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AUTOMATED MERCURY SOURCE SAMPLER

Introduction

The purpose of this manual is to provide a basic understanding of the Apex Instruments
automated sampling console available for EPA Method 30B Mercury Sampling. The
MercSampler Model XC-30B console is applicable for Mercury Emissions Sampling
Using lodinated Charcoal Traps. For additional information on the applicable Appendix
K and Method 30B, please visit http://www.epa.gov/air/mercuryrule/. Individual states
may have additional requirements for Mercury emissions monitoring and reporting,
please contact your state government for further information.

MercSampler Console Description

The MercSampler Console is the operator’s control station that controls and captures data
necessary for paired sorbent tube sampling according to EPA Method 30B. The basic
principle of the console is to sample stack gas flow at a constant rate and determine the
standardized volume extracted through each sorbent trap. To capture the samples, a pair
of diaphragm vacuum pumps works in concert with proportional valves and mass flow
sensors. Optical encoders are mounted inside the gas meters to provide digital
feedback for the volume sampled. From additional temperature and pressure
measurements the sample volume at standard conditions (USEPA 20°C and 760mmHg) is
calculated. Figure 1-1 illustrates the Apex Instruments Model XC-30B.

Figure 1-1. Model XC-30B MercSampler Console

Shown with SC-30B sample conditioner, Heated Sample Return Line and Probe.
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AUTOMATED MERCURY SOURCE SAMPLER

Table 1-2. Features and Specifications of Apex Instruments

Model XC-30B MercSampler Console

Features

XC-30BEPC MercSampler Console

Gas Meter

Positive displacement diaphragm meter, 45 Lpm
maximum and 0.17 Lpm starting flow rate,
0.7L/revolution

Meter Display

Direct-read index or electronic totalizer with 9999.9999
cubic meter capacity, 0.2 Liter resolution (direct read) or
0.001 Liter (totalizer.) Optical encoder with quadrature
pulse output to CPU increases volumetric resolution to 1
cubic centimeter or 0.001 Liters.

Dual Sample Pumps

Internal ~ KNF miniature diaphragm pump.
Brushless DC (BLDC) Motor rated at 12VDC.
>20inHg Maximum Vacuum. ~4Lpm maximum
unrestricted flow.

Dual Proportional Valves

Parker Hannifin Voltage Sensitive Orifice (VSO)
Series. 47ohm, 12VDC

Dual Mass Flow Sensors

SMC. Airflow Sensor, Signal Conditioning: Amplified
Flow/Pressure Range: + 6000 sccm (6.0 SLPM) Linear
Range 1LPM Port Style: Manifold (mass flow controller)

Barometric Sensor

AllSensors 600-1000mBar, 5VDC Supply

Dual Vacuum Sensor

Vacuum 0-30”Hg, 125mA

Umbilical Connections

Electrical: 4-pin locking Amphenol connectors

Sample Line: "4 Stainless Steel Quick-Connect or
Swagelok fittings

Dimensions 23inx21inx 12in (W x Hx D)

Power Requirements 120VAC/60Hz standard 2 or more 15A circuits
depending upon configuration (230VAC/50Hz optional)

Weight 351bs (16 kg)

The MercSampler Console is comprised of plumbing and electrical (including thermocouple and
electronic circuits) subsystems that work together to give appropriate control and feedback.

Apex Instruments, Inc. | Phone: 919.557.7300 | Fax: 919.557.7110 | Web: www.apexinst.com | e-mail: info@apexinst.com
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AUTOMATED MERCURY SOURCE SAMPLER

Plumbing Subsystem

Figure 1-4. Plumbing Flow Diagram of XC-30B MercSampler Console.
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Electrical Subsystem
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Figure 1-5. Electrical Diagram of XC-30BC MercSampler Console.
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AUTOMATED MERCURY SOURCE SAMPLER

Console Connection Diagrams
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Figure 1-5a. Connection Diagram for XC-30B in Portable Enclosure

Configuration for 220 VAC / 50 Hz operation is an available option.

switches: MAIN and PROBE.

Schematic for the Source Sampler Console is presented in Figure 1-3.

(DAC) board and Thermocouple (TC-MUX) board, are utilized.

The Source Sampler Console is factory-configured for 115 VAC / 60 Hz electrical power.
The AC electrical subsystem provides switch power to each circuit, controlled by two

All circuits are protected by a MAIN 15 Amp (10 Amp 220V) circuit breaker. Additionally,
the probe is protected by a 10 Amp breaker. These circuit breakers detect and interrupt
overload and short circuit conditions, providing an important safety factor.
breaker opens, or “trips,” indicating interruption of the circuit, investigate and repair the
electrical fault, and then reset the breaker by pressing the circuit breaker switch. The Electrical

If the circuit

Two custom-designed and manufactured circuit boards, a Data Acquisition and Control

Apex Instruments, Inc. | Phone: 919.557.7300 | Fax: 919.557.7110 | Web: www.apexinst.com | e-mail: info@apexinst.com
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AUTOMATED MERCURY SOURCE SAMPLER

XC-30B Front Panel Connections

LED Indicators

Main Power

A
P

Sample A Exhaust Sample B Exhaust

Thermocouple Inputs

e ————— —

/
:\<
N

AC Power Input
Sample Inlets
Remote Pause Input

Heater Power Qutput
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AUTOMATED MERCURY SOURCE SAMPLER

XC-30B Internal Components

Heater Relays Power Supply

Sample Pumps

Dry Gas Meter Dry Gas Meter

Sample Manifolds
DAC Board

TC/MUX Board Baro Sensor

Apex Instruments, Inc. | Phone: 919.557.7300 | Fax: 919.557.7110 | Web: www.apexinst.com | e-mail: info@apexinst.com
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AUTOMATED MERCURY SOURCE SAMPLER

2.0 MercSampler Software

The MercSampler includes firmware preloaded on its DAC and TC/MUX boards. Also included is
Windows-based interface software. Apex Instruments recommends the purchase of a laptop or
desktop computer directly through Apex to ensure computer compatibility and proper loading of
software. However, if you prefer to use or purchase your own computer please ensure your computer
has, as a minimum, the following specifications.

Item Description Capacity

CPU Processor Speed 1GHz+

RAM Random Access Memory | >512MB

HDD Hard Drive Capacity ~12MB for Software. Data file storage varies.
o/S Operating System Windows XP SP2 or Vista

2.1 Installing Software

MercSampler software will be provided upon purchase of the console. Should firmware and/or
software require to be upgraded or reloaded, it may be found on www.apexinst.com. hover over
the Links tab, select the Downloads button, click on the link: http://www.apexinst.com/
downloads/public/, select the Apex Software text and select the STM-12B XC-6000 XC-30B
XXXXXX-XXXX.Zip. Select "Open" and the file folder will begin downloading.

To load MercSampler software on your laptop or desktop computer, follow these steps:

1. Open the file folder
2. The "Apex" directory should be d played along with installation instructions.
3. Right click on the Apex folder and click select Cop .

4. Double Click on the Windows C: drive.

5. Click on Edit and then click on Paste. If promptedt overwrite files click Yes to All. This
should put the Apex folder in the root of the C: drive.

6. Open the Apex file and Right click on the XC6000_xxxxxx application file where xxxxx is the
SW version (it will have a red icon to the left of the name).

7. Right click on the file name. eate an icon/shortcut and place on the desktop or taskbar.

8. To run the application Double Click on the XC-6000 icon ont e desktop/taskbar. Create or
edit existing profiles prior to use.

Apex Instruments, Inc. | Phone: 919.557.7300 | Fax: 919.557.7110 | Web: www.apexinst.com | e-mail: info@apexinst.com
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AUTOMATED MERCURY SOURCE SAMPLER

Driver Installation

The Apex XC-30B includes a USB connection functionality, which is implemented using a virtual
serial port on the connected PC. To install drivers for this serial port, please perform the following
steps:

Power down the XC-30B MercSampler if it is not already powered off by switching the main Power
switch to the “oft” position.

Connect the XC-30B to the PC using the included USB cable.

er Found New Hardware
FT232R USE UART

Windows will discover the XC-30B. The Windows “Found New Hardware Wizard” will appear
onscreen.

Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard

Thiz wizard helps vou install software for;

FT232R USE LART

G If your hardware came with an installation CD
g2 or floppy disk. insert it now.

what da pou want the wizard to da?

(O Install the software automatically [Fecommended)

(®install fram a hist or specitic location [Advanced]

Click. Mext to continue.

[ Mest » l[ Cancel ]

Please select “Install from a list or specific location (Advanced.)

Apex Instruments, Inc. | Phone: 919.557.7300 | Fax: 919.557.7110 | Web: www.apexinst.com | e-mail: info@apexinst.com
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AUTOMATED MERCURY SOURCE SAMPLER

Found New Hardware Wizard
Please choose your search and installation options. .

(%) Search for the best driver in these locations.

Use the check boxes below to limit or expand the default search, which includes local
pathz and removable media. The best driver found will be installed.

[1 Search removable media (floppy, CO-ROM...)

Include this location in the search;

fE:\F‘rogram Files\ApexiDiivers v

() Don't search. | will choose the driver to install,

Choose this option to select the device driver from a list. “Windows does nat guarantes that
the driver you choose will be the best match for your hardware.

[ < Back ][ Mext » ][ Cancel ]

Use the “Browse” button to find the folder where the XC-30B application is installed (usually C:\
Apex) and then navigate to the “FT232 UART Driver” subfolder. (C:\ Apex\FT232 UART Driver)
lick “Next.”

Found New Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard haz finizhed instaling the software for:

% USE Serial Converter

Click. Finish to cloze the wizard.

The drivers for the serial converter (UART) will be installed. Press “Finish.”

i) Found New Hardware

USE Serial Port

Windows will then discover the virtual serial port. The installation for the serial port drivers is the
same as for the serial converter. The “Found New Hardware Wizard” will start:

Apex Instruments, Inc. | Phone: 919.557.7300 | Fax: 919.557.7110 | Web: www.apexinst.com | e-mail: info@apexinst.com
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AUTOMATED MERCURY SOURCE SAMPLER

Found Mew Hardware Wizard
Welcome to the Found New
Hardware Wizard

This wizard helps you install software for:

LISE Serial Port

I'\.') If your hardware came with an installation CD

ol

“E2 or Floppy disk. insert it now.

‘what do you want the wizard to do’?

() Install the software automatically [Recommended)

(&) nstall from a list or speciic location [Advanced)

Click Mest to continue.,

I Mext > l[ Cancel ]

Select “Install from a list or specific location (Advanced,)” and press ‘“Next.”

Found New Hardware Wizard

Pleasze choose your search and installation options.

(%5 earch for the best diver in these locations,

Use the check boxes below to limit or expand the default zearch, which includes local
paths and removable media. The best driver found will be installed.

[[1 5earch removable media [floppy. CO-ROM...]

Include this lacation in the search:
| C:4Frogram FilestapesiDrivers “

() Dion't zearch. | will chooze the driver to install

Chooze this option to select the device diiver from a list. “windows does nat guarantee that
the driver you choose will be the best match for pour hardware,

[ < Back ” Hest > l[ Cancel ]

Select the driver location (same as for the serial converter installed previously) and press “Next.”

Found Mew Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard has finished instaling the software for:

5 USBE Serial Port
i

Click Finizh to cloge the wizard,

Apex Instruments, Inc. | Phone: 919.557.7300 | Fax: 919.557.7110 | Web: www.apexinst.com | e-mail: info@apexinst.com
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The wizard will complete. Press “Finish.”

Open the System Properties control panel (either open Control Panel > System or right click on My
Computer and select “Properties.”

System Properties @El

Syztem Restore Autornatic Updates || Remate

General CUmpulélNama . Hardwaral Advanced

Add Hardware Wizard
| “fg The Add Hardware Wizard helpz you install hardware

Add Hardware ‘Wizard

Device Manager

The Device Manager listz all the hardware devices installed
oh your computer. Use the Device Manager to change the
properties of any device.

[ Crriver Signing ] [ Device Manager

Hardware Profiles

e Hardware profiles provide a way for you to set up and store
different hardware configurations.

Hardware Profiles

Click the “Hardware” tab, and then click “Device Manager.”

5 Device Manager

File  Action  View Help
e =5a

+1-i2 Floppy disk controlers ~
- Floppy disk drives
+-i= IDE ATAJATAPI controllers
+ Zz Keyboards
#1-17) Mice and other pointing devices
+ e Modems
@ Monitars
+|- EE Network adapters
= Y Ports [COM&LPT)
,;\yi Communications Pork (COM1)
& Communications Port (COM2)

@, Sound,

&
#]- i Swskem devices
£ Universal Serial Bus controllers

When the Device Manager opens, open up the “Ports (COM & LPT)” item and make sure that a
“USB Serial Port” is installed. Please make a note of the COM number (in this case, it is COM4, but
your installation may vary.)

Driver installation should only need to be performed once the first time the PC is connected to the
XC-30B

Apex Instruments, Inc. | Phone: 919.557.7300 | Fax: 919.557.7110 | Web: www.apexinst.com | e-mail: info@apexinst.com
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Software Operation
To start the MercSampler software on your laptop or desktop computer follow these steps: Double
click the “XC-6000" icon on your desktop. The following screen should appear. Please take a

moment to note the version number of the software, which is printed on-screen in the center-right of
the menu, near the top of the smokestack.

Mercury_Sampler

Version #

Mercury Sampler

. Config / Utilities
- B

Figure 1-6. Initial Main Screen

If you have already setup the communication method single click the “Connect” button and skip the
following section and go to the Test Profile section, otherwise follow the instructions that follow to
setup the communication between the console and the computer.

Apex Instruments, Inc. | Phone: 919.557.7300 | Fax: 919.557.7110 | Web: www.apexinst.com | e-mail: info@apexinst.com
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AUTOMATED MERCURY SOURCE SAMPLER

Software Communication

The MercSampler software communicates via USB. To connect single click the “Config/Utilities”

button.

The following screen should appear. The application will scan for the XC-30B and list the com port it

is attached to.

XC-30B: Config/Utilities

Stats
Set Clock

Console
Audit

XC-30B
Made

Check Data
File

Enable Profile Mame Auta Mumbering

Scan USB for Console(s)

Units and
Formats

O Metric
& Hybrid

[] 24Hr Clock
[] dd-mm-yy

Protected
password

Monitor Screen

Calibrations

Currently not connected to
console

Trap Probe
Heaters

Figure 1-7. Config & Utilities Screen

To connect via USB follow these steps:

1. Single click the “Scan USB for console(s)”.

2. The application should automatically fond and select the correct COM port. If multiple COM
ports are located select an available COM Port — make sure that this COM number is the same
as the COM number for the USB Serial Port installed previously.

Single Click “Return” and the Main Screen will appear.
4. Single click the “Connect” button. The screen should indicate the console ID, communication
method and console date/time.

e

When connected the main screen identifies the console and the communication method as shown
below:

[ Profils ]| TestSew |
:

Edit Pr

‘Firin ile
[cte | epononn |
2mog m £l k 2

Figure 1-8. Main Screen Communication Connected

Apex Instruments, Inc. | Phone: 919.557.7300 | Fax: 919.557.7110 | Web: www.apexinst.com | e-mail: info@apexinst.com
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AUTOMATED MERCURY SOURCE SAMPLER

The following summarizes the steps involved in configuring and running a complete test with the
MercSampler console.

Main Screen
Profile Options
Load from Flash Memory
Load from File
Load New/Default
Edit Current Profile

Step 1

Load/Edit Profile

Profile includes:

Test Duration,

Constant vs Proportional
Flow Control

Target Flow Rate

Test Site Info

Alarm Configuration

Step 2

Pre-Test Leak Check
Max Vacuum and
Optional Variable Levels
of 5" Hg and 10" Hg
Troubleshoot/repair leaks
Timeout Period

Accept stores value

Step 3

Set Probe

Insert Probe

Confirm Location and

Delta P Measurement

Check Temperature
Values and Settpoints

Etc.
Save Profile
Step 4 Step 5 Step 6 Step 7
Start Test Real-time Data End Test Post-Test Leak Check

Program Prompts the User
to Enter Trap ID’s and
DGM Mechanical Index

View Real-time Data and
Check for Iregularities. Any
Alarm Annuciations?

Enter Final Reading of DGM
Index. Remove Probe from
Stack. Prepare for Leak

Automatically Leak Checks
to Max Vacuum Logged
During Sampling.

Readings. Check. Optional Higher Vacuum

Levels If Selected.

Step 8

Export File

Download Selected Data
File(s) to Selected Location,
such as Jump Drive,

Hard Drive, Network, etc.

Import into Spreadsheet/
Database Application.

Figure 1-9. Software Flow Summary

Apex Instruments, Inc. | Phone: 919.557.7300 | Fax: 919.557.7110 | Web: www.apexinst.com | e-mail: info@apexinst.com
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Test Profile

The Test Profile is how we configure the console for running a test. The profile contains all
information about the specific job or test being performed, including sample location, job name, flow
rate, and test duration. Once a profile has been created, it is stored in the XC-30B internal memory
and may be retrieved for later use. Click the “From Memory” button on the Main screen to load a
previously used profile from the console memory. In most cases, a new profile should be created for
each sampling location or job. This helps to prevent confusion or errors in configuration when using
the same console to sample from different sites.

Select Profile To Load From Internal Memory

Load Existing Tests (profile names) Completed  Delete
|I] Const 600 - 10min.pra 1211/06-09:16 x|
_2 | 500 Constant 3 Hrpra 01A807-1159 x|
_3 | 4HR Test 1Min Datapro 12015/06-14:41
_4 | 10Min500cepro 02507 -1701 x|
_5 | 15Hr Testpro 01716/07-0851 x|
_6 | 2Hr1Minpra 01/20/07-19:44 x|
_7 | 2HrRTC Update pro nazo7-1311 x|
_8 | 2HR IMinTestpro 01A807-1326 x|
_9 | 41DayHest TestBetad pro 02/05/07 -1355 Mﬂ
_10 | 15Hr NewPump pro -- |
_11 ] Const600-10min.pro 12/29/06-11:16 x|
_12 ] Console3-24hrpro 010907 - 08:41 |
_13 ] Const600-10minpra 01/04/07-14:43 x|
_14 ] 500 Canstant 3 Hrpro 00407-1509 x|
15| PraTestRunl.pro 01/29/07-1516 x|
_16 | PraTestRunl pro 01/29/07-1729 x|
_17 | ConTest5hi01-30-07.pro -- |
T8 =
Ll |

20 x|

i <<Proviows| 1 of 6 Newt>> |  MainMenu | 0,

Figure 1-10. Load Profile from Internal Memory Screen

To create a new profile, click the “New Profile” button on the Main screen. The General Information
screen will be shown as below. The information on this screen will be appended to the exported data
at the conclusion of the test run. The General Information screen is optional but Apex Instruments
recommends that all of this information be entered before sampling. Once this data has been added,
press the “Next” button to continue.

XC-308: Profile
P

Mercury Sampler
XC-6000 Series ;
General

Cliant Tasting Company
Marme
Address 1
Address 2
City, ST, Zip
Tasting Personnel

Manager

Opearator

Assistant

Supervisor { QA

Current Profile: Acev Deme 7200const S0min o

Short Cuts

| Marm Actions
| Tast Satup Scraan [ mw | [ e teru | Mewt - |

Figure 1-11. General Test Information Screen
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XC-308: Profile

Mercury Sampler
XC-6000 Series

Stack Information

Sample Location

Stack Geometry & Circilar Ports Available
O Rectangla/Sauara Pan Used

Fuel Sourcel Type

Fuel F-Factor {runan)

Velocity Traverse

Stack Far Wall Distance {rrrn) Distance Lpstream (B) {rnn )

Slack Near Wall {nmrn)  Distance Downstream (A) innr iy

Traverse O Parficulate
® Velocity

Current Profile: Apev Lo 1200const Fimi oro
v | [Man menu | [« Prev Nust > |
Figure 1-12. Stack Information Screen

The Stack Information screen will be shown next. The fields on this screen are also optional, but are
useful for maintaining thorough job records. If a stack traverse is required while performing Method
30B, it may be helpful to enter the traverse information and stack geometry on this screen. Press
“Next” to continue.

XC-308: Test Equipment

Mercury Sampler
XC-6000 Series

Test Equipment

xCaoo

Pitot 1D

Prlot Coelhcent

Probe ID
Cartridge A D 1a
Cartridge B I 2b

[ | Use the Ironl-panel dry gas readings as backup.

(Requires entering the Dry Gas Meter reading at the
beqginning and at the end of the tesi)

Currnnt Profile: Apax Dame 1200const 30min pro

Heb | Main Merw | [ < Prev | EECETEIN| Mex > |

Figure 1-13. Test Equipment Information Screen

The Test Equipment information screen will be shown next. This information is also optional. The
Cartridge ID’s may be entered here but the user may enter them during the Pre-Test sequence.

The XC-30B does not contain a pitot transducer, so leave the Pitot ID blank and the Pitot Coefficient
should always be left at 0.84. The console does not have Front Panel Dry Gas Meter displays. The
option to use the front-panel dry gas readings as backup should be left unchecked.

Press the “Next” button to continue.
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XC-308; hlarms

Mercury Sampler ..
XC-6000 Series " ENTS

Alarm Actions Auto
Delay Hesel
fEec)  (Sec)  Action

High Vacuum Level B (nn inchies) n ]

Thermocouples *F |

Walid Range
Trap and Probe +F|100 20 mn
Chiller +/-|4 20 10 |Adart v
Alarm Delay During Startup or Resume B |(nnnn - mininum 50 Sec.)
Current Prohibe: Agay Dema [ 200canst 3dmen oo

ek [ Main Menu | [ < Prev || Next > |
Figure 1-14. Alarm Actions Screen

Alarm Actions

The Alarm Actions screen is used to set Alarm points and actions.

Each alarm condition has several parameters that may be set. For each sensor input on the Alarm
Actions screen, a valid range or upper limit may be set, depending on the sensor type. Additionally,
most alarms feature an auto-reset function, which serves to return the XC-30B to a non-alarm state in
the case of a non-critical alarm condition. For most testing conditions, the alarms may be left at their
default values. If a Stirling Cooler (SGC-4000) is not in use, set the Chiller alarm to “Disable.”

DELAY (sec.) Length of time alarm condition must continue before alarm action is
performed. For an instant alert, set to zero (0.)
AUTO-RESET (sec.) Length of time elapsed before alarm condition resets. When alarm
condition resets, Alarm Piezo output and dry contact will deactivate.
ALARM ACTION: Action performed by XC-30B upon reaching an alarm condition. See

table below. Only the Chiller Alarm may be disabled.
ALARM DELAY (Startup / Resume)

When a test run is started or resumed from a pause condition, the
alarms will be disabled for a minimum of 60 seconds, in order to
prevent false alarm conditions when establishing the flow baseline.
This delay may be extended at the user’s discretion.

ACTION Description of Action
ALERT Displays an Alarm Condition on the Monitor Screen

May be Auto-Reset or reset manually by operator

DISABLE No action

Press “Next” to continue.
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Test Setup

This is where the user selects the test target flow rates, Trap and Probe Temperature setpoints, Chiller
Alarm setpoint (if using the optional SGC-4000) and the Moisture value.

XC-308: Test Setup

Mercury Sampler (3 5
XC-6000 Series  ests: INSTRUMENTS

Trap and Probe Heaters Temperature F° B0 |(100-322) Chiller Temperature F° [34 | (nn)

Stack Moisture

® Use Constant -> (mﬂlflgn‘gnR;;}_% !_12['".‘ @ Use Constant Value E__ -I% {nn.nn)

Current Profile: Apex Jemo 1200const 30min pro -

[Maln benu ] |< Prev l[ Next = ] 1
Figure 1-15. Test Setup Screen

Test Parameters:

Trap and Probe Heaters Temperature: Setpoint for the console-controlled heaters in the sample
probe. This should be set high enough to keep any water vapor or other moisture
entrained in the stack gas without condensing. In a “wet” stack (more than 10%
moisture,) trap and probe heaters should be set to well above stack temperature.

Chiller Temperature: This parameter does not control the sample conditioner, but it does provide a
reference temperature used in setting the alarm values. Typically 35° F.

Flow and Moisture:

The XC-30B is designed to operate at a constant sample flow rate. Enter the sample flow rate in cubic
centimeters per minute (ccm.) The value entered into the Moisture will be recorded in the exported
data. Moisture data is used during data analysis in order to determine dry basis and affects mercury
output. Moisture data may be set to a constant value based on fuel type, depending on the local
regulations. Please consult your regulatory body to determine requirements for moisture reporting.
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Sampling Options:

The XC-30B Sampling Options allow for the setting for the duration of the sample test. Enter the
amount of time for the test to run. The test can always be ended early or extended during the test run.

The Averaging period determines how often a Data Record is recorded.

The Sampling Options also allow for setting automatic pauses to allow for the relocation of a probe.

 Auto_Pause

Sampling Ophons

Test Duration: Days 0 (0-33) Hour 0 (0-23) Min. 30 (0-52) |Averaging Perniod | [I-I}Dm.n!|

] Enable Auto-Pause {This option enables Auto-Pausing ot each poini/port. or

Intarmittent-Sampling. 1 also displays o count down limer.)

] [s5e0] « [ - [esosw]

Main Monw | | < Prov |[EXEEN| Sove

Figure 1-16. Test Setup Screen

2 Auto_Pause

Sampling Options

Test Duration: Days 0 (088 Howr 0 (0-23) Min 30 (0-53) |Averaging Period 1 .;!-nnn:.ru]

=] Enable Auto-Fause {This option enables Auto-Pagsing at each paintfport, o

Intarmittont-Sampling. It also displays a count down timor )
Sample Time Per Point : :
20 | [1-9989 mindes] Autqmallcally Pause test b_efom
moving lo a new Porl location,
Time to nofify you before the end of

© Automaticalty Pause test after
sample point: o [0-89 saconds”]

sSample point.

"Use '0' to dizable gach 5a o pint
Number of

Number Traverse Traverce Sample Traverse Test

of Ports  Points Points Time Per  Points  Duration

Used  (per Port) Usad Point Used {minutes)

Usoe Now
e vx@ v e [a] [« [2] - Ceeo) [T
E v Duration
0d Bh O A
Run Time Belween Aulo Pause: 20m

wsin Manws | [ < Prov | XN Sove

Figure 1-17. Auto Pause

Auto Pause

By selecting the Enable Auto Pause box parameters maybe entered to automatically pause the console

at predetermined intervals. This may be helpful when performing a traverse, as the console may be
paused at each traverse point or when performing port changes.

Apex Instruments, Inc. | Phone: 919.557.7300 | Fax: 919.557.7110 | Web: www.apexinst.com | e-mail: info@apexinst.com

23



AUTOMATED MERCURY SOURCE SAMPLER

The information entered will also be used to calculate the total duration of the test.
If a value is entered the console will display a countdown until the next pause time.

After all parameters have been entered click “Save” to save this profile to a location on your hard
drive. Please note that selecting “Save” does not write any information to the memory of the XC-30B.
The XC-30B profile is not updated until all pre-test preparations are complete. Click “Main Menu” to
start the testing protocol.

bavens 21|
Save jn: | 23 RCEOOD-EPC Data Storage j & o
Mame | Size | Type | Date Modified ~ | -
samplel.pro QKB PROFile 1/22/2007 7,17 PM
sample.pra QKB PROFile 1/22/2007 5:43 FM
10min-500cc, pro 9KB PROFile 1/20/2007 6:35 PM
ﬁSDU Zonskant 3 Hr.pro 9KEB PROFile 1/17/2007 2:00 PM
|l 2 Hr RTC Update.pra S— 3 AM
|=1] 1+ tmin Pitat pro Date Modified: 1/17/2007 2:00 pM [L P
E\]Console}Z‘?hr.pro Size: §.89 KB P
é]Z‘tHr Heat Ramp.pro ~ GFE PROFle [j3/z007 10:00 AM
é]Z.SHr Lrinpaint. pra QKB PROFile 1/2)2007 2:03 PM
@4 DayHeat Test Betas.pra QKB PROFile 12/22{2006 10:19 AM
ﬁ 15Hr NewPump.pro QKB PROFile 12/21/2006 9:12 AM
ﬂZZHR Heat test.pro QKB PROFile 12202006 4:57 PM L
ﬁl 15 Hr ‘Wireless 1min.pro QKB PROFile 12/19/2006 5:25 PM
ﬂZHR 1MinTest. pro QKB PROFile 12/18/2006 3:21 PM
@ 1Hr Test.pra 9KE PROFile 12{18/2006 1135 PM [

File name: |1 Omin-500cc. pro j Save I
Save as lype: IF’mfiIes [*.pro] j Cancel |

Z

Figure 1-18. Save Profile Screen

Pre-Test Leak Check

Once back at the “Main” screen single click the “Pre-Test Leak Check” button. The following screen
will appear. Ensure the sorbent test tubes are inserted in the probe trap receptacles. Plug the ends of
the sorbent tubes with clean stoppers. Click the two “Start Test” buttons to individually leak check
Side A and B. This is a required leak check done at maximum vacuum. The leak check vacuum level
and flow rate are stored with each test run. The test can be bypassed by checking the “Bypass” button
and then selecting “Next>>>". However, this bypass will be logged and stored with the data.

XC-30B: Leak Test

Pre-Leak Test
* Make sure that all the sample lines are connected before continuing.
Initial Flow Rate set at: 1200 ccm
Current Current
Sample A vae.  Fow || gample B vag,  Flow
in-Hg  (ccm) inrHg  (cem)
2000 2000
-2 -2
Testing 18 1600 Testing 18 1800
16 16
14 el
1200 1200
- Testing Flow_Fate %‘g - Testing Flow_Rate %‘g
5 BO00 g BOD
Flow (B0 sec avy. ) 10 cem g 400 Flow (B0 sec avg ) 7 ccm g 40
hax. Allowed: 48 com _ 2 Meee Allowed 48 cem o2
DGM: 0.011L g DGM: 0,007 L R
Minimal Time Remained: 51 Sec [225] 0 Minimal Time Remained. 52 Sec 0
Stop Test Stop Test
e
NOTE: Pre-leak test is 'PASSED when the B0-seconds-average-flow-rate falls below the maximum allowed leak rate.

Figure 1-19. Pre-Leak Test Screen Running
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XC-308B: Leak Test

Pre-Leak Test
* Make sure that all the sample lines are connected before continuing.
Initial Flow Rate set at: 1200 ccm
Current Current
Sample A X330 N B =Y PASSED vac  Flow
in-Hg  [eem) in-Hy  (cem)
2000 2000
L>-20 =>-20
Passed 18 1800 Passed 19 1600
16 15
=>> Sample A passed The }; 1200 #=* Sample B passed The }; 1200
Leak Test :
1g 00 Leak Test 1g s
Flow (60 sec avg. ) 2 cem E 400 Flow (B0 sec awvg.) 0 ccm i 400
Max. Allowect: 48 com 2 Max, Allowed: 48 ccm 2
DGM: 0.013L y DGM: 0.007 L 0
223 o inimal Time Remained: 230 o
Bypass | Help ‘ [ Cancel ] [ Next >>>
MOTE: Fre-leak test is 'PASSED' when the B0-seconds-average-llow-rate falls below the maximurm allowed leak rate

Figure 1-20. Passed Pre-Leak Test Screen

Once the test has passed click the “Next” button. The system prompts you to remove the caps. Click
OK to continue. The system will automatically switch these off the pumps.

x

The pumps are still running, please remove both caps
at the end of the traps, onty then press OK to contiue,

concel_|

Figure 1-21. Pre-Leak Test Pump off Prompt

Set Probe

The next screen to appear prompts the user to insert the probe when the temperatures are at/near set
point. If the temperatures are approaching the setpoint you can select bypass. You will have an
opportunity to verify the temperatures have reached the setpoint prior to starting the test. If you are not
using SGC-4000 conditioner bypass the chiller temperature.

Set Probe

Note: Do not insert Probe until Trap and Chiller
temperatures are ready.

Current Set
Temp. Temp. Status

Trap 1.1 F 250 F  Ready
Probe 72.1F 250F Ready

Chiller 721F 34F Ready

Cancel Accept

Figure 1-22. Set Probe Screen
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Select Memory

The following prompts the user to select a storage location on the flash memory drive inside the box.
Single click the number in the left column that corresponds to the data slot to be used. The user can
select one of up to 99 slots. Click the “<<Previous” or “Next>>" buttons to scroll through the list. The
system will prompt to confirm the case of overwriting data.

Select Memory Slot To Store The Test

Salect Existing Tests (profile namez) Completed  Delete
[_1] const800-10min pro 12711/06-09.16 x|
_2 | 500 Canstant 3 Hrpre a118/07-1159 x|
_2 | 4HR Test 1Min Datapra 12015/06-14:41 ]
_4 | 10Min500cepro 020507 -1701 x|
_5 | 15HrTestpro 01/16/07-0851 ]
_6 | 2Hr1Minpro 0120/07-19:44 |
_7 | 2HrRTC Update pro naz7-1311 x|
_8 | 2HR IMinTestpro 0IA8M07-1326 |
_9 | 41DayHest TestBetad pro 02/05/07 - 1355 JJ
_10 | 15Hr NewPump pro -- |
_11] Const600-10min.pro 12/29/06-11:16 x|
_12] Console3-24hrpro 01/09/07-08:41 |
_14 | Const600-10min pro 01/04/07-14:43 ]
_14 | 500 Constam 3 Hrpro 04/07-15090 x|
_15 | PraTestRunl.pro 01/29/07-1516 |
_16 | ProTestRunl.pro 01/29/07-17:29 x|
_17 | ConTest5hi01-30-07.pro -- |
s |
19 |
e =
i <<Provious| 1065 Mewt>s | Mainken | a0

Figure 1-23. Memory Slot Selection for Data Storage Screen

Trap ID’s

Verify the Trap ID’s are correct. The Profile Name may also be changed at this time. Press the Accept
and Upload button to upload the test profile to the XC-30B

2 IDs and Volumes FEX
. Mercury Sampler
- - XC-6000D
Please verify the Trap IDs
Canidgs B

Profile Name |Apex Demo 1200const. 30min [001]

Heb | [ Accept and Upload Test

Figure 1-24. Trap ID Screen
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Test Start

After clicking “Accept” the following screen appears. The system is ready to start the test. Verify
temperatures are correct

Stat: XC-30B

Sample  Run XC-30B
., ApexInstruments, Inc. Siats.
Current  Avg Avg  Unit e
MassFlow A 2 -?- -?- CCM . Time Started 7
MassFlow B 0] -7-| 7| CCM Juaiiin e,
Taget 1200 [ << Accept J[1200| - Elapsed 0d Oh Om 00s
Tian e I Actual 0d Oh 30m 01s
Probe 711 2| 2| cF jARET et Max vac A 031 Inch
Taget 250  Max 350 M 150 50 | MaxVac. B 0.31 Inch
Chiller 7.8 2| 2| °F Db G
Tager 34  Max 38 Mn 30 BEM vol.B 0-000 L
Aux 70.5 ES e oF Data Poirnts Colledgd 44
DGM-A 821 s Y oF Avg. Period Remaining (sec.) 4]
DGM-B 78.4 -7 -7 °F
Stack 726 - o F
Internal 85.6 =P P *F 00h 30m 00s
Vac. A 0.06 -2- -?- Inch Tirme Femaining
Vac. B 0.00 =2 -?- Inch
Baro. 2960 -2~ -> Inch [ R | [ FndTest |
Friday - May 28, 2010  02:40:23 PM Auto Pause: -
Memory Slot # 60 Alarm Delay: 60
Profile Name: Apex Demo 1200const. 30min [001].pro o

Figure 1-25. Test Ready to Run Screen

To start, click “Run” and the system should indicate Mass Flow in the top left of the screen and
volume should be incrementing on the Dry Gas Meter (DGM) in the center right of the screen. The
time to Auto Pause will also be displayed in the lower right corner of the screen

Stat: XC-30B

Sample  Run XC-30B o
Current AVQ’. AI@' Unit Apex Instruments, Inc. 21als.
i Wer 0320-116
MassFlow A 1204 1143 1143 CCM ot f:_; Time Started May 28, 2010
MassFlow B 1200 1191 1191 ccM | —__ C#¥S07owTT 2:54:43 PM
Target 1200 [ << Accept ]1200]  Elapsed 0d Oh Tm 095

Trap 705 70.0 70.0 -F Actual 0d Oh 1m 10s
Probe 711 711 7 °F | e Max vac A 0.25 Inch

Target 250  Max 350 My 150 [ << Accept |250 | MaxVac B 010 Inch
Chiller 716 716 716 °F DM ol o Ll L

Target 34 Max 38 Mp 30 B <ok vioER: Lo £

o Data Points Collected 4
gléXM_A ;:é ;?2 ;?g ,:z Avg. Period Remaining (sec.) 50
DGM-B 784 719 719 °F
Stack 126 126 126 °F
Internal 86.1 856 856 °F b ag g
Vac. A 0.24) 0.24 024 Inch Time Fiemaining
vac. B 006 007 007 Inch
Baro. 2959 2959 2959 Inch [ Pause | [ EndText |
Friday - May 28, 2010  02:55:52 PM Auto Pause: 7130
Memory Slot #: 60
Close

Profile Name: Apex Demo 1200const. 30min [001].pro

Figure 1-24. Test Running Screen
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Pause Test

To pause the test, single click the “Pause” button in the lower right of the screen. The button will
change to a "Resume" button once the test has been paused. Click on the "Resume" button to resume

the test.

Click the ? beside the Resume button and the reason for the pause will be displayed.

Stat: XC-30B

Current

MassFlow A 2
MassFlow B 0
Target 1200

Trap 70.0
Probe 716
farger 250

Chiller 1.1
Target 34

Aux 705
DGM-A 821
DGM-B 78.9
Stack 726
Internal 85.6
Vac. A 0.06
Vac B 0.00
Baro. 29.59
Memory Slot #: 60

S‘ampfe et .,  Apex Inst?u(rg;g (?E
Avg. Avg. Unft Ver 13204115
1143 | 1143 CCM :

1191] 1191| oo™ [apidtEis e
70.0 70.0 = y
711 1.1 F Adjust Tempe.rafu.m.
Max 350 Min 150 [ <<- Accept ]|250 |
71.6 71.6 *F
Max 38 M 30
705 705 2
816 816 E
719 779 °F
726 726 E
856 856 °F
0.24 0.24  Inch
0.07 0.07 Inch
2959 2959 Inch

Friday - May 28, 2010 02:59:57 PM

Profile Name: Apex Demo 1200const. 30min [001].pro

Stafts.
Time Started May 28, 2010
2:54:43 PM
Elapsed 0d Oh 5m 14s
Actual 0d Oh 1m 31s
Max Vac. A 0.30 Inch
Max Vac. B 0.10  Inch
DGM-vol-A 1.847 L
DGM-vol-B 1.715 L
Data Points Collected 20
Avg. Period Remaining (sec.) 53
00h 28m 29s
Click RUMN below to resume...
[ Resume ] [ End Test ‘
Auto Pause: 7109
Alarm Delay: 60

Figure 1-26. Test Paused Screen

In addition, a remote pause functionality has been integrated into the software. The user may pause
and resume the test by closing and opening a dry contact connected to the front panel Pause connector.
The remote pause functionality is discussed in the Test Setup menu.

Adjust Buttons

The XC-30B is designed to offer flexibility during testing as well as when creating profiles. By
entering a new value and pressing the Accept button the trap / probe heater set point or the target flow
rate may be changed during testing,
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Auto Pause

If Auto Pause was selected during test setup the following screen will be displayed indicating the
amount of time until the Auto Pause is activated.

When the countdown reaches 0 the console will pause. Press the Close/Resume to close the dialog and
resume the test or press the Close button to return to the Test Screen. From the Test Screen the
Resume button may be pressed to resume the test.

Test Pause STATUS

O Manual_Pause
[ Auto Pause

Seconds Before Auto Pause

38

Close f Resume H Close ]

End Test

To end the test there are two options. The user can wait until the system times out and automatically
stops the test. Second, the user can end the test early by single clicking the “End Test” button in the
lower right of the Test Screen. The system will prompt the user to confirm this action.

=

WARMIMNG:
Selecting [YES] will immediately end this test and collected data will be save.
Do vou wank ko EMD TEST anviway?

] e |

Figure 1-28. End Test Early Prompt

The following prompt informs the user the system will store the data.

x

Mext, select the [Post-Leak Check] button in the Monitar Screen,

Figure 1-29. End Test Confirmation Prompt

Apex Instruments, Inc. | Phone: 919.557.7300 | Fax: 919.557.7110 | Web: www.apexinst.com | e-mail: info@apexinst.com

29



AUTOMATED MERCURY SOURCE SAMPLER

The following prompt informs the user the Post-Test Leak check is next and to remove the probe from
the stack and plug the ends of the traps.

x

POST-LEAK TEST: Prior to preforming the test, please place

the bwo caps at the end of the traps ta black incaming air.

Warnning: Failure ko do this wil Fail the Post-Lesk Test.

Press O when the caps are in place {and be sure that they are airtight.)

Figure 1-30. Initial Post-Test Leak Check Prompt

Post-Test Leak Check

The following screen displays the status of the leak check and allows the user to start/pause the leak
check. The system has logged the highest vacuum achieved for both flow channels A and B as
displayed in the center box and will control the vacuum level to just over those levels. Just like with
the Pre-Test Leak Check, the user can bypass this step but no leak check data will be stored. But if no
Post-Leak is performed the sample run data will be invalid.

XC-308: Leak Test

Post-Leak Test
Average Mass Flow for the test: A=1182 B =1184 ccm
Current Current
Sample A Neco  Hlow Sample B wag - Elow
in-Hy  (cem) in-Hyg  (com)
Test Vacuum  jn-Hg 2000 Test Vacuum  jn-Hg 2000
5 Eal 5 Eil
18 1p00 12 1500
- 18 16
Test for the maximum e Test for the maximum 1
observed vacuum level of 0.3 i observed vacuum level of 0.1 1
5 800 R
Flow (’au se:Havg.; 0 cem ) Flow (80secavg) 0 cem A
o Allowe 48com L2 Mex Allowed:  48cem L, 2
= (=3
DGM: 0.000L o DGM: 0.000L g
Mirimal Time Intsrval [ Winimal Time Intervel 0
Time Limit: 900 Sec [ Start Test Time Limit: 900 Sec [ Start Test
e
NOTE: Fostleak est is 'PASSED' when the B0-seconds-average-flowsrate falls below the maximum allowed leak rate

Figure 1-30. Initial Post-Test Leak Test Screen

XC-30B: |eak Test

Post-Leak Test

Average Mass Flow for the test: A=1181 B =1184 ccm

Current Current
Sample A [T vee P || Sample B [ED i
Test Yacuum in-Hg g 2000 Test Yacuum  jn-Hg e 2000
5 -2 5 -z
Passed 18 1800 Passed 18 1600
16 16
> Sample A passed The 120 =2 Sample B passad The 14 1m0
Leak Test.
eak Tes wg a0 Leak Test 13 00
Flow (B0 sec avg. ) 0 ccm E 200 Flow (B0 sec avg.) 0 cem E 400
Max. Allowed 48 ccm ) Meax. Allowed: 48 com 2
DGM: 0.071L 0 DGM: 0.281L %
228 0 223 0
Time Limit: 8§39 Sec Time Limit: 834 Sec
Bypass [ hee | [ cancel | [Next»»>]

MOTE: Pastle ak test it 'PASSED' when the B0-second:-average-flow-rate falls below the maximurn allowed leak rate

Figure 1-31. Running Post-Leak Test Screen

After both flow channels have passed. Click the “Next>>>" button and cycle off the pumps and the
system will inform the user it is storing the leak check data.
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Click <Ok > ko save Post_Leak Resulks to Memory

Figure 1-32. Save Data to Memory Prompt

Test name: Apex Demo 1200const. 30min
[003] is now completed. Congratulations!

Export Data

The system will now go back to the main screen. To export and view the data file(s), Click on the
Export Data box.

XC-30B: XC-30B

Profile Test Setup
Mercury Sampler Fram Gonoole | [T
) rom Console re-leak Test EXpOI‘t Data
KC/ 30B From File Button

New Profile
Edit Profile

Fename Profile

Monitor

Ornin [003]

Figure 1-33. Export Data to File from main screen

Now select test data to export, the bottom right of screen will indicate sample run just completed.
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XC-30B: Mem_Slots - XC-30B

Export -~
Slot 22

Next Page |

Previous
Page

Export

~ ||~ @
== L

A
]

7

a1
)

| [ =~
||

Count

/g/@%vermite

Apex Demo 1200const. 30min [003].pro

Export Group

Select Memory Slot(s) To Export

Size Delete
948

1

Completed
031910-0846
05/28M10-1552

[001].pra

HEEFEFEHEFEFEEEEEREEEE

Include Profile with the Export [ | Interlace logged events (such as TEST PAUSE) with the data

i [((Previnu:]4nf5 [ Mext >> ||

Help

‘ The last Memory Silol used was #6572

Figure 1-34. Export Data from memory slot

Click on the button corresponding to the slot number of the test to be exported. The XC-30B supports

99 memory slots, which may be accessed 20 at a time using the Previous and Next buttons.

Once the slot number button is pressed, the following dialog box will prompt the user to save the file
to a local or network location. A text file (.txt) and a comma separated value (.csv) file will be
generated at this user-specified location. The text file can be viewed in various applications such as
Notepad, Word Pad, Word, Excel, etc. The CSV file is formatted to be opened in a spreadsheet

application such as Excel.

21X

Saveint | &7 XCB000EPC Data Starage

x e @ E

[ 1Hr Testz.pro.txt

(2] 1Hr Testa.pro.et

() 1Hr Test.pro.tst

(] 1HR TestData Wireless.txt

2] 2 Hr 1Min NewSoftware1-10-07. bt

[Z] 2 Hr 1Min NewSoftwiare] -10-07PostRecal.txt
[ 2 Hr 1Min NewSoftware1-15-07 txt

[£] 2 Hr 1Minpro.bxt

[ 15 Hr Console3-ewsoftware]-15-07.1
[£] 15 Hr Test 1-12-07.txk

[£]) 15Hr Wireless Betad.txt

[5] 15Hr Wireless Betad.txt

1] 15hwTotalizer Test bxt

[£) 22HR Heat kest pro txt

%) Consale3-24hrsiot12.txt
[Z] Events_Log.txt

(7] 2.5Hr 1minpaint.pro.tet %) prosiot1.tet
&] [Z] protestconsole3.txt
LORCEEU (51 Biaybinat Tact Bota.pro bit: [5) protestconsole3n bxt
DayHeatTestBetad bit 2] provactest.txt
-’E (2] 10minS00ce txt
Myéuwé( £ 10mins00ccendearly.txt
[ 10minksst.txt
= 4 | i
y
Mo Mt [4 DapHeat Test Betaz | Save
ces
Savesstime  [Frofies ("] =l Cancel

Figure 1-35. Export Data Path Screen

Multi-File Export

The XC-30B also supports multi-file export, which will export a group of completed test profiles to a
folder on the local hard drive. To use multi-file export, select the Multiple Slot Export check boxes
next to the slots desired. To select all available slots, press the ALL button. To clear all selected slots,
press the CLR button.
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XC-30B: Mem_Slots - XC-30B

Select Memory Slot(s) To Export

Export

O Owermite[001].pro

Completed
0311810 - 08:46

Size Delete

448

Multiple slot
export check

boxes —

—_

Export Group
Clear All

Select All

X
\m

b ] Apex Demo 1200const. 30min [003] pro

-~ o
=} ~

~
-

1)

~
@

Export Group

Count

05/28M10-15:52 "

HEEEEEEEEEREEREEEEERE

Include Profile with the Export [ Interlace logged events (such as TEST PAUSE) with the data

Help

L ) [((Fleviuusl4o|5l Mext >> H

| The last Memory Slol used was #672

Multiple File Export (cont.)

After the slots are selected, press the Export Group button. The XC6000 application will prompt the
user for a directory as in single file export. With a multiple file export, all slots will be exported to the
directory selected for the first slot. Exported files will be named based on their profile name, and all

will be given unique filenames.

XCoe000

Please select the direckary Far the Firsk memary slot to be exported. The rest of the memary slats will be exported to the same

directory, Click ¥ES to continue, or MO to cancel,

Save As |E| El

Savein | [ XC-308 Data

¥ @ e m-

&

tdy Recent
Drocuments

My Documents

o

My Computer

File name: |Dv5rmite[ﬂﬂ1] [61) 03-18-10

o [

by Metwark Save as bype:

[

v | [ Cancel ]
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Config/Utils Screen

The Config/Utils screen is used to carryout non-test activities

XC-308: Config/tilitles - XC-308

— Commn | =
Stats e -

=T ) Matric
e (e xceoon | ) Hybrid

- Clear E -
L,:::il:llle e oA [] 24Hr Clock
L] dd-mm-yy

Fiun
Check Data
File |

[#] Enalde Frufle Narme Auto Mumbenng

Unils and
Formats

[HO

Frotacted
password

Calibrations |
Currently Connected Using
USB: COM 70

Trap Probe 3
Hizsters i@

Stats

Stats displays current operating statistics of the console and looks the same as the Test Screen

Set Clock

The Config/Utilities screen has various other functions built-in. The “Set Clock™ button automatically
synchronizes the MercSampler Console time with the clock time of the computer connected.

The MercSampler Internal Realtime Clack is now
set according to the PC Clock.

MOTE: If the Date andfor time is incorrect, correct it on
the PCfirst, then try again!

Cloze

Figure 1-36. Set Console Clock Confirmation Screen

Console Audit

The Console Audit performs required QA/QC verifications per the EPA Method. Barometer sensor,
Vacuum sensors, Thermocouples and DGMs are verified to be within tolerance.

Detailed procedures for performing the Console Audit can be found in Console Audit document
located in C:\Apex Documentation.
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Sorbent Traps

Large Trap (Standard)

Gas Flow ——»

10mm Ferrule
(10MM-F-TG)

:

10mm Nut

(10MMNU-S)

Sorbent Trap Sections

Main: Standard Collection Section

Backup: Break-through Detection

Spike: Pre-Injected Mercury Vapor
(+/- 50% Expected Mass Collected)

Small Trap Adapter
HGP-STA
(Optional)

Gas Flow ——» <

Small Trap Adapter (HGP-STA)
Includes:

Qty Part#

1 6TURA4-S (Includes 4NU-S)
3 4F-C

1/4” Nut 1/4” Ferrule  10mm Ferrule
(4NU-S) (4F-C) (10MM-F-TG)
¥ >

= |

6mmOD Carbon Trap

L ]
JTh
Tube Union 10mm Nut
Reducer (10MMNU-S)
(6TURA4-S)
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Appendix 1

REPLACEMENT PARTS

CONSOLE

PCB-DAC- Populated Printed Circuit Board
COMP for Data Acquisition and Control
(DAC) for XC-30B,

Dual PC-Based Hg Console.
VERSION 4

PCB-TC/MUX- BOARD, COMPLETED,

COMP TC/MUX BOARD, DUAL, Version
5D Populated TC/Mux Board for Use
in XC-6000EM Mercury Console, 8
Type K TC Channels with External
Signal and Moisture Analyzer Inputs.

PCB-LED-HG BOARD, LED DISPLAY

EL-PCB- BOARD, TCP/IP MODBUS
MODBUS INTERFACE

EL-SDCARD A-DATA Speedy 1GB Secure
Digital (SD) Flash Card Model

SDC-1G0
EL-SDCARD-4GB| A-DATA Speedy 4GB Secure
bt Digital (SD) Flash Card Model

SDC-4G0***

x4 GB SD CARD MAY ONLY BE USED WITH C50629 SOFTWARE OR GREATER
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EL-EBR-2310 D-LINK ROUTER, IEEE
802.3/3u, IEEE 802.11b/g Wired-
G Broadband Router

EL-DIR-600L D-LINK ROUTER, WIRED IEEE

802.3/3u, IEEE 802.11b/g Wired-
GAMB Broadband Router

GP-NMP850.1.2

DC-B 12V Single Head Pump
for STM-12B

XC-6K-
MANIVSO

**CALIBRATION
TO BE ORDERED
SEPARATELY***

XC-6K-MANIVSO-CAL

MANIFOLD SUBASSY, STM-
12B Service Replacement
Manifold Subassembly includes
Qty 2 vacuum sensor, Qty 2 mass-
flow sensor, Qty 2 2-way manifold
valve, Qty 2 proportional valve,
Qty 2 Vacuum pumps, ss hose
barb fittings.

DGM-SK25EX-
360

DRY GAS METER, SK25,W/360
OPTICAL ENCODER, DIGITAL,
METRIC OR ENGLISH

Model SK25 DGM, digital, with
model 360 optical encoder,
bushings and elbows

TOT4-36X72BL

QUADRATURE PULSE
DIGITAL TOTALIZER
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AK-STM-12B

AUDIT KIT, MERCURY
SYSTEM, PS-12B/METHOD 30B
Deluxe Mercury Audit Kit for PS-
12B/Method 30B System includes:
mass flow meter, Thermocouple
Simulator, vacuum gauge,
Handheld Barometer, Handlheld
thermometer, portable vacuum
insulated ice bath.

EL-670-OA938

FAN, AC Fans 92mm 115VAC
50CFM

AWM-4360

Airflow Sensor, Signal
Conditioning: Amplified;
Flow/Pressure Range: + 6000
sccm (6.0 SLPM); Linear Range
1LPM; Port Style: Manifold

XC-6K-PGMC

Programming Cable for XC-
6000EPC Automated Mercury
Sorbent Trap Metering Console.

M-AM2312

VALVE, 3-WAY, .055/.048
ORIFICE, 12V

VSO-1SV

VALVE, SOLENOID,
PROPORTIONAL

Model VSONC-3S11-IC-FO
MANIFOLD MOUNT WITH
WIRE LEADS AND 11.5VDC
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SP-PSE541-MS5 | SENSOR, PRESSURE, 0-30" Hg,
1 NPN/PNP OPEN COLLECTOR
TRANSISTOR OUTPUT,
30VDC, 125mA

BARO-A-4V Barometric Pressure sensor, 600 to
1100 mbar, temperature
compensated, amplified output

M-CBR10A-M Magnetic Type Circuit Breaker
Rocker Switch, 10 Amp.
Horizontal Mount. Typically Used
in 120V Consoles as Probe/Oven
Breaker Switch.

M-CB15A-M Magnetic Type Circuit Breaker, 15
Amp., Typically Used in 120V
Consoles as Main Breaker.

M-PSRS7512 POWER SUPPLY, 75W, 12V, 6
AMP, INPUT: 100-240VAC

DIF-N70 Disposable In-Line Filter, Nylon
Housing with 1/4" tube stubs,
95%+ efficiency for 0.1 micron
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SSR-330-25 Relay, SSRT, 25A 110/240V.

4FFB-S FERRULE SET 1/4", FRONT
AND BACK,SS Ferrule Set, 1/4",
stainless steel,

includes one front and one back
ferrule.

TC-PIJK THERMOCOUPLE JACK, TYPE
K, PANEL, SNAP-IN

TC-LPS-KA TC, CONNECTOR ASSY,
TYP.K, MALE W/COVER AND
SCREW, TC-RB, TC BUSHING,
CORD, RUBBER INCLUDED

TPU-4/2 TUBING,POLYURETHANE
(TYGOTHANE), 1/8ID X 1/40D
TUBING,POLYURETHANE
(TYGOTHANE)
APPROXIMATELY 15 FEET
REQUIRED PER CONSOLE.
ORDER BY THE FOOT

EL-PX0833 CONNECTOR, PANEL MOUNT,
ETHERNET, HD-PE,
SHIELDED RJ45 PLUG

EL-PX0842/B CONNECTOR, PANEL
MOUNT,USB, B-TYPE

EL-PX0733 CAP, SEALING, PANEL
MOUNT CONNECTOR
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COOLER

GSB-1000SCA | BOTTLE ASSY, SAMPLE,
CLEAR GLASS,GL-45
THREAD,

1000mL with Safety Coat Sample
Bottles, 1000mL

***INCLUDES GA-GL-45B
AND GA-GL-45S***

SGC-TR4/7-SCR | HEAT EXCHANGE ASSEMBLY
FOR STIRLING GAS
CONDITIONER

Heat Exchange Assembly, 4 inch
inner Tube, 7 inch overall with
outer tube.

SCM-11A HOUSING, ADSORPTION,
ASSEMBLY WITH 1/4"
FITTINGS, FILLED; Includes s
Activated Carbon & Silica Gel

ASC-TC04 COOLER, STIRLING, 40 WATT

AM-SP100A Fan, for Stirling Chiller, 115V,
Sunon 95/115 Air Flow

M-NOVS10 CONTROLLER, NOVUS, TEMP,
RED LED,

NOVUS CONTROLLER 48 X 24
(SELF ADAPTIVE PID
CONTROLLER)
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M-PSRS7512 POWER SUPPLY, 75W, 12V, 6
AMP, INPUT: 100-240VAC

AC-4X8C4 Carbon, Activated, 4X8 Mesh,
4LB Container
SG-3/5B Silica Gel, 3-5 mm Bead ,

indicating, SLB Container

M-CBR10A-M Magnetic Type Circuit Breaker
Rocker Switch, 10 Amp.
Horizontal Mount. Typically Used
in Cooler as AUX breaker

M-CB15A-M Magnetic Type Circuit Breaker, 15
Amp., Typically Used in Cooler as
Main breaker

PROBE

TC-SP-K Thermocouple Plug, Mini, Type
K, Male

TC-LPS-KA TC, CONNECTOR ASSY, TYP.K, M,

CORD 5.500 5.50

Includes: Male Type K Thermocouple
Plug Assembly, Cord-mount, with cover,
screws and bushing.
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TC-MJ-KA TC CONN. ASSY. MINI, TYP K,
CORD, F 5.500 5.50
Mini-Thermocouple Assembly,
Type K, Female, Cord Mount,
includes Plug, Cover, Screws and
Bushing

TC-SP-KA TC CONN. ASSY. MINI, TYP K,
CORD, M 5.500 5.50
Mini-Thermocouple Assembly,
Type K, Male, Cord Mount,
includes Plug, Cover, Screws and
Bushing

WK-125ClI Replacement Thermocouple with
Magnesium Oxide Insulation,
Type K, 1/8" Dia, per ft

MPT-6-133H Modular Pitot Tip, 'S type

HGH-4T463W Replacement Probe Heater, 4-ft,
463 watt

HGH-5T1650W | Replacement Probe Heater, 5-ft,
1650 watt

HGH-STRI72 Replacement Probe Heater, 6-ft,
2000 watt
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TC-MJ-KA TC CONN. ASSY. MINI, TYP K,
CORD, F 5.500 5.50
Mini-Thermocouple Assembly,
Type K, Female, Cord Mount,
includes Plug, Cover, Screws and
Bushing

TC-SP-KA TC CONN. ASSY. MINI, TYP K,
CORD, M 5.500 5.50
Mini-Thermocouple Assembly,
Type K, Male, Cord Mount,
includes Plug, Cover, Screws and
Bushing

WK-125CI Replacement Thermocouple with
Magnesium Oxide Insulation,
Type K, 1/8" Dia, per ft

MPT-6-133H Modular Pitot Tip, 'S’ type

HGH-4T463W Replacement Probe Heater, 4-ft,
463 waltt

HGH-5T1650W | Replacement Probe Heater, 5-ft,
1650 watt

HGH-STRI72 Replacement Probe Heater, 6-ft,
2000 watt
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HGH-2T144W Replacement Probe Heater, 2-ft,
575 watt. (used on all probes, exit
end of probe)

HGH-9T838W Replacement Probe Heater, 9-ft,
838W

HGH-12T1000W | Replacement Probe Heater, 12-ft,
1000W

HGP-STA Small Trap (6mm) Adapter for
Mercury Probes. Includes
10MTUR6M-S (with 10mm Nut
and ferrule) and Three 1/4"
Ceramic Ferrules

CONSUMABLES
CONSOLE
DIF-N70 FILTER,, INLINE,

DISPOSABLE, NYLON
Disposable In-Line Filter, Nylon
Housing with 1/4" tube stubs,
95%-+ efficiency for 0.1 micron.
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COOLER

GSB-1000SC SAMPLE BOTTLE, CLEAR
GLASS,GL-45 THREADED,
1000mL Safety Coated, for
Condensate Collection

GSB-400SC SAMPLE BOTTLE, CLEAR
GLASS,GL-45 THREADED,
500mL Safety Coated, for
Condensate Collection, used in
16U shock mount rack chiller

GSB-250SC BOTTLE, SAMPLE, CLEAR
GLASS, GL-45 THREAD, 250mL
with Safety Coat Sample Bottle,
250mL, used in SC-40 condensate
collection ice bath

GA-GL-45S Seal for 1000 ml bottle

GA-GL-45B Cap for sample bottles — fits
1000mL, 500mL, 250mL bottles

HGU-10DJ TUBING, PFA, 5/32ID X 1/40D
X .047 WALL (jumper from
Stirling Cooler to sampling
console), replace 10DJ with
desired length (standard is 10ft.)
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PROBE
9531K22 CAP, VINYL PROTECTIVE,
used for capping sorbent traps
during pre- and post-leak testing
10MMNU-S- PARTICULATE SHIELD FOR
EXT 10MM SORBENT TRAP
Stainless Steel Tube, 3/4" o0.d. x
1.25" L with 10mm nut, welded
10MMNU-C- PARTICULATE SHIELD FOR
EXT 10MM SORBENT TRAP,C276
Hastelloy C276 Tube, 3/4" 0.d. x
1.25" L with 10mm nut, welded
10MMNU2-S- Stainless Steel (S) Tubing or C276
EXT LI Alloy(C) (Indicate in Box 1), 3/4”
O.D.x 47,67 OR 12” L (Indicate
in Box 2) with two (2) 10mm
stainless steel nuts, welded, and
openings drilled at base of tubing.
8-8-4ET-S TEE, JUMP, 1/2x1/2x1/4 SS
8BLP8-S PLUG, 1/2", SS, FOR OPEN END
T
10MMNU-S NUT, 10MM TUBE, Stainless

Steel
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PROBE

10MMBLP-S PLUG, 10mm TU, SS — thread-on
plug for end of probe, protects
probe when not sampling

SR-2.625 Neoprene square ring, 2" ID x 2
5/8" OD x 3/16" tk, for cam-lock
connectors

10M-F-TG FERRULE, 10MM, Single, Glass
filled Teflon

4NU-S NUT, 1/4 TUBE, Stainless Steel
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Appendix 2

Upgrading Firmware

From time to time, Apex Instruments may release updated device firmware for the XC-30B console.
These firmware upgrades may add additional functionality or capabilities to the console, and may be
required in order to use the latest version of the monitor / control client software. If the XC-30B
software displays a message regarding your firmware revision number, please contact Apex
Instruments to get more information.

Current software and firmware versions may be obtained from Apex Instruments.

The XC-30B firmware may be programmed using a PC and the Apex Firmware Programming Cable.
PLEASE NOTE: The drivers for the programming cable and the version of the XC-30B firmware
most current at the time of shipment are installed along with the Apex software. Please install the
Apex XC-30B software before attempting to upgrade the firmware.

The Apex Firmware Programming Cable uses a USB Serial Converter similar to the one in the main
console. When connecting the Firmware Programming Cable to the PC for the first time, the Found
New Hardware Wizard may appear.

The programming cable is shipped with new consoles inside the XC-30B console.

Programming Cable

The programming cable has a 6-pin Molex connector and a 4-pin USB A connector. Please use the
same steps as for connecting the XC-30B to the PC via USB. The programming cables use the same
USB converter as the XC-30B so no additional drivers are necessary. The COM port installed may
not be the same as the XC-30B virtual COM port, consult the Device Manager and note the COM
number of the new serial port installed by the Apex Firmware Programming Cable.

Important Notes About Upgrading Firmware:

The older versions of the XC-30B firmware lack several important new features of the current
consoles. These include the ability to set alarms based on test conditions, the optional ability to
sample at flow rates above 1Lpm, and the provision for communication with the optional
ModBus module. In addition, the calibration tables for the older versions may not be
immediately compatible with the newer versions, and some conversion must be performed.
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Before upgrading your XC-30B firmware, please connect the console to your current software
and make a note of the application and firmware version.

This can be found on the Config/Utils screen in the lower left corner.

XC-308: Config/Utilities - XC-308

N ——

Stats Comm. Units and #
Check Formats
Feset O Metric
Set Clock
XCB000 @ Hybrid
Console Clear [] 24Hr Clock
Audit Current
Fun [ dd-mm-yy
Check Dat
EE-“B s Protected
password

Enable Profile Marme duta Nurnbering

Calibrations

Currently Connected Using
USB: COM 70

Trap Probe
Heaters

R

Make a note of these version numbers. The new software CD will list the version included.

Once connected, enter the Config / Utilities screen and then the Calibration screen. Enter the
word “enable” (no quotes all lowercase) into the protected password space on the Calibration
screen. Press the “Save to File” button. Choose a location for your saved table, and give it a
unique name.

IMPORTANT NOTE: Always save the XC-30B calibration table to a file before upgrading the
console firmware.
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200 (>)4463 776 | [>)4017 770
1000 [>)4765 |924 | [>]5163 896

1100 [3)5104| [1108] (5) 55151107 [_Print Screen |
1300 35418

1500 (55710

|_Save To File |

1363| (557711302
| Restore_TCs_Only

1503 | (3] 5982 1503

Consale

DGM-A 1700 [2) 5972 | |1701| (2] 6212 1701

S 1900 (3)6190| [1901] (5)431/ 1910
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» Propor. Vals. Adi —> ® Coarse O Fine fex Demo -
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Calibration Screen

Programming the XC-30B Firmware

: Password
e 4’/

Calibration
Screen 2

[ Restors From |
\ Save To File

Restore from File

1. Ensure XC-30B console is powered off. Disconnect any connecting cables from the console,
and remove the console from its rack enclosure. Remove the screws from the top of the unit
and the on the outside left and right edges of the rear panel, and open the lid of the console by
pulling the top/back cover towards the rear. The cover is mounted on a hinge at the back
bottom of the console

Programming the DSP Processor — SKIP THIS STEP IF DSP IS ALREADY AT THE

CURRENT VERSION!

2. Remove the 20-pin ribbon cable coming from the XC-30B TC/MUX board.

Reference: Figure DAC-1 below, item A.
3. Connect the 6-pin Molex connector on the end of the programming cable to the DAC board
header labeled DSP Firm Pgm
Reference: Figure DAC-1 below, item B.
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@

10.
1.

12.

Power on XC-30B console

Navigate to the install location

default: C:\Apex\Firmware

Execute dl.exe

The Tiny Bootloader window will launch

# Tiny Bootloader Ol =|

I— j Erowsze |

Comm——— Log  Options | Terminal I

I'I 15200 "I Code zent by PC for activation: IE'I h
COM1 Reset

Ligt of codes [eq: 123 80k) to send first:l

Write Flashl [ Feset PIC ugng BTS line [~ and BTS remains active

CheckPIC | SearchDelay: |5 3, Timeout{ms): |300 =

[~ Search for COM3 [~ Switch to Teminal after WWite

-

DL.EXE - Tiny Bootloader

Click Browse and select ApexDSP_XX.hex (XX is the version) from the current directory
Select the following options:

e Comm: 115200

e Comm (use the COM number noted earlier)

e Enable Options -> Reset PIC using RTS line
Click Write Flash
When update is complete, Log window will read Write OK. The writing process should take
between 3 and 6 seconds. If you receive an “Error” power off the console then back on again
then press the write button.
Power off XC-30B console and remove 6-pin Molex connector on the end of the
programming cable from the DAC board.
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Programming the Main Processor

13. Connect the 6-pin Molex connector on the end of the programming cable to DAC board
header labeled Main Firm Pgm
Reference: Figure DAC-1 below, item C.

14. If the Tiny Bootloader is already open skip to step 17. Navigate to the install location
default: C:\Apex\Firmware

15. Execute dl.exe

16. The Tiny Bootloader window will launch

T-TE
I 'I Browsze |

Comm— Log  Optians |Ierminal|

|1 15200 'I Cade zent by PC for activation: |C1 h

Rezet

-
’7List of codes [eq; 128 80h] to zend first:l

[ Feset PIC using RTS line [~ and RTS remainz active

white Flashl

CheckPIC | SearchDelay: |5 5, Timeoutmes]: IEDD 3,

[~ Search for COMs [~ Switch to Teminal after twite

DL.EXE - Tiny Bootloader

17. Click Browse and select ApexMAIN XX.hex (XX is the version)from the current directory
18. Select the following options: (same as for DSP Processor)
e Comm: 115200
e Comm (use the COM number noted earlier)
e Enable Options -> Reset PIC using RTS line
19. Power on XC-30B console
20. Click Write Flash
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21. When update is complete, Log window will read Write OK. The writing process should take
between 45 and 60 seconds. If you receive an “Error” power off the console then back on
again then press the write button.

22. Power off XC-30B console and remove 6-pin Molex connector on the end of the
programming cable from the DAC board.

23. Replace the 20-pin ribbon cable from the TC/MUX board (item A above)

24. Power on the XC-30B console and connect using the XC-30B MercSampler application. The
version number of the console should appear in the upper right of the application window
once connected. Ensure that the version number that the console reports matches the version
number of the supplied firmware update.

After a successful upgrade:

Once the console has been upgraded, the calibration table will need to be converted to the new format.
Connect to the console and enter the Config / Utilities screen. Press the “Set Clock™ button to ensure
that the XC-30B has the correct time and date set. Close the Config / Utilities screen and observe the
date and time on the Main screen to make sure the time and date are correct and that the time is
advancing. Then re-enter the Config / Utilities screen and go to the Calibration screen.

Enter “enable” (no quotes) in the password field and press the “Save” button. Once the table is saved,
press “Save to File” and save a copy of the new table with a new filename. Press the Exit / Reset
button to reset the console and apply the new calibration factors.

Older test profiles may cause errors when used with newer firmware. To avoid this, create new
profiles for performing sample runs. If an older profile must be used, please step through the profile
one screen at a time (press the “Next” button) and save the profile with a new filename. The profile
should be automatically converted to the newest version.
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Appendix 3
System Plumbing
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Appendix 4

Electrical Subsystem
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Appendix 5

Sorbent Canister Assembly Fill Ratios

SCM-11
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