawings TBA TBA PNP 24VDC Digital 3 wires device TBA Vendor Vendor Main MCC
SS0450004 7107-I-DWG-5016 7107-E-DWG-4556 Sludge Bin No 2 conveyor speed switch Speed Switch TBA TBA N Siemens Siemens Millpulse 600 TBA Refer to Tag drawings TBA TBA PNP 24VDC Digital 3 wires device TBA Vendor Vendor Main MCC

ZSO0450003 7107-I-DWG-5016 7107-E-DWG-4556 Sludge Bin No 1 Retractable Chute Open limit 
switch

Limit Switch TBA TBA N TBA TBA TBA TBA Refer to Tag drawings N.A N.A Free voltage 
contact

N.A Digital 2C+E control cable TBA Part of Vendor 
equipment

Part of Vendor 
equipment

Main MCC

ZSC0450004 7107-I-DWG-5016 7107-E-DWG-4556 Sludge Bin No 1 Retractable Chute Close limit 
switch

Limit Switch TBA TBA N TBA TBA TBA TBA Refer to Tag drawings N.A N.A Free voltage 
contact

N.A Digital 2C+E control cable TBA Part of Vendor 
equipment

Part of Vendor 
equipment

Main MCC

ZSO0450005 7107-I-DWG-5016 7107-E-DWG-4556 Sludge Bin No 2 Retractable Chute Open limit 
switch

Limit Switch TBA TBA N TBA TBA TBA TBA Refer to Tag drawings N.A N.A Free voltage 
contact

N.A Digital 2C+E control cable TBA Part of Vendor 
equipment

Part of Vendor 
equipment

Main MCC

ZSC0450006 7107-I-DWG-5016 7107-E-DWG-4556 Sludge Bin No 2 Retractable Chute Close limit 
switch

Limit Switch TBA TBA N TBA TBA TBA TBA Refer to Tag drawings N.A TBA Free voltage 
contact

N.A Digital 2C+E control cable TBA Part of Vendor 
equipment

Part of Vendor 
equipment

Main MCC

PSL1011012 7107-I-DWG-5018 7107-E-DWG-4554 Compressed Tank Air Pressure Switch Pressure Switch TBA TBA N IFM IFM PP7554 TBA Refer to Tag drawings BSB on line PNP 24 VDC Digital 3 wires device TBA TENIX E&I Contractor Main MCC
TSH1011001 7107-I-DWG-5018 7107-E-DWG-4554 Compressor No 1 Temperature Switch Temperature 

Switch
TBA TBA N TBA TBA TBA TBA Compressor Package TBA TBA Free voltage 

contact
N.A Digital Vendor N.A Vendor Vendor Vendor LCP To Vendor LCP

TSH1011002 7107-I-DWG-5018 7107-E-DWG-4554 Compressor No 2 Temperature Switch Temperature 
Switch

TBA TBA N TBA TBA TBA TBA Compressor Package TBA TBA Free voltage 
contact

N.A Digital Vendor N.A Vendor Vendor Vendor LCP To Vendor LCP

PSH1011001 7107-I-DWG-5018 7107-E-DWG-4554 Compressor No 1 Air Pressure Switch Pressure Switch TBA 0 - 1000 kPa N TBA TBA TBA TBA Compressor Package TBA TBA TBA TBA Digital Vendor N.A Vendor Vendor Vendor LCP To Vendor LCP
PSH1011002 7107-I-DWG-5018 7107-E-DWG-4554 Compressor No 2 Air Pressure Switch Pressure Switch TBA 0 - 1000 kPa N TBA TBA TBA TBA Compressor Package TBA TBA TBA TBA Digital Vendor N.A Vendor Vendor Vendor LCP To Vendor LCP

TI1011001 7107-I-DWG-5018 N.A Air Dryer Temperature Indicator Temperature 
Gauge

TBA TBA N TBA TBA TBA TBA Compressor Package TBA N.A N.A N.A N.A N.A N.A Vendor Vendor Vendor Package, No electrical wiring

PI1011001 7107-I-DWG-5018 N.A Air Dryer Pressure Differential Indicator Pressure 
Indicator

TBA TBA N TBA TBA TBA TBA Compressor Package TBA N.A N.A N.A N.A N.A N.A Vendor Vendor Vendor Package, No electrical wiring

PI1011010 7107-I-DWG-5018 N.A Drainage Pressure Indicator Pressure 
Indicator

TBA TBA N TBA TBA TBA TBA Compressor Package TBA N.A N.A N.A N.A N.A N.A Vendor Vendor Vendor Package, No electrical wiring

PI1011002 7107-I-DWG-5018 N.A Dryer Pressure Differential Indicator (post) Pressure 
Indicator

TBA TBA N TBA TBA TBA TBA Compressor Package TBA N.A N.A N.A N.A N.A N.A Vendor Vendor Vendor Package, No electrical wiring

PI1011015 7107-I-DWG-5018 N.A Dischanrge Line Pressure Indicator Pressure 
Indicator

TBA TBA N TBA TBA TBA TBA Refer to Tag drawings TBA N.A N.A N.A N.A N.A N.A TENIX TENIX No electrical wiring

PIT1011013 7107-I-DWG-5018 7107-E-DWG-4554 Compressor Dischanrge Line Pressure Transmitter Pressure 
Transmitter

TBA 0 - 1000 kPa N Emerson Emerson 2051TG2A2B21KM5 TBA Refer to Tag drawings Thread BSB 
connection (size TBA)

Thread (on line) N.A Loop Powered 
(24Vdc)

4ma to 20 ma 
+ HART

2 wires device TBA TENIX E&I Contractor Main MCC

PIT1030001 7107-I-DWG-5019 7107-E-DWG-4546 Service Water Discharge Line Pressure Transmitter Pressure 
Transmitter

0 to 10 Bar TBA N TBA TBA TBA TBA Service water vendor 
package

TBA TBA N.A Loop Powered 
(24Vdc)

4ma to 20 ma 
+ HART

2 wires device TBA Vendor Vendor Main MCC loop to our PLC is required

PI1030001 7107-I-DWG-5019 N.A Service Water Discharge Line Pressure Indicator Pressure 
Indicator

TBA N.A N TBA TBA TBA TBA Service water vendor 
package

TBA TBA N.A N.A N.A N.A N.A Vendor Vendor No electrical wiring

FIT1030001 7107-I-DWG-5019 7107-E-DWG-4546 Service Water Discharge Line Flowmeter Mag Flow 
Transmitter

TBA TBA N Emerson Emerson 570TM80C4SSFXAA
1AM, Transmitter 

8712ESR1A2NAM4B
6

TBA Refer to Tag drawings 100 sensor flange connection, 
transmitter wall mounted

N.A 240VAC 4-20mA 2wires for signal and 
2C+E for power

TBA TENIX E&I Contractor Main MCC

FIT1030002 7107-I-DWG-5019 TBA Service Water To Inletwork Flowmeter Mag Flow 
Transmitter

TBA TBA N Emerson Emerson 570TM50C4SSFXAA
1AM, Transmitter 

8712ESR1A2NAM4B
6 

TBA Refer to Tag drawings 50 sensor flange connection, 
transmitter wall mounted

N.A 240VAC 4-20mA 2wires for signal and 
2C+E for power

TBA TENIX E&I Contractor Main MCC

LSL0673001 7107-I-DWG-5020 7107-E-DWG-4555 Citric Acid Tank Low Level Float Switch Float Level 
Switch

0-10m TBA N ITT Flygt ITT Flygt Ball float ENM-10 TBA Refer to Tag drawings Hook on top of tank N.A Free voltage 
contact

N.A Digital 2C+E control cable N.A TENIX E&I Contractor Main MCC

LSH0673001 7107-I-DWG-5020 7107-E-DWG-4555 Citric Acid Tank High Level Float Switch Float Level 
Switch

0-10m TBA N ITT Flygt ITT Flygt Ball float ENM-10 TBA Refer to Tag drawings Hook on top of tank N.A Free voltage 
contact

N.A Digital 2C+E control cable N.A TENIX E&I Contractor Main MCC

PI0673011 7107-I-DWG-5020 N.A Citric Acid Discharge Line Pressure Indicator Pressure 
Indicator

TBA TBA N TBA TBA TBA TBA Refer to Tag drawings TBA N.A N.A N.A N.A N.A N.A Vendor Vendor No electrical wiring

FS0673001 7107-I-DWG-5020 7107-E-DWG-4555 Citric Acid Dosing Flow Switch Thermal Flow 
Switch

TBA TBA N Accurate Detection Accurate Detection Flowline TBA Refer to Tag drawings BSB (size TBA) on line PNP 24 VDC Digital 3 wires device TBA Vendor Vendor Main MCC

LSH0673002 7107-I-DWG-5020 7107-E-DWG-4555 Citric Sump High Level Switch Float Level 
Switch

0-10m TBA N ITT Flygt ITT Flygt Ball float ENM-10 TBA Refer to Tag drawings Hook on top of tank N.A Free voltage 
contact

N.A Digital 2C+E control cable N.A TENIX E&I Contractor Main MCC

PSL0673001 7107-I-DWG-5020 7107-E-DWG-4555 Dosing Area  Safety Shower No 1  Pressure Switch Pressure Switch -1 to 10 Bar TBA N IFM IFM PP7554 TBA Refer to Tag drawings BSB on line PNP 24 VDC Digital 3 wires device TBA TENIX E&I Contractor Main MCC

LS0673003 7107-I-DWG-5020 7107-E-DWG-4555 Dosing Common Collection Pit High Alarm Conductive Level 
Switch

0-10m TBA N Multitrode Multitrode RELAY 1x MTR-5, 
sensors 1x(0.2/1-10)

TBA Refer to Tag drawings Special hook bracket 
supplied by vendor

Multitrode relay to be fixed in J.Box 
near tank.

Free voltage 
contact

24Vdc Digital 4C+E Control Cable TBA TENIX E&I Contractor Main MCC

LIT0672001 7107-I-DWG-5021 7107-E-DWG-4555 Caustic Tank Level Transmitter Ultrasonic Level 
Transmitter

0 - 5 m 0 - 3 m N VEGA VEGA SN61.XXAGHKMXX, 
Display 

DIS61.XXKMAV

TBA Refer to Tag drawings Thread BSB 
connection (size TBA)

thread on top of tank N.A Loop Powered 
(24Vdc)

4ma to 20 ma 
+ HART

2 wires device TBA TENIX E&I Contractor Main MCC With Remote Transmitter

LSH0672001 7107-I-DWG-5021 7107-E-DWG-4555 Caustic Tank High Level Switch Float Level 
Switch

0-10m TBA N ITT Flygt ITT Flygt Ball float ENM-10 TBA Refer to Tag drawings Hook on top of tank N.A Free voltage 
contact

N.A Digital 2C+E control cable N.A TENIX E&I Contractor Main MCC

LSH0672002 7107-I-DWG-5021 7107-E-DWG-4555 Caustic Bund High  Level Switch Float Level 
Switch

0-10m TBA N ITT Flygt ITT Flygt Ball float ENM-10 TBA Refer to Tag drawings Hook on top of tank N.A Free voltage 
contact

N.A Digital 2C+E control cable N.A TENIX E&I Contractor Main MCC

FS0672001 7107-I-DWG-5021 7107-E-DWG-4555 Caustic Dosing  Flowswitch Thermal Flow 
Switch

TBA TBA N Accurate Detection Accurate Detection Flowline TBA Refer to Tag drawings Thread BSB 
connection (size TBA)

Thread on line PNP 24Vdc Digital 4 wires device TBA Vendor Vendor Main MCC

PI0672013 7107-I-DWG-5021 N.A Caustic Discharge line Pressure Indicator Pressure 
Indicator

TBA 0 - 500 kPa N TBA TBA TBA TBA Refer to Tag drawings TBA TBA N.A N.A N.A N.A N.A Vendor Vendor No electrical wiring

LIT0671001 7107-I-DWG-5022 7107-E-DWG-4555 Sodium Hypochlorite Tank Level Transmitter Ultrasonic Level 
Transmitter

0 - 5 m 0 - 3 m N VEGA VEGA SN61.XXAGHKMXX, 
Display 

DIS61.XXKMAV

TBA Refer to Tag drawings Thread BSB 
connection (size TBA)

thread on top of tank N.A Loop Powered 
(24Vdc)

4ma to 20 ma 
+ HART

2 wires device TBA TENIX E&I Contractor Main MCC With Remote Transmitter

LSH0671001 7107-I-DWG-5022 7107-E-DWG-4555 Sodium Hypochlorite Tank High Level Switch Float Level 
Switch

0-10m TBA N ITT Flygt ITT Flygt Ball float ENM-10 TBA Refer to Tag drawings Hook on top of tank N.A Free voltage 
contact

N.A Digital 2C+E control cable N.A TENIX E&I Contractor Main MCC

FS0671001 7107-I-DWG-5022 7107-E-DWG-4555 Sodium Hypochlorite To MBR Tanks  Flowswitch Thermal Flow 
Switch

TBA TBA N Accurate Detection Accurate Detection Flowline TBA Refer to Tag drawings Thread BSB 
connection (size TBA)

Thread on line PNP 24Vdc Digital 4 wires device TBA Vendor Vendor Main MCC

ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 2324 of 2338



Fairfield WRP - Instrument List

Instrument Schedule 7107-I-SHD-1001 REV J.xls/Instrument List 4

Tag     Number P&ID Number Tag Drawing Number Description Function/ Type Supplier   
Range Setpoint  Range New/   Existing Supplier Make Model  Number Part      Number Location Process Connection Sensor/Transmitter      

Mounting Details SwitchType Power Supply Signal 
Output Cable Instrument  Load 

(VA) Supplied By Installed By Location of I/O Rack Comment

FIT0710001 7107-I-DWG-5022 7107-E-DWG-4555 Sodium Hypochlorite To Permeate Balance Tank 
Flow Transmitter

Mag Flow 
Transmitter

TBA TBA N Emerson Emerson Tube8711ASA15FR5
NAG1Q4, Transmitter 
8712ESR1A2NAM4B

6

TBA Refer to Tag drawings 4 sensor flange connection, 
transmitter wall mounted

N.A 240VAC 4ma to 20 ma 2wires for signal and 
2C+E for power

TBA TENIX E&I Contractor Main MCC Flowmeter size will be 4mm and to be 
fixed to 15mm pipe, flowmeter 

requirment TBC

PI0671012 7107-I-DWG-5022 N.A Sodium Hypochlorite To MBR Tanks Pressure 
Indicator

Pressure 
Indicator

TBA 0 - 500 kPa N TBA TBA TBA TBA Refer to Tag drawings TBA TBA N.A N.A N.A N.A N.A Vendor Vendor No electrical wiring

PI0710001 7107-I-DWG-5022 N.A Sodium Hypochlorite To Permeate Balance Tank 
Pressure indicator

Pressure 
Indicator

TBA 0 - 500 kPa N TBA TBA TBA TBA Refer to Tag drawings TBA TBA N.A N.A N.A N.A N.A Vendor Vendor No electrical wiring

LSH0671002 7107-I-DWG-5022 7107-E-DWG-4555 Sodium Hypochlorite Bund  High Level Switch Float Level 
Switch

0-10m TBA N ITT Flygt ITT Flygt Ball float ENM-10 TBA Refer to Tag drawings Hook on top of tank N.A Free voltage 
contact

N.A Digital 2C+E control cable N.A TENIX E&I Contractor Main MCC

PSL0671001 7107-I-DWG-5022 7107-E-DWG-4555 Dosing Area  Safety Shower No 2 Pressure Switch Pressure Switch -1 to 10 Bar TBA N IFM IFM PP7554 TBA Refer to Tag drawings BSB on line PNP 24 VDC Digital 3 wires device TBA TENIX E&I Contractor Main MCC

LS0461001 7107-I-DWG-5023 7107-E-DWG-4556 Polymer Feeder Low Level Switch Limit Switch TBA TBA N TBA TBA TBA TBA Refer to Tag drawings N.A N.A Free voltage 
contact

N.A Digital 2C+E control cable N.A Vendor Vendor Vendor Package To Vendor LCP

PI0461001 7107-I-DWG-5023 N.A Potable Makeup Water  Pressure Indicator Pressure 
Indicator

TBA TBA N TBA TBA TBA TBA Refer to Tag drawings TBA on line N.A N.A N.A N.A N.A Vendor Vendor Vendor Package No electrical wiring

FSL0461001 7107-I-DWG-5023 7107-E-DWG-4556 Potable Makeup Water Flow Switch Limit Switch TBA TBA N TBA TBA TBA TBA Refer to Tag drawings N.A N.A Free voltage 
contact

N.A N.A 2C+E control cable N.A Vendor Vendor Vendor Package To Vendor LCP

PI0461002 7107-I-DWG-5023 N.A Potable Makeup Water To Polymer Dilution 
Pressure Indicator

Pressure 
Indicator

TBA TBA N TBA TBA TBA TBA Refer to Tag drawings TBA on line N.A N.A N.A N.A N.A Vendor Vendor Vendor Package No electrical wiring

FSL0461004 7107-I-DWG-5023 7107-E-DWG-4556 Potable Makeup Water To Polymer Dilution Flow 
Switch

Limit Switch TBA TBA N TBA TBA TBA TBA Refer to Tag drawings N.A N.A Free voltage 
contact

N.A Digital 2C+E control cable N.A Vendor Vendor Main MCC

FIT0461005 7107-I-DWG-5023 7107-E-DWG-4556 Polymer Dosing Discharge Line Flowmeter Mag Flow 
Transmitter

TBA TBA N Emerson Emerson 570TM25C4SSFXDA
1AM, 

Transmitter8712ESR1
A2NAM4B6, 

TBA Refer to Tag drawings 25 sensor flange connection, 
transmitter wall mounted

N.A 240VAC 4ma to 20 ma 2wires for signal and 
2C+E for power

TBA TENIX Vendor Main MCC

LSL0461002 7107-I-DWG-5023 7107-E-DWG-4556 Polymer Mixing Tank Low Level Switch Float Level 
Switch

TBA TBA N TBA TBA TBA TBA Refer to Tag drawings Hook on top of tank N.A Free voltage 
contact

N.A Digital Vendor N.A Vendor Vendor Vendor Package To Vendor LCP

LSH0461003 7107-I-DWG-5023 7107-E-DWG-4556 Polymer Mixing Tank High Level Switch Float Level 
Switch

TBA TBA N TBA TBA TBA TBA Refer to Tag drawings Hook on top of tank N.A Free voltage 
contact

N.A Digital Vendor N.A Vendor Vendor Vendor Package To Vendor LCP

LSHH0461004 7107-I-DWG-5023 7107-E-DWG-4556 Polymer Mixing Tank High High Level Switch Float Level 
Switch

TBA TBA N TBA TBA TBA TBA Refer to Tag drawings Hook on top of tank N.A Free voltage 
contact

N.A Digital Vendor N.A Vendor Vendor Vendor Package To Vendor LCP

PSL0461001 7107-I-DWG-5023 7107-E-DWG-4556 Dosing Area  Safety Shower No.03 Pressure Switch Pressure Switch -1 to 10 Bar TBA N IFM IFM PP7554 TBA Refer to Tag drawings BSB on line PNP 24 VDC Digital 3 wires device TBA TENIX E&I Contractor Main MCC

LIT0584001 7107-I-DWG-5024 7107-E-DWG-4555 Alum Tank Level Transmitter Ultrasonic Level 
Transmitter

0 - 5 m 0 - 3 m N VEGA VEGA SN61.XXAGHKMXX, 
Display 

DIS61.XXKMAV

TBA Refer to Tag drawings Thread BSB 
connection (size TBA)

On top of tank N.A Loop Powered 
(24Vdc)

4ma to 20 ma 
+ HART

2 wires device TBA TENIX E&I Contractor Main MCC With Remote Transmitter

LSH0584001 7107-I-DWG-5024 7107-E-DWG-4555 Alum Tank Level Switch Float Level 
Switch

0-10m TBA N ITT Flygt ITT Flygt Ball float ENM-10 TBA Refer to Tag drawings Hook on top of tank N.A Free voltage 
contact

N.A Digital Vendor N.A TENIX E&I Contractor Main MCC

LSH0584002 7107-I-DWG-5024 7107-E-DWG-4555 Alum Tank Bund Level Switch Float Level 
Switch

0-10m TBA N ITT Flygt ITT Flygt Ball float ENM-10 TBA Refer to Tag drawings Hook on top of tank N.A Free voltage 
contact

N.A Digital Vendor N.A TENIX E&I Contractor Main MCC

FIT0584001 7107-I-DWG-5024 7107-E-DWG-4555 Alum Dosing Pipework Flowmeter Mag Flow 
Transmitter

TBA TBA N Emerson Emerson Tube8711ASA15FR5
NAG1Q4, Transmitter 
8712ESR1A2NAM4B

6

TBA Refer to Tag drawings 4 sensor flange connection, 
transmitter wall mounted

N.A 240VAC 4ma to 20 ma TBA TBA TENIX E&I Contractor Main MCC Flowmeter size will be 4mm and to be 
fixed to 15mm pipe, flowmeter 

requirment TBC

PI584014 7107-I-DWG-5024 N.A Alum Discharge Line Pressure Indicator Pressure 
Indicator

TBA 0 - 500 kPa N TBA TBA TBA TBA Refer to Tag drawings On line on line N.A N.A N.A N.A N.A Vendor Vendor No electrical wiring
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REVISION: J

Tag Label Area Tag No. Process Equipment 
Description Process Equipment Type Process Fluid Type Process Equipment Duty 

Point(s) Starter
Estimated 
Motor Size 

(kW)
Preferred Make Preferred Model Supplier

Inlet Pump Station

PU 0111 001 Inlet Pump (high flow duty) Centrifugal dry-mounted pump, 
vertical Raw sewage 170L/s @20 m head VSD 50 Hidrostal FO6k-SO3 Weir

PU 0111 002 Inlet Pump (high flow duty) Centrifugal dry-mounted pump, 
vertical Raw sewage 170L/s @20 m head VSD 50 Hidrostal FO6k-SO3 Weir

PU 0111 003 Inlet Pump (low flow duty) Centrifugal submersible pump Raw sewage 65L/s @25 m head VSD 30 Hidrostal F04K-S03R Weir
PU 0111 004 Inlet Pump (low flow duty) Centrifugal submersible pump Raw sewage 65L/s @25 m head VSD 30 Hidrostal F04K-S03R Weir
AS 0111 001 Autosampler Refrigerated, 24 bottle Sewage 240 VAC 1 Sigma 900 Series John Morris/HACH

Inlet Works

SC 0210 001 Inlet Screen (50% duty)
Inclined drum screen, 2 mm 
perforations, integral washing and 
press zone Raw sewage

116.5 L/s DOL 0.75 SAVI Spiromatic Model VSA 1000
CST Wastewater Solutions, Sydney

Tel: (02) 9427 1279

SC 0210 002 Inlet Screen (50% duty)
Inclined drum screen, 2 mm 
perforations, integral washing and 
press zone Raw sewage

116.5 L/s DOL 0.75 SAVI Spiromatic Model VSA 1000
CST Wastewater Solutions, Sydney

Tel: (02) 9427 1279

SC 0210 003 Inlet Screen (Standby)
Inclined drum screen, 2 mm 
perforations, integral washing and 
press zone Raw sewage

116.5 L/s DOL 0.75 SAVI Spiromatic Model VSA 1000
CST Wastewater Solutions, Sydney

Tel: (02) 9427 1279

CV 0210 001 Screenings Screw Conveyor 1 Shaftless spiral conveyor Screenings
0.1 m3/hr, 25% w/v 
screenings DOL 0.75 STS STS20 CST Wastewater Solutions, Sydney 

CV 0210 002 Screening Screw Conveyor 2 Shaftless spiral conveyor Screenings
0.1 m3/hr, 25% w/v 
screenings DOL 0.75 STS STS20 CST Wastewater Solutions, Sydney 

GP 0230 001 Grit Chamber/Paddle 270 degree vortex grit chamber Screened sewage 233 L/s DOL 0.75 Pista Pista 7.0 CST Wastewater Solutions, Sydney 
PU 0230 002 Grit Pump Vendor specified Sewage / grit Vendor specified DOL 2.2 Turbo 4B2H CST Wastewater Solutions, Sydney 
GC 0240 001 Grit Classifier Vendor specified Sewage / grit Vendor specified DOL 1.5 S&L 15NZ CST Wastewater Solutions, Sydney 
AS 0240 001 Autosampler Refrigerated, 24 bottle Sewage 240 VAC 1 Sigma 900 Series John Morris/HACH
PU 0250 001 Existing PST Pump Sumbersible pump Sewage 26.2 L/sec @ 6.4 m head DOL 3.1 Flygt NP3102.181 Flygt
F 0811 001 Biological Trickling Filter Vendor specified Air/Fluid Ecopro EcoPro
F 0811 002 Carbon Filter Vendor specified Air/Fluid Ecopro Ecopro

PU 0811 001 Odour Control Recirc. Pump 
(Duty) Vendor specified Fluid DOL 1.5 Ecopro Ecopro

PU 0811 002 Odour Control Recirc. Pump 
(Standbyy) Vendor specified Fluid DOL 1.5 Ecopro Ecopro

FN 0811 003 Odour Control Extraction Fan 
(Duty) Vendor specified Air 2500 m3/hr DOL 2.2 Ecopro Ecopro

FN 0811 004 Odour Control Extraction Fan 
(Standby) Vendor specified Air 2500 m3/hr DOL 2.2 Ecopro Ecopro

HTR 0811 001 Heater/Dehumidifier Vendor specified Air DOL Ecopro Ecopro

PU 0811 005 Odour Control Nutrient Dosing 
Pump (Duty) Vendor specified Chemical 240 VAC 0.37 Ecopro Ecopro

PU 0811 006 Odour Control Nutrient Dosing 
Pump (Standby) Vendor specified Chemical 240 VAC 0.37 Ecopro Ecopro

Bioreactor

MV 0540 001
Recycle pump Stream 1 Axial, propellor pump Mixed liquor

35 L/s @ 0.47 m head 
(ADWF),     138 L/s @ 1.3 m 
head (PWWF) VSD

9 ABS RCP500 60 Hz ABS

MV 0540 002
Recycle pump Stream 2 Axial, propellor pump Mixed liquor

35 L/s @ 0.47 m head 
(ADWF),     138 L/s @ 1.3 m 
head (PWWF) VSD

9 ABS RCP500 60 Hz ABS

MV 0540 003
Recycle pump Stream 3 Axial, propellor pump Mixed liquor

35 L/s @ 0.47 m head 
(ADWF),     138 L/s @ 1.3 m 
head (PWWF) VSD

9 ABS RCP500 60 Hz ABS

MV 0540 004
Recycle pump Stream 4 Axial, propellor pump Mixed liquor

35 L/s @ 0.47 m head 
(ADWF),     138 L/s @ 1.3 m 
head (PWWF) VSD

9 ABS RCP500 60 Hz ABS

MX 0511 001

MBR 1 Anoxic Zone Mixer Submersible Mixed liquor

Tank volume 300 m3, 4.3 m 
deep, 11 m long, 6.5 m wide, 
8,000 mg/L MLSS 
concentration DOL

1.5 ITT Flygt SR4640.410SG15 ITT Flygt

MX 0512 001

MBR 2 Anoxic Zone Mixer Submersible Mixed liquor

Tank volume 300 m3, 4.3 m 
deep, 11 m long, 6.5 m wide, 
8,000 mg/L MLSS 
concentration DOL

1.5 ITT Flygt SR4640.410SG15 ITT Flygt

PU 0530 001 WAS pump (Duty) Centrifugal dry-mounted pump Mixed liquor 3 L/s @ 10 m head DOL 2.4 ITT Flygt NZ3102.181 ITT Flygt
PU 0530 002 WAS pump (Standby) Centrifugal dry-mounted pump Mixed liquor 3 L/s @ 10 m head DOL 2.4 ITT Flygt NZ3102.181 ITT Flygt

Aeration

BL 0520 001
Bioreactor air blower No.1 
(Duty) Positive Displacement, rotary lobe Air 3,000 Nm3/hr @ 55kPa relief VSD 75 PDA SN822 Hibon / PDA
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Tag Label Area Tag No. Process Equipment 
Description Process Equipment Type Process Fluid Type Process Equipment Duty 

Point(s) Starter
Estimated 
Motor Size 

(kW)
Preferred Make Preferred Model Supplier

BL 0520 002
Bioreactor air blower No.2 
(Standby) Positive Displacement, rotary lobe Air 3,000 Nm3/hr @ 55kPa relief VSD 75 PDA SN822 Hibon / PDA

BL 0520 003
Bioreactor air blower No.3 
(Duty) Positive Displacement, rotary lobe Air 3,000 Nm3/hr @ 55kPa relief VSD 75 PDA SN822 Hibon / PDA

FN 0520 004
Bioreactor air blower cooling fan 
No.1 Air DOL 0.37 PDA Hibon / PDA

FN 0520 005
Bioreactor air blower cooling fan 
No.2 Air DOL 0.37 PDA Hibon / PDA

FN 0520 006
Bioreactor air blower cooling fan 
No.3 Air DOL 0.37 PDA Hibon / PDA
Bioreactor 1 air diffusers Fine bubble membrane diffusers Air Aquablade Aquatec-Maxcon
Bioreactor 2 air diffusers Fine bubble membrane diffusers Air Aquablade Aquatec-Maxcon
Bioselector 1 air diffusers Coarse bubble membrane diffusers Air EDI MaxAir Tenix
Bioselector 2 air diffusers Coarse bubble membrane diffusers Air EDI MaxAir Tenix

BL 0650 001
Membrane air blower No.1 
(Duty) Positive Displacement, rotary lobe Air

1,650 Nm3/hr @ 50 kPa 
relief VSD 37 PDA SN809 Hibon / PDA

BL 0650 002
Membrane air blower No.2 
(Duty) Positive Displacement, rotary lobe Air

1,650 Nm3/hr @ 50 kPa 
relief VSD 37 PDA SN809 Hibon / PDA

BL 0650 003
Membrane air blower No.3 
(Standby) Positive Displacement, rotary lobe Air

1,650 Nm3/hr @ 50 kPa 
relief VSD 37 PDA SN809 Hibon / PDA

FN 0650 001
Membrane air blower cooling 
fan No.1 Air Coupled 0.18 PDA Hibon / PDA

FN 0650 002
Membrane air blower cooling 
fan No.2 Air Coupled 0.18 PDA Hibon / PDA

FN 0650 003
Membrane air blower cooling 
fan No.3 Air Coupled 0.18 PDA Hibon / PDA

Membrane 
Systems

PU 0660 001
MBR Permeate Pump Stream 
No. 1 Rotary lobe pump - reversible Final effluent

41.4 L/s (149 m3/hr)  @ 7 m 
differential head  VSD 11 Boerger FL518 Dynapumps

PU 0660 002
MBR Permeate Pump Stream 
No. 2 Rotary lobe pump - reversible Final effluent

41.4 L/s (149 m3/hr)  @ 7 m 
differential head  VSD 11 Boerger FL518 Dynapumps

PU 0660 003
MBR Permeate Pump Stream 
No. 3 Rotary lobe pump - reversible Final effluent

41.4 L/s (149 m3/hr)  @ 7 m 
differential head  VSD 11 Boerger FL518 Dynapumps

PU 0660 004
MBR Permeate Pump Stream 
No. 4 Rotary lobe pump - reversible Final effluent

41.4 L/s (149 m3/hr)  @ 7 m 
differential head  VSD 11 Boerger FL518 Dynapumps

Membrane modules X 8 Hollow Fiber Membrane Modules Mixed Liquor
Refer to Membrane 
Specification Puron PSH-1500 Koch Membrane Systems

AS 0660 001 Autosampler Refrigerated, 24 bottle Final effluent 240 VAC 1 Sigma 900 Series John Morris/HACH
Services

PU 1030 001
Reclaimed effluent washwater 
pump (Duty) Multistage centrifugal Class A water 12 L/s @ 800 kPa

VSD - 
vendor 
package 7.5 Grundfos

CRIE20-7 
Grundfos

PU 1030 002
Reclaimed effluent washwater 
pump (Duty) Multistage centrifugal Class A water 12 L/s @ 800 kPa

VSD - 
vendor 
package 7.5 Grundfos

CRIE20-7 
Grundfos

PU 1030 003
Reclaimed effluent washwater 
pump (Standby) Multistage centrifugal Class A water 12 L/s @ 800 kPa

VSD - 
vendor 
package 7.5 Grundfos

CRIE20-7 
Grundfos

C 1011 001
Air Compressor No.1 for MBR 
(Duty) Air Compressor and reciever Air

0.7 L/s @ 600kPa, 1500L 
receiver (approx) DOL 4 Champion Ci40 Champion Compressors

C 1011 002
Air Compressor No.2 for MBR 
(Standby) Air Compressor and reciever Air

0.7 L/s @ 600kPa, 1500L 
receiver (approx) DOL 4 Champion Ci40 Champion Compressors

FN 1011 001 Air Dryer Refrigerative air dryer Air 0.2 L/s @ 600kPa DOL 1 Champion Ci40 Champion Compressors
Chemical Dosing

PU 0671 001
Sodium Hypochlorite dosing 
pump 1 (Duty) Diaphragm dosing pump Chemical 200 L/hr @ 10m Head DOL 0.18 Alldos DMX226-230M Grundfos - Alldos

PU 0671 002
Sodium Hypochlorite dosing 
pump 2 (Standby) Diaphragm dosing pump Chemical 200 L/hr @ 10m Head DOL 0.18 Alldos DMX226-230M Grundfos - Alldos

PU 0710 001
Sodium Hypochlorite dosing 
pump 3 (Duty) Diaphragm dosing pump Chemical 20 L/hr @ 10m Head DOL ?? Alldos ?? Grundfos - Alldos

PU 0710 002
Sodium Hypochlorite dosing 
pump 4 (Standby) Diaphragm dosing pump Chemical 20 L/hr @ 10m Head DOL ?? Alldos ?? Grundfos - Alldos

MX 0673 001 Citric acid tank mixer Stand mounted, vertical Chemical pH 2 2.3 turnovers/min DOL 0.37 Mixtec Series 1000 Mixtec
PU 0673 002 Citric dosing pump (Duty) Diaphragm dosing pump Chemical pH 2 100 L/hr @ 10m Head DOL 0.18 Alldos DMX226-100M Grundfos - Alldos
PU 0673 003 Citric dosing pump (Standby) Diaphragm dosing pump Chemical pH 2 100 L/hr @ 10m Head DOL 0.18 Alldos DMX226-100M Grundfos - Alldos
PU 0584 001 Alum dosing pump (Duty) Diaphragm dosing pump Chemical 50 L/hr @ 10m Head DOL 0.18 Alldos DMX226-52M Grundfos - Alldos
PU 0584 002 Alum dosing pump (Standby) Diaphragm dosing pump Chemical 50 L/hr @ 10m Head DOL 0.18 Alldos DMX226-52M Grundfos - Alldos

PU 0672 001
Caustic soda dosing pump No. 
1 Diaphragm dosing pump Chemical pH 11 50 L/hr @ 10m Head DOL 0.18 Alldos DMX226-100M Grundfos - Alldos
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Tag Label Area Tag No. Process Equipment 
Description Process Equipment Type Process Fluid Type Process Equipment Duty 

Point(s) Starter
Estimated 
Motor Size 

(kW)
Preferred Make Preferred Model Supplier

PU 0672 002
Caustic soda dosing pump No. 
2 Diaphragm dosing pump Chemical pH 11 50 L/hr @ 10m Head DOL 0.18 Alldos DMX226-100M Grundfos - Alldos

Sludge Handling

TK 0461 001

Powdered polymer make up 
system (incl. 1 feeder and 2 
mixers) Automated vendor package Powdered polymer 4 kg/hr polymer

Alldos
412-2000

Grundfos - Alldos

FD 0461 001 Polymer feeder Screw feeder Powdered polymer 4 kg/hr polymer DOL 0.5 Alldos 412-2000 Grundfos - Alldos

MX 0461 002 Polymer mixer tank 1 Stand mounted, vertical
0.25% Polymer 
solution DOL 0.5 Alldos 412-2000 Grundfos - Alldos

MX 0461 003 Polymer mixer tank 2 Stand mounted, vertical
0.25% Polymer 
solution DOL 0.5 Alldos 412-2000 Grundfos - Alldos

PU 0461 004 Polymer dosing pump No. 1 Helical rotor
0.25% Polymer 
solution 0.5 L/s VSD 1.5 Mono C13AC31SMA/G Grundfos - Alldos

PU 0461 005 Polymer dosing pump No. 2 Helical rotor
0.25% Polymer 
solution 0.5 L/s VSD 1.5 Mono C13AC31SMA/G Grundfos - Alldos

MX 0461 003 Polymer static mixer
0.01% Polymer 
solution 25 mm diameter Alldos n/A Grundfos - Alldos

BL 0441 001 Sludge Tank 1 Aerator No. 1 Submerged, self aspirating jet aerator Mixed liquor, 1.4% SOR 25 kg/hr DOL 18.5 ABS AFP 2045  ME 185/4 
Venturi Jet ABS

BL 0441 002 Sludge Tank 1 Aerator No. 2 Submerged, self aspirating jet aerator Mixed liquor, 1.4% SOR 25 kg/hr DOL 18.5 ABS AFP 2045  ME 185/4 
Venturi Jet ABS

BL 0442 001 Sludge Tank 2 Aerator No. 1 Submerged, self aspirating jet aerator Mixed liquor, 1.4% SOR 25 kg/hr DOL 18.5 ABS AFP 2045  ME 185/4 
Venturi Jet ABS

BL 0442 002 Sludge Tank 2 Aerator No. 2 Submerged, self aspirating jet aerator Mixed liquor, 1.4% SOR 25 kg/hr DOL 18.5 ABS AFP 2045  ME 185/4 
Venturi Jet ABS

PU 0450 001 Sludge transfer pump (Duty) Rotary lobe pump Mixed liquor 10 L/s @ 10 m head VSD 7.5 Boerger PL200 Dynapumps

PU 0450 002 Sludge transfer pump (Standby) Rotary lobe pump Mixed liquor 10 L/s @ 10 m head VSD  7.5 Boerger PL200 Dynapumps

PU 0441 001 Existing sludge transfer spump TBA TBA TBA TBA

CE 0450 001

Dewatering Centrifuge Decanter centrifuge Mixed liquor 32.8 m3/h 

VSD 
(vendor 
supply).
    3-ph 
supply

45 Westfalia UCF466 GEA

CE 0450 002

Dewatering Centrifuge (scroll) Decanter centrifuge Dewatered Solids

VSD 
(vendor 
supply).
    3-ph 
supply

37 Westfalia UCF466 GEA

CV 0450 001 Sludge Conveyor No. 1 Shaftless screw conveyor 14% Biosolids 2.5 m3/hr DOL 1.5 Spirac OKT320 Spirac

CV 0450 002
Sludge Conveyor No. 2 
(reversing) Shaftless screw conveyor 14% Biosolids 2.5 m3/hr DOL 0.75 Spirac U320 Spirac

BN 0450 003
Sludge bin No. 1 with internal 
conveyor Enclosed "Spirotainer" type 14% Biosolids 10 m3 DOL 1.5 Spirotainer STU355 Spirac

BN 0450 004
Sludge bin No. 2 with internal 
conveyor Enclosed "Spirotainer" type 14% Biosolids 10 m3 DOL 1.5 Spirotainer STU355 Spirac

Miscellaneous
Transformer
Generator
UPS
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Scope of Works Contractor/Supplier

Supply of 
Membranes,
Modules, 
Cassettes

Name:
ABN:
Address:
Phone:
Contact:

KOCH AUSTRALIA PTY LTD
70 080 357 36g6 Street, St Kew, VIC,
3101
0413 1 98 334
Mark Forbes

Supply of Inlet 
Screening
and Grit removal 
&
dewatering 
equipment

Name:
ABN:
Address:
Phone:
Contact:

CST WASTEWATER SOLUTIONS PTY
LTD
35 001 226 160
16/20 Barcoo Street, Roseville NSW
2069
02 941 7 361 1
Pieter Groenewegen

Design , 
manufacture,
supply, 
commission In-
Tank Diffused Air
Aeration system

Name:
ABN:
Address:
Phone:
Contact:

AQUATEC-MAXCON PTY LTD
45 002 250 482
119 Toongarra Rd, Leichhardt, Qld 
07-3
07-3813 7100
Russell Foots

Supply dewatering
centrifuge 
including
control panel,
accessories and 
services

Name:
ABN:
Address:
Phone:
Contact:

GEA WESTFALIA SEPERATOR
AUSTRALIA PTY LTD
21 006 947 235
47 Northgate Drive, Thomastown
Victoria 3074
09 9463 1 920
Luke Welsh

Supply of 
Electrical
Switchboards

Name:
ABN:
Address:
Phone:
Contact:

HALMAC SERVICES (QLD) PTY LTD
40 741 712 113
30 Palmer Place Murarrie Qld 4172
07 3249 9500
John Cameron-Smith

Supply Sludge 
Transfer
and Storage 
Equipment

Name:
ABN:
Address:
Phone:
Contact:

SPIRAC Pty Ltd
69 119 874 038
11 Warburton Street, Murrumba Downs
QLD 4503
Rick Hill

Supply of Aeration
Blowers and 
Associated
Equipment

Name:
ABN:
Address:
Phone:
Contact:

PDA BLOWER COMPANY
60 050 132 959
34 Nicole Way, Dandenong South
Victoria 3173
03 9794 0855
Bob Stevenson

Supply Centrifugal
Pumps Name:

ABN:
Address:
Phone:
Contact:

WEIR SERVICES AUSTRALIA PTY
LTD
14 Mt Gravatt-Capalaba Road,
Upper Mt Gravatt, Qld 4122
Selwyn Jackson

Supply 
Compressors Name:

ABN:
Address:
Phone:
Contact:

Champion Compressors Pty Ltd
68 006 732 332
324 Frankston-Danendenong Road,
Dandenong Vic 3175
03-9703 9031
Daryl Davis
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Scope of Works Contractor/Supplier

Supply of 
Chemical
Dosing Equipment

Name:
ABN:
Address:
Phone:
Contact:

Grundfos Pumps Pty Ltd
90 007 920 765
2/68 Murdoch Circuit, Acacia Ridge Qld
4110 (PO Box 3397, Sunnybank South
LPO Qld 4109)
07-3272 1980
Tony Haegens

Supply of 
Pumping
Equipment

Name:
ABN:
Address:
Phone:
Contact:

ABS WASTEWATER TECHNOLOGY
PTY LTD
28 119 024 083
7 Forge Close, Sumner Park Qld 4074
Peter Sneddon

Supply 
Polyethylene
Tanks

Name:
ABN:
Address:
Phone:
Contact:

CLARK TANKS
92 114 587 692
PO BOX 477, Spring Hill Qld 4004
John Burton

Design, supply 
and install
acoustic louvers 
and ventilation

Name:
ABN:
Address:
Phone:
Contact:

PENINA PTY LTD t/a ACRAN
80 942 800 171
Cnr Fulcrum and Bandara Streets
Richlands. Qld 4077
07-3217 0055
Richard Devereux

Service Water 
Pumps Name:

ABN:
Address:
Phone:
Contact:

Grundfos Pumps Pty Ltd
90 007 920 765
2/68 Murdoch Circuit, Acacia Ridge Qld
4110 (PO Box 3397, Sunnybank South
LPO Qld 4109)
07-3272 1980
Tony Haegens

Supply Rotary 
Lobe
Pumps

Name:
ABN:
Address:
Phone:
Contact:

DYNAPUMPS
41 095 941 949
88 Belgravia Street, Belmont WA 6104
08-9424 2000
Charlie Iannantuoni

Supply of 
Stoplogs and
Penstocks Name:

ABN:
Address:
Phone:
Contact:

LUDOWICI AUSTRALIA PTY LTD
(Watergates SP)
88 010 340 566
18 Hansells Parade, Riverview QLD
4303
07 3816 1660
Sachin Bhosale
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Check Sheet

Visually Check Level
Listen for pump noise
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Check Sheet 
 
Visually Check Level in Wet Well 
Listen for excessive pump noise in Dry Well 
Check Autosampler has empty bottles 
Check OCU Fans are running 
Visually Check Flowmeter registers 
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Check Sheet 
 
Visually Check Level in Receival Chamber 
Visually Check Autoscreen is running 
Visually Check Conveyor runs 
Visually Check Grit paddle and Pump runs 
Visually Check CIT & pH Instruments register 
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Check Sheet 
 
Visually Check Level in Sludge Bin has spare capacity 
Visually Check Level in Polymer Mixing Tank is sufficient 
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Check Sheet 
 
Visually Check Level in Bioselector Tank is sufficient 
Visually Check Level in Membrane Feed Tank is sufficient 
Visually Check Level in Alum Tank is sufficient 
Check of LCP Blowers is active  
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Check Sheet 
 
Visually Check Level in Membrane Tanks is sufficient 
Visually Check Level in Membrane Balance Tank is sufficient 
Visually Check Level in Acid & Caustic Tank is sufficient 
Check of LCP Blowers is active  
 
 

ST02 Fairfield STP - Tenix - 0600 Final Clarification - OM Manual

Q-Pulse Id TMS1430 Active 08/10/2015 Page 2336 of 2338



 
C:\BJC\TMS\Tenix\Fairfield\NEW\Check Sheets\Fairfield WRP Biotreat  0700 Check Sheet Disinfection.doc Page  1 

 
Check Sheet 
 
Visually Check Level in Hypo Tank 
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Check Sheet 
 
Visually Check Air Receiver Tank Pressure at gauge 
Check LCP of Compressor is active 
Visually Check Service Water Reservoir Pressure at gauge 
Check LCP of Service Water is active 
 
Check PLC Panel is powered 
Check Controls Server is functioning 
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