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Relais électronique de protection pour moteurs CEF 1
Electronic motor protection relay CEF 1

5.605.921-02 Elektronisches Motorschutzrelais CEF 1
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s électrgnique de protection pour moteurs

présente sous forme compacte incluant le

gue 3 variantes:

inateurs de courant.
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lralités

1. General

The CEF 1 electronic motor protection relay is a
compact device with integrated current transfor-
mers for motor current evaluation.

Three types are available:
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CEF1-12 . CEF1-22
0,5...180 A 160...400 A
.3} (voirPt. 3.3.3)
® Protection ® Protection
contre les contre les
surcharges surcharges
thermiques. thermiques.
® Protection @ Protection
contre les contre les
de défaillancesde défaillances de
phase et les phase etles
asymétries. asymétries.
® Protection ® Protection
thermique par  thermique par
sonde PTC. sonde PTC.
® Indicationde @ Indication de
courant de courant de
surcharge surcharge °

{clignotements). (clignotements).
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CEF 1-11 CEF1-12 CEF1.22

0.5...180 A 0.5...180A 160...400 A
{see point 3.3.3) {see point 3.3.3)

® Thermal ® Thermal ® Thermal
overload overload overload
protection. protection, protection.

® Single-phasing @ Single-phasing @ Single-phasing

and asymmetry and asymmetry and asymmetry

protection. protection. ° protection.
® Thermistor- @ Thermistor over-
overtempera- temperature

ture protection. protection.
® Overcurrent @ Overcurrent

indication indication
(flashing). {flashing).
Active 29/01/2014 SprecherRdgbdhof 172-




CenTenory Highway Westlake SPS SPO19 Integrated Departmental Telemetry OM Manuall

1. Allgemeines

Das elektronische Motorschutzrelais CEF 1 ist eine
kompakte Einheit mitintegrierten Stromwandlern
zur Motorstromerfassung.

Es sind drei Ausfihrungen erhaltlich:

CEF 1-11 CEF1-12 CEF 1-22

,5...180 A 0,5...180 A 160...400 A
{s.Pkt.3.3.3) (s.Pkt.3.3.3)
® Thermischer ® Thermischer @ Thermischer
Uberlastschutz. Uberlastschutz Uberlastschutz.
@ Phasenausfall- ® Phasenaustall- ® Phasenausfall-
und Asymme- und Asymme-  und Asymme-
trieschutz. trieschutz. trieschutz.

: ® Thermistor-  ® Thermistor-
Ubertemperatur- Ubertemperatur-
schutz. schutz.

® (Jberstroman- ® Uberstroman-
zeige (Blinken)  zeige (Blinken)

DU,

- Sprecher+Schuh 22 521 Ausgabe/Edition 1989 3
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2. Contrdles
2.1 La tension d’alimentation U, etla fréquence doi-

vent correspoidre aux valeurs inscrites sur la face
sup@rieure.

2.2 Le courant nominal du moteur /, doit se trouver

dans te domaine inscrit sur les faces supérieure et

frontale:

20...180 A pourles CEF 1-11 et CEF 1-12
(0,5...20 A voir Pt. 3.3.3)

160...400 A pourle CEF 1-22

3. Montage et raccordements
Le CEF 1 est congu pour le montage en saillie.

3.1 Montage du CEF 1-11 et du CEF 1-12

Fixer e CEF 1 avec 4 vis M5 sur la base prévue 3
cet effet selon Fig. 1 ou sur un profit¢ chape

EN 50022-35 x 7,5 (de préférence 35 x 15) Fig. 2.

3.2 Montage du CEF 1-22
Fixer le CEF 1 par 4 vis M5 sur la base prévue 3 cet
effet selon Fig. 3.

4 22521
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Checks
2 1 Rated supply voltage Us and frequency must be
identical to that shown on the upper side of the
CEF 1.

2.2 The rated operational current of the motor 7,

must be within the current range shown on the front

and upper side of the CEF 1:

20...180 A for CEF 1-11, CEF 1-12 -
(0.5...20 A, see point 3.3.3)

160...400 A for CEF 1-22

3. Mounting and connection '

The CEF 1 is designed for surface mounting.

3.1 CEF 1-11, CEF 1-12 mounting

The CEF 1 is fitted onto a base by means of four M5
screws (Fig. 1), of snapped onto a standard moun-
ting rail EN 50 022-35 x 7.5 (or preferably 35 x 15}
(Fig. 2).

3.2 CEF 1-22 mounting
The CEF 1 is fitted onto a base by means of four MS ...
screws (Fig. 3).

Sprecher+Schuh  ~ .
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. CEF 1-1

l‘ CEF 112

Fig.1 2. Kontrollen
2.1 Nennspeisespannung Us und Frequenz miissen
mit dem Aufdruck auf der Oberseite Gbereinstim-.
men,

|
'
2.2 Nennbetriebsstrom des Motors /4 muss im
Strombereich gemiss Aufdruck auf der Front- und ‘
auf der Oberseite liegen:
20...180 A fOr CEF 1-11, CEF 1-12
(0,5...20 A siehe Pkt. 3.3.3)

160...400 A fir CEF 1-22

|

3. Montage und Anschluss
Das CEF 1 ist fur Aufbaumontage konzipiert.

3.1 Montage CEF 1-11, CEF 1-12

Das CEF 1 wird mit vier Schrauben MS auf einer
Unterlage montiert (Fig. 1) oder auf einer Hutschiene
EN 50 (22-35 x 7,5 (oder vorzugsweise 35 x 15)
aufgeschnappt (Fig. 2).

3.2 Montage CEF 1-22
Das CEF 1 wird mit 4 Schrauben M5 auf einer Unter-
lage montiert (Fig.3).

Sprecher +Schuh . 22521 5
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cOtés contacteur et mateyr

Le raccordement se fait;

3.3.1 Avec 3 vis M6 aux barres de courant

CEF 1-VE adaptées aux contacteurs et aux combi-
naisons de contacteurs CA 3-37-N...CA 3-72-N de
Sprecher + Schuh (Fig. 4)

3.3.2 Avec 6 vis M8 aux barres de courant univer-
selles CEF 1-VM 4 x 16 mm {Fig. 5)

3.3.3 Sans barres de courant

Recomman- Enroule- Section du fil (fil flexible}

dation ments
pour/,= primaires CEl [mm?] CSA, UL (AWG}
20...180A 1 passage
direct 4...95 10...0000
10...20 A 2passages 2,5...25 14...10
(Fig. 6)
4 passages 1...6 14
(Fig. 7)

8 passages 0,75...2,5 14

40 passages 0,5...0,75 Appareil
livrabte avec
enroule-
ments {en

0,5...2,5

préparation) .

6 22521
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3.3 Main connections CEF 1-1 1, CEF 1-12, contac-
tor and motor

Connection takes place:

3.3.1 With matching conductor bars CEF 1-VE and
three M6 connection screws onto a

Sprecher + Schuh contactor or contactor combina-
tion using CA 3-37-N..CA 3-72.N contactors (Fig. 4)
3.3.2 With universally adaptable conductor bars
CEF 1-VM 4 x 16 mm and six M8 connection screws
(Fig. 5). :

3.3.3 Without conductor bars

Recomman- Motor

Cable cross-section

ded for supply’ (flexible strand)
Ie= cables IEC [mm?}] CSA, UL [AG|
20...18CA Fedsstraight through 4. 95 10...0000
10...20 A Looped through2x 2.5...25 14...10
{Fig. 6)
5..10A Loopedthrough4x 1...6 14
(Fig. 71
2.5..5A Loopedthrough8x 0.75...2.5 14
0.5...2.5A Looped through40x 0.5...0. 75 Only comple-
tely looped
devices ex
works {in

preparation

Sprecher+Schuh . .
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Fig. 4

3.3 Hauptanschiiisse CEF 1-11, CEF 1-12 schiitz-
seitig und motorseitig

Der Anschiuss erfolgt:

3.3.1 Mit angepassten Stromschienen CEF 1-VE
und 3 Anschlussschrauben M6 an

Sprecher + Schuh-Schitze und an Schitzkombina-
tionen mit CA 3-37-N..CA 3-72-N (Fig. 4).

3.3.2 Mit universell verwendbaren Stromschienen
CEF 1-VM 4 x 16 mm und 6 Anschiussschrauben
M8 (Fig. 5}

3.3.3 Ohne Stromschienen

Empfehlung Motor- Leiterquerschnitt

far zuleitungen (flexiblés Seil)
le= IEC {mra?} CSA, UL AWG]
0...180 A direktdurchfiihren 4...95 . 10...0000 .
10...20 A 2xdurchschlavfen 2,5...25 14...10
{Fig. )
5..10A 4xdurchschiaufen 1...6 14
{Fig. 1)

2,5..5A Bxdurchschlaufen 0,75...2,5 14

0,5...2,5 A 40xdurchschfaufen 0,5...0,75 nur komplett
geschlauftes
Geratab
Werk (in Vor-
bereitung}

22521 7
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Pour faciliter le raccordement des fils cdtés contac-
teur et moteur dans le cas d’une section de fil ne dé-
pas3ant pas 2,5 mm?, les enroulements seront prati-
qués avant le montage du CEF 1-11 ou du CEF 1-12.
Les raccordements se feront ensuite 3 I'aide des bor-
nes de 2,5 mm? CEF 1-HD.

3.3.4 CEF 1 comme relais secondaire avec des
transformateurs de courant principaux additionnels
Schémas de cablage:

Détection de courant biphasée Fig. 8.

Détection.de courant triphasée Fig. 9.

3.4 Raccordements du CEF 1-22 cétés contacteur
et moteur

Raccorder les conducteurs aux 3 barres de courant
I'aide de 3 vis M12 (caté contacteur) et de 3 vis
M10 (coté moteur).

3.5 Enveloppes de protection contre les contacts
Pourles CEF 1-11, CEF 1-12: enveloppe de protec-
tion CEF 1-HA '

Pour le CEF 1-22: enveloppe de protection CEF 1-HB

8 22521
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For a convenient cable connection to the motor and
contactor up to 2.5 mm?, looping through is carried
out before mounting the CEF 1-11 or CEF 1-12, and
the cable ends being supported by the 2.5 mm? con-
nection terminals CEF 1-HD.

3.3.4 CEF 1 as a sacondary relay with additional
main circuit current transformers

Circuit diagrams:

2-phase current evaluation (Fig. 8)

3-phase current evaluation (Fig. 9)

3.4 Main connections CEF 1-22, contactor and
motor

Fix connections with M 12 (for the contactor) resp.
M10 (for the motor) connection screws to the three
conductor bars of the CEF 1.

3.5 Finger protection for main terminals

For CEF 1-11, CEF 1-12: Use finger protection
CEF 1-HA

For CEF 1-22: Use finger protection CEF 1-HB

-

Sprecher+Schuh
Page 9 of 172
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Fir bequemes Anschliessen der schiitz- und motor-
seitigen Leitungen bis 2,5 mm? werden die Schizau-
fungen vor der Montage des CEF 1-11 bzw.

CEF 1-12 ausgefihrt und die Leitungsenden auf den
Anschlussklemmen 2,5 mm? CEF 1-HD abgestiitzt.
3.3.4 CEF 1 als Sekundaérrelais mit zusétzlichen
Hauptstromwandlern

Stromlaufpléne:

Stromerfassung zweiphasig (Fig. 8)
Stromerfassung dreiphasig (Fig. 8}

3.4 Hauptanschliisse CEF 1-22 schiitzseitig und
motorseitig

. Leitungen mit Anschlussschrauben M12 {schitzsei-

tig) bzw. M10 {motorseitig) an den 3 Stromschienen
des CEF 1 befestigen.

3.5 Beriihrungsschutz fiir Hauptanschliisse

Zu CEF 1-11, CEF 1-12: Berlihrungsschutz

CEF 1-HA verwenden.

Zu CEF 1-22: Ber(hrungsschutz CEF 1-HB verwen-
den.

22521 <]
Page 10 of 172
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CEF 1-.. (Fig. 10, A...D et Fig. 11)

® (-) A1, (+) A2 (Fig. 10, A): Tension d’alimenta-
tion U,

® 98-97, 96-95 (Fig. 10, B): Relais de sortie; posi-
tion des contacts voir Fig. 11.

© 3 bornes non numérotées {option) (Fig. 10, C):
Pour le module de réarmement a distance CER 1.
Le raccordement du CEF 1 au CER 1 se fera selon
le schéma de ciblage imprimé sur ce dernier.

® T1, T2 (Fig. 10, D): Pour les appareils CEF 1-12 et
CEF 1-22, sjla protection thermique par sonde
PTC n’est pas désirée, laisser la résistance Rt
{1k Q) montse entre T1 et T2. Dans le cas con-
traire, la retirer et raccorder & sa place la sonde
PTC. '

4. Réglage

4.1 Réglage du courant nominal (Fig. 10, 1)
Courant nominal d’eémploi du moteur 1. (selon
CEI-292-1) =
Courant de base /3 (selon CE! 255-8)
La valeur a régler sur le CEF 1 est: le en ampére, ou
dans le cas d’enroulements primaires
1¢ [A] x.. passages {voir Pt. 3.3.3)
Domaine de réglage
20...180 A, enéchelons de 1A pour
les CEF 1-11, CEF 1-12
160...400 A, en échelons de 1A pourle CEF 1-22

10 22521
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(Fig. 10, A...D and Fig. 11)
® (-} A1, {+]A2(Fig. 10, A}: Supply voltage U,

® 98-97, 96-95 (Fig. 10, B): QOutput contacts;
switched positions see Fig. 11

® 3 connections without nos. (option) (Fig. 10C):
For remote reset module CER 1. Connect CER 1
on CEF 1 in accordance with circuit diagram im-
printed upon CER 1.

® T1, T2 (Fig. 10, D): With those relays having the
thermistor overtemperature protection (CEF 1-12
and CEF 1-22), the resistor Rt (1 k Q), which is
fitted to the CEF 1 at the factory, is removed. The
PTC temperature sensors built into the device to
be protected are connected to the connection
terminals T1, T2 on the CEF 1. - If the thermistor
overtemperature’protection is not used, resistor
Rt remains in position.

4. Setting

4.1 Rated current setting (Fig. 10, L}

Rated operational curient of the motor I (according
to lIEC 292-1) =

Basic current /g {according to IEC 255-8)

To be seton the CEF 1: /,in Amperes, or the pro-
ductof /, [A] x...times number of motor cable loops
through (see point 3.3.3)

Setting ranges

20...180 A, in steps of 1 A with CEF 1-1 1, CEF1-12
160...400 A, in steps of 1 A with CEF 1-22

Sprecher+Schuh
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(Fig. 10, A...Dund Fig. 11}
® (-)A1,(+) A2 (Fig. 10, A): Speisespannung Us

® 98-97, 96-95 (Fig. 10, B): Ausgangskontakte;
Schaltstellungen siehe Fig. 11

® 3 Anschliisse ohne Nr. {(Option) {Fig. 10, C): Fur
Fernrickstelimodul CER 1. CER 1 geméss dessen
Schahplanaufdruck am CEF 1 anschliessen.

® T1, T2 (Fig. 10, D): Bei den Geraten mit Thermi-
stor-Ubertemperaturschutz, CEF 1-12 und
CEF 1-22, wird der ab Werk am CEF 1 montierte
Widerstand Rt {1 k Q) entfernt. Die im Schutzob-
jekt eingebauten Kaltleiter (PTC)-Temperaturfih.
ler werden mit den Anschiissen T1, T2 am CEF 1
verbunden. - Wird der Thermistor-Ubertempera-

turschutz nicht bentzt, bleibt der Widerstand Rt
montiert.

4. Einstellung

4.1 Einstellen des Nennstroms (Fig. 10, L)
Nennbetriebsstrom des Motors /¢ =Basisstrom /g
{nach IEC 282-1) (nach lEC 255-8)
Eingestellt am CEF 1 wird: /o in Ampere, bzw. das
Produkt aus /e [A) x.. mal durchgeschlaufte Motor-
zuleitungen (siehe Pkt. 3.3.3}
Einstellbereiche
20...180 A, in Stufenvon 1 A bei

CEF 1-11,CEF 1-12
160...400 A, in Stufen von 1 A bei CEF 1-22

22521 1




4.1.1 Exemple 1

Te=120A, CEF 1-11 ou CEF 1-12

Déplacer les commutateurs 6 ot 8 (Fig. 10, L) vers
la droite: 20 A (valeur de base} + 80 A (commuta-
teur 8) + 20 A (commutateur 6) = 120 A

4.1.2 Exemple 2

Ie=8.7A,CEF 1-11 0uCEF 1-12

4 passages au primaire (voir Pt. 3.3.3). Valeur 3 ré-
glersurtle CEF1:/,=8,7Ax4=34,8A, réglage
35A.

Déplacer les commutateurs 4 et 5 (Fig. 10, L} vers
la droite: 20 A {valeur de base) + 10 A {commuta-
teur 5) + 5 A (commutateur 4) =35 A.

4.1.3 Exemple 3

Ie=350A, CEF 1-22 .

Déplacer les commutateurs 2, 4, 7 et 8 (Fig. 10, L)
vers la droite: 160 A {valeur de base) + 120 A (com-
mutateur 8) + 60 A {commutateur 7) + 8 A {commu-
tateur 4) + 2 A (commutateur 2) =350 A.
4.1.4Exemple 4

Moteur 3 haute tension /o =66 A

Rapport de transformation du transformateur de
courant principal =80/1. Le CEF 1-11 ou CEF 1-12
sera utilisé comme relais secondaire (voir Pt. 3.3.4).
40 passages au primaire (voir Pt. 3.3.3). Valeur 3 ré-
glersurle CEF1: /=66 Ax 1/80 x 40:=33 A.
Déplacer les commutateurs 3 et 5 (Fig/10. L) vers
la droite: 20 A {valeur de base) + 10 A (commuta-
teur 5) + 3 A (commutateur 3) =33 A.

12 22521
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4.1.1 Example 1

e=120A, CEF 1-11 or CEF 1-12
Slide switches 6 and 8 {Fig. 10, L} moved to the
right: 20 A (basic value) + 80 A (switch 8} +
20 A (switch 6) =120 A,
4.1.2 Example 2
I¢=8.7 A,CEF 1-11 or CEF 1-12
Loop through motor cables 4x (see point 3.3.3). To
be seton CEF 1: /,=8.7 A x 4 times motor cables
looped through =34.8 A, setting 35 A.
Slide switches 4 and 5 (Fig. 10, L) moved to the
right: 20 A (basic value) + 10 A (switch 5)
5 A {switch4) =35 A, .
4.1.3 Example 3

«=350A, CEF 1-22
Slide switches 2, 4, 7 and 8 (Fig. 10, L) moved
to the right: 160 A {basic value) + 120 A
(switch 8) + 60 A {switch 7) + 8 A (switch 4) + 2 A
{switch 2) =350 A.
4.1.4 Example 4
High voltage motor /=66 A
Transformation ratio of the main circuit current
transformers =80/1. CEF 1-11 or CEF 1-12 as a se- |
condary relay (see point 3.3.4). Loop through cables
{from the main circuit current transformers) 40 times
{see point 3.3.3). Tobe seton CEF 1: [, =66 A
x 1/80 x 40 times cable looped through =33 A.
Slide switches 3 and 5 (Fig. 10, L) moved to the
right: 20 A (basic value) + 10 A (switch 5) +
3 A (switch 3) =33 A.

Sprecher +Schuh
Page 13 of 172
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4.1.1. Beispiel 1

Je=120A, CEF1-11 oder CEF 1-12

Schalter 6 und 8 (Fig. 10, L} nach rechts stellen:
20 A (Grundwert) + 80 A (Schalter 8) +

20 A (Schalter6) =120 A

4.1.2, Beispiel 2

I¢=8.7 A, CEF 1-11 oder CEF 1-12
Motorzuleitungen 4mal durchschiaufen {siehe Pkt.
3.3.3). Eingestelit wird am CEF 1: /¢=8.7 A x 4mal
durchgeschlaufte Motorzuleitungen = 34.8 A,
Einstellung 35 A. Schalter 4 und 5 (Fig. 10, L)
nach rechts stellen: 20 A (Grundwert} +

10 A (Schalter 5) + 5 A {Schalter 4) =35 A.

4.1.3 Beispiel 3

Ie=350 A, CEF 1-22 .

Schalter 2, 4, 7 und 8 (Fig. 10, L) nach rechts stel-
len: 160 A {Grundwert} + 120 A {Schalter 8) + 60 A
{Schalter 7) + 8 A (Schalter 4) + 2 A (Schalter 2} =
350A. .
4.1.4.Beispiel 4

Hochspannungsmotor Io=66A
Ubersetzungsvechiltnis der Hauptstrom-

wandler =80/1. CEF 1-11 oder CEF 1-12 als Sekun-
dirrelais (siehe Pkt. 3.3.4). Leitungen {von den
Hauptstromwandlern) 40mal durchschlaufen (siehe
Pkt. 3.3.3). Eingestellt wird am CEF 1: 1, =66 A x
1/80 x 40mal durchgeschlaufte Leitungen=33 A.
Schalter 3und 5 {Fig. 10, L} nach rechts stellen:

20 A (Grundwert) + 10 A (Schalter 5) +

3 A (Schalter 3) =33 A.

22521 13
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4.1.5 Démarrage étoile-triangle

Si aprés le démarrage, le CEF 1 se trouve en série
avec les enroulements du moteur, le courant nomi-
nal I, doit &tre multiplié par 0,58 { = 1:V3). La valeur
arégler surle CEF 1 est [, {A]l x 0,58. S'il existe des
enroulements primaires {voir Pt. 3.3.3) la valeur A ré-
gler est:

1,[A} x 0,58 x nombre de passages

4.1.6 Réglage de /, (Fig. 10, L) au moyen de l'indi-
cation de courant de surcharge (Fig. 10, G: clignote-
ments) avec les CEF 1-12, CEF 1-22

Dans le cas ou le courant nominal d’emploi du mo-
teur I, n"est pas connu, le courant normal d’emploi
peut &tre réglé de la fagon suivante: faire tourner le
moteur 3 pleine charge et réduire progressivement le
réglage du courant sur le CEF 1 jusqu’a ce que la dio-
de rouge d’indication de courant de surcharge cli-
gnote. La valeur ainsi réglée correspond a 91 % du
courantd’emploi. Laugmenter de 10 % et le réglage
correspondra & 100 % du courant normal d’emploi.

Exemple: Clignotement pour un réglage de 95 A;
I,=95x1,1=104,5 A, réglage 104 A.

14 22521
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4.1.5 Star-delta starting

With star-delta starting, when the CEF 1 is switched .

in series with the motor windings in delta operation,
the rated operational current of the motor /o must be
multiplied by 0.58 (= 1:v?}. To be set on the CEF 1:
I, [A]l x 0.58, or in the case of motor supply cables
looped through several times (see point 3.3.3):

14 [A}x0.58 x.. times number of motor cable loops
through

4.1.6 Setting of I, (Fig. 10. L} by means of overcur-
rent indication (Fig. 10, G: flashing) with CEF 1-12,
CEF 1-22

Should information regarding the rated operational
current I, not be available, the actual operating cur-
rent must be set. With full motor loading, the current
setting on the CEF 1 is continually reduced until the
overcurrent indication flashes. This setting is equi-
valent to 91% of the operating current. The setting
is increased by 10% and the CEF 1 is set to 100% of
the actual operating current.

Example: Flashing at setting 95 A;
Te=95x1.1=104.5 A, setting=104 A,

Sprecher+Schuh
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4.1.5 Stern-Dreieck-Antauf
Wenn bei Stern-Dreieck-Anlauf das CEF 1 im Drei-
eck-Betrieb in Serie zu den Motorwicklungen ge-
schaltet ist, muss der Nennbetriebsstrom des Mo-
tors I, mit dem Faktor 0,58 ( = 1: V3) multipliziert
werden. Eingestelit wird I ([A] x 0,58 bzw. bei
mehrmals durchgeschlauften Motorzuleitungen
(siehe Pkt. 3.3.3):

- 14 [A] x 0,58 x..mal durchgeschlaufte Motor-

zuleitungen

4.1.6 Einstellen von /, {Fig. 10, L) mittels
Uberstromanzeige (Fig. 10, G: Blinken) bei

CEF 1-12, CEF 1-22

Fehlt die Angabe des Nennbetriebsstroms Ie, muss
der normale Betriebsstrom eingestelit werden. Bei
voller Motorbelastung wird die Stromeinstellung am
CEF 1 so lange reduziert, bis die Uberstromanzeige
blinkt. Der jetzt eingestellte Wert entspricht 1%
des Betriebsstroms. Er wird nunum 10% erhéht,
womit das CEF 1 auf 100% des normalen Betriebs-
stroms eingestelltist.

Beispiel: Blinken bei Einstellung 95 A;
I.=95x1,1=104,5 A, Einstellung 104 A.

22521 15
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4.2 Réglage du temps de déclenchement

-4.2.1 Le temps de déclenchement tgys, pour 6 fois
le courant nominal d’emploi du moteur [, sera déter-
miné 3 I'aide de la caractéristique temps/courant
(caractéristique de déclenchement, Fig. 12, a...f). Le
temps de blocage admissible {a partir de I'état froid)
donné par le fabricant du moteur est a ramener au
temps de déclenchement tg,;, selon I'exemple d'in-
terpolation (Fig. 12, f}. Ce temps {arrondi au nombre
pair inférieur) est & régler sui le CEF 1.

Domaine de réglage (Fig. 10, K):
2...30s,enéchelonsde 2 s,
tégende pour la Fig. 12:

A courants de déclenchement limite
N selon CEI 292-1.
a) Caractéristique temps/courant & partir de I"état
froid pour le réglage maximal de texs,=30s
b) Caractéristique temps/courant & partir de I état
froid pour le réglage standard de tex;,=10's
c) Caractéristique temps/courant 3 partir de I'&tat
froid pour le réglage minimal de 25x/, =2 s
d) Caractéristique temps/courant aprés charge préli-
minaire avec I, pour le réglage maximal resp. mini-
mal de tgx;,=30sresp.2s
e) Caractéristique temps/courant aprés charge préli-
minaire avec I, pour le réglage standard de toxre
=10s

16 225621
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4.2 Trip time setting

4.2.1 The trip time tgxs, with 6 times the rated ope- N
rational current of the motor /, is determined from

the time/current characteristic curves (trip characte ; §

ristic, Fig. 12, a...f). The admissible locked rotor
time (from the cold state) given by the motor manu- .
facturer is to be converted into the trip time gy in ...
accordance with interpolation example (Fig. 12, f}.
This value (rounded down to the next smaller even
number) is set on the CEF 1. -
Setting range (Fig. 10, K): 2...30 s, in steps of 2 5.
Legend for Fig. 12:

A Ultimate trip currents in
N accordance with IEC 292-1
a) Time/current characteristic curve from cold state
with highest possible setting of the trip-time .
toxrg=30s
b) Time/current characteristic curve from cold state
with normal setting of the trip time texsq=10s
c) Time/current characteristic curve from cold state
with smallest possible setting of the trip time
tox/g=2S
d} Time/current characteristic curve after loading
with I's with highest resp. smallest possible setting
of the trip time tgx;,=30s0r2s H
e) Time/current characteristic curve after loading
with I, with normal setting of the trip time
toxig=10s

Sprecher+Schut
Page 17 of 172

[




. Cen.Tenory Highway Westlake SPS SPO19 Integrated Departmental Telemetry OM Manuall

10000 T Fig. 12 4.2 Einstellen der Aus!ésezeit
2n ; - :

T 4.2.1 Die Auslésezeit tsxi o beim 6-fachen Nennbe-
t triebsstrom des Motors /e wird aus den Zeit/ Strom-
} Kennlinien {Auslésecharakteristik, Fig. 12, a...f) er-
K I N N R mittelt. Die vom Motorhersteller angegebene zulis-
1000 | sige Blockierzeit (vom kalten Zustand aus) ist ge-
T maéss dem Interpolationsbeispiel (Fig. 12, f}in die
"B T ] a Ausldsezeit gy, umzuwandeln. Dieser Wert {abge-
‘ — =

rundet uf die nachstkleinere gerade Zahl) ist am
CEF 1 einzustellen.

< Einstellbereich (Fig. 10, K):

2...30s,in Stufenvon 2 s

100
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8,5 x I, temps de blocage admissible (a partir de
I'état froid) =17 s

A partir du point 17 s/8,5 x I, on trace une pareligle
4 la caractéristique temps/courant {a). L'intersection
de cette droite avec la ligne 6x/, donne le temps de
25s. Réglage surle CEF 1=24s.

4.2.2 Exemple d'un réglage du temps de déclenche-
ment. Temps de déclenchement (selon Pt. 4.2.1.f}
=24 s. Déplacer les commutateurs 3 et 4 (Fig. 10, K)
vers la droite: 16s+8s=24s.

4.2.3 Réglage du temps de déclenchement si le

temps de blocage estinconnu. Avec les moteurs

standards, dont on ignore le temps de blocage, il est

en général normal de régler tg,s, = 10s.

Avec les moteurs spéciaux (par ex. moteurs immer-

gés & réaction thermique rapide), il est possible de

procéder de la fagon suivante:

- Essaide démarrage avec unréglagede 2 s

- S'il y a déclenchement, laisser le moteur se refroi-
dir et refaire I'essai avec un réglage de 4 s.

- Et ainsi de suite jusqu’a ce que le démarrage réus-

sisse. )

4.3 Les fonctions «Protection contre les défaillances
de phase et les asymétriesn {Fig. 10, H), «Indication
de courant de surchargen» {Fig. 10, G: clignotements
de la diode iumineuse rouge si le courant dépasse
1,1 x I¢) et «Réarmement automatique» (Option)
sont réglées en usine. J

18 22521
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8.5 x I. Admissible locked rotor time (from cold
state)=17s.

Through the point of intersection 17 s/8.5 x /4, the
nearest time/current characteristic curve (a) is mo-
ved parallel to the intersection with the 6 x /, line,
this giving 25 s. Setting on the CEF 1 =24 s.

4.2.2 Example for the setting of the trip time

Trip time determined (in accordance with point
4.2.1.f) =24 s. Slide switches 3 and 4 (Fig. 10, K)
moved to the right: 16s+8s=24s.

4.2.3 Trip time setting with unknown locked rotor
time
For standard motors a normal setting of tgy/,=10s
can be assumed in general when the exact locked
rotor time is not known.
For special motors (e.g., thermally critical submersi-
ble pump motors), the procedure can be carried out
as follows when the exact locked rotor t|me is not
known:
- start attempt with setting 2 s
- if trip occurs, let motor cool down and repeat start
attempt with a 4 s setting
- continue until start is successful.

4.3 The functions «single-phasing and asymmetry
protectionn (Fig. 10, H), «vovercurrent indication»
(Fig. 10, G: flashing red LED at 1.1 x /o) and «auto-
matic reset» {option) are set at the factory.

Spreéher+$chuh
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f) Interpolationsbeispiel: Blockierstrom = 8, 5 x Iq.
Zuldssige Blockierzeit (vom kalten Zustand aus) =
17s.

Durch den Schnittpunkt 17 5/8,5 x 1, wird die
néchstgelegene Zeit/Strom-Kennlinie (a) parallel ver-
schoben. Auf dieser Parallelen ersieht man beim
Schnittpunkt mit der 6 x /o-Linie die Zeit 25 s.
Einstellung am CEF 1 =24 s,

4.2.2 Beispiel fir Einstellen der Ausldsezeit
Ermittelte Ausldsezeit (gemiss Pkt. 4.2.1.f) =24 s
Schalter 3und 4 (Fig. 10, K) nach rechts stellen:
16s+8s=245s

4.2.3 Einstellen der Ausldsezeit bei unbekannter

Blockierzeit

Fir Standardmotoren kann man sich im allgemeinen

mit einer Normaleinstellung tsxso = 10 s behelfen,

wenn die genaue Blockierzeit n|cht bekanntist.

Fir Spezialmatoren (z.B. thermisch flinke Unterwas-

sermotoren) kann bei fehlender Angabe der Blockier-

zeit auch wie folgt vorgegangen werden:

- Anlaufversuch mit Einstellung 2 s

- Wenn Auslésung erfolgt, Motor abk{hlen lassen
und neuer Anlaufversuch mit4 s

- u.s.w., bis Anlauf gelingt.

4.3 Die Funktionen «Phasenausfall- und Asymme-
trieschutz» (Fig. 10, H}, «Uberstromanze«ge»

(Fig. 10, G: blinken der roten LED bei 1,1 x /) und
«automatische Riickstellungn» (Option) sind ab Werk
fest eingestelit.

22521 19
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K. Mise an service

5.1 Appliquer la tension d'alimentation. Le relais de
_sortie s’enclenche et la diode lumineuse verte
‘(Fig. 10, F) indique I’état de service.

5.2 Maintenir le bouton «Test 6 x /» (Fig. 10, J} ap-
puyé jusqu’au déclenchement du relais survenant
aprés le temps réglé tgy, (Fig. 10, K). Simultané-
ment la diode Jumineuse 7 rouge (Fig. 10, G) de la pro-
tection contre les surcharges thermiques s’allume et
laverte (Fig. 10,F) s’éteint. Aprés un temps de re-
froidissement d’environ 6 fois tsxle {par ex. aprés
60 s pour tgur,= 105}, appuyer sur te bouton «Re-
setn etle réarmement s’ensuit.

5.3 Test de la protection thermique par sonde PTC
pour les CEF 1-12 et CEF 1-22

Court-circuiter pendant environ 0,5 s les entrées de
mesure de la sonde T1 et T2 (Fig. 10, D). Le relais de
sortie déclenche. La diode lumineuse rouge

(Flg 10, 1) de ia protection thermique par sonde PTC
s'allume et simultanément la verte {Fig. 10, F)
s'éteint.’Appuyer sur le bouton «Reset» (Fig. 10, E)
et le réarmement s’ensuit.

5.4 Pour un test détaillé voirle Pt. 7.

6. On peut maintenant mettre le moteur en service

20 22521

Active 29/01/2014

5. Commissioning

5.1 Connect supply voltage. The output relay pulls
in and the green LED (Fig. 10, F) signals operational
readiness.

5.2 Keep push button «Test 6 x {¢» {Fig. 10, J) de-
pressed until a trip takes place after the set time
texsq (Fig. 10, K): The output relay drops out, the red
LED (Fig. 10, G} of the thermal overload protection
comes on and the green LED (Fig. 10, F) goes out.
After a cooling time of approx. 6 times tgx/, (i.e., af-
ter 60 s with tgx =10 s), depress «Reset» push
button (Fig. 10, €} and a reset will take place.

5.3 Test of function «thermistor overtemperature
protection» with CEF 1-12, CEF 1-22

Short-circuit the thermistor inputs T1 and T2

(Fig. 10, D} for approx. 0.5 s. The output relay drops
out, the red LED (Fig. 10, |} signals the response of
the thermistor overtemperature protection and the
green LED (Fig. 10, F) goes out. Depress «Reset»
push button (Fig. 10, Ej and a reset takes place im-
mediately.

5.4 See point 7 for detailed functional tests.

6. The motor can now be started

1
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5. Inbetriebnahme

5.1 Speisespannung anlegen. Das Ausgangsrelais
zieht an und die griine LED (Fig. 10, F) signalisiert
Betriebsbereitschaft.

5.2 Taste «Test 6 x /¢» {Fig. 10, J) gedriickt halten,
bis nach Ablauf der eingestellten Zeit texle
(Fig. 10, K) die Auslésung erfolgt: das Ausgangsre-
) lais félit ab, die rote LED (Fig. 10, G) des thermi-
Fig. 10 schen Uberlastschutzes leuchtet auf, gleichzeitig er-

H F
\ \ \ o 1> Z/ﬁ lischt die griine LED (Fig. 10, F}. Nach einer Abk(hl-
: & D

| sprecher+ 4 zeit von ca. 6mal texie (d.h., 2.B. nach 60 s bei
3:: schuh & q,)( © lexsg=10s) «Reset»-Taste (Fig. 10, E) driicken, wo-
M ! |_—€  durch die Rlickstellung erfolgt.
-0 .2 . .
- EE :‘E “/ 5.3 Test der Funktion «Thermistor-Ubertemperatur-
oy it | d (o] schutzn bei CEF 1-12, CEF 1-22
" T S Temex,, Rosai Thermistor-Eingdnge T1 und T2 (Fig. 10, D} ca.
" om_ '0‘7_1 CEF1-12 o 0,5 s kurzschliessen. Das Ausgangsrelais fallt ao,
eda g? (e} gP gPO @) O O die rote LED (Fig. 10, |} signalisiert das Ausldsen des
Uizt a8 57 3¢ 3 11 J Thermistor-Ubertemperaturschutzes, gleichzeitig er-
YU "’_‘B v lischt die griine LED {Fig. 10, F).
¢ 0 «Reset»-Taste (Fig. 10, E) driicken, wodurch sofort
die Riickstellung erfolgt.
5.4 Detaillierte Funktionstests siehe Pkt. 7.
6. Der Motor kann jetzt gestartet werden
Sprecher+Schuh 225214 21
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7. Test détaillé du CEF 1 avec une source de courant

monophasée

7.3 Généralités (Schéma de cablage voir Fig. 13)
Le CEF 1 est sous tension d'alimentation

{Fig. 10, A). Le contacteur K1 est déclenché. Le
commutateur S1 est ouvert. La source de courant
monophasée G1 est raccordée soit a 1(L1)-2(T1), &
3{L2)-4{T2) ou & BIL3)-8(T 3} selon la Fig. 13.

La diode lumineuse verte (Fig. 10, F) est allumée.

7.2 Testdes fonctions

a} Fermer le commutateur S1 et simultanément en-
clencher le chronometre PiT. Aprés 1,5 s la protec-
tion contre les défaillances de phase déclenche: la
diode rouge correspondante {Fig. 10, H) s’allume, le
relais de sortie déclenche et la diode verte

(Fig. 10, F} s’éteint.

Pour le CEF 1-12 ou le CEF 1-22, la diode rouge
(Fig. 10, G) de la protection contre les surcharges
thermiques clignote {Indication de courant de sur-
charge, le colrant dépasse 110% du courant nomi-
nal réglé I,). Aprés le temps réglé texle')

{Fig. 10, KJ, cette méme diode {Fig. 10, G) s'allume
en permanence: la protection contre le surcharges
thermiques a déclenché.

b) Remettre le chronometre P1T a zéro. Ouvrir le
commutateur S1 et simultanément enclencher le
chronométre P1T. Les deux diodes lumineuses rou-
ges (Fig. 10, H pour les défaillances de phase et
Fig. 10, G pour la surcharge thermique) restent allu-
mées.

22 22521
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7. Functional check of the CEF 1 with single-phase
current source

7.1 Genaral (block circuit diagram Fig. 13)

The CEF 1 is connected to the supply voltage

(Fig. 10, A). Contactor K1 is de-energized. Switch
S1isopen. The single-phase current source G1 is
connected in accordance with Fig. 13 across either
HLN-2(T1), 3{L2)-4{T2) or 5{L3)}-6(T3) on the CEF 1.
The green LED (Fig. 10, F) on the CEF 1 comes on.

7.2 Functional tests

a) Simultaneously close switch S1 and start stop-
watch P1T. The single-phasing protection trips after
1.5s:its red LED comes on [Fig. 10, H}, the output
relay drops out and the green LED (Fig. 10, F) goes
out.

With CEF 1-12 and CEF 1-22 the red LED (Fig. 10, G}
of the thermal overload protection flashes (overcur-
rent indication when the motor current exceeds
110% of the set rated current 7). After the time
texso') set'on the CEF 1 has elapsed {Fig. 10, K), the
red LED (Fig. 10, G) goes into a permanently ON sta-
te: the thermal overload protection has responded.
b) After conclusion of the functional test 7.2 a), the
stop-watch P1T is reset to zero. Simultaneously
open switch S1 and start stop-watch P1T. Both red
LEDs (single-phasing protection Fig. 10, H and ther-
mal overload protection Fig. 10, G) are still on.

. Sprecher+Schuh
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7. Funktionskontrolle des CEF 1 mit:’einphasiger
Stromquelle

7.1 Allgemeines (Blockschaltplan Fig. 13)

Am CEF 1 liegt die Speisespannung an (Fig. 10, A).
Das Schiitz K1 ist ausgeschaltet. Der Schalter S1

ist offen. Die einphasige Stromguelle G1 ist gemass
Fig. 13 entweder an 1(L1)-2(T1}, 3(L2)-4({T2) oder
5{L3)-6{T3) am CEF 1 angeschlossen. Die grine LED
{Fig. 10, F) des CEF 1 leuchtet.

[
7.2 Funktionstests

_a) Schalter S1 schliessen und gleichzeitig Stoppuhr

P17 starten. Nach 1,5 Sekunden 16st der Phasen-
ausfallschutz aus: dessen rote LED (Fig. 10, H)
leuchtet, gleichzeitig fillt das Ausgangsrelais ab und
die griine LED (Fig. 10, F) erlischt.

Beim CEF 1412 oder CEF 1-22 blinkt die rote LED
{Fig. 10, G) des thermischen Uberlastschutzes
(Uberstromanzeige, wenn der Motorstrom 110%
des eingestellten Nennstroms I¢ Gberschreitet),
Nach Ablauf der am CEF 1 eingesteliten Zeit Toxr,')
{Fig. 10, K) leuchtet die rote LED (Fig. 10, G) dau-
ernd: der thermische Uberlastschutz hat ausgeldst.
b) Anschliessend an den Funktionstest 7.2.a) ist die
Stoppuhr P1T auf Null zu stelien. Schalter S1 6ffnen
und gleichzeitig Stoppuhr P17 starten. Beide rcte
LED (Phasenausfallschutz Fig. 10, H und thermi-
scher Uberlastschutz Fig. 10, G) leuchten noch.

P33&) of 2B
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Aprés environ 5 secondes, appuyer sur le bouton Depress «Reset» push button (Fig. 10, E) after ap-
«Reset» (Fig. 10, E}: la diode rouge (Fig. 10, H)dela  prox. 5s: the red LED (Fig. 10, H) of the single-pha-
protection contre les défaillances de phase s’éteint. sing protection goes out immediately, the red LED
La diode rouge {Fig. 10, G) de |a protection contre {Fig. 10, H) of the thermal overload protection is still

les surcharges thermiques reste allumée. Aprés un on. After a cooling time of approx. 6 times gy,
temps de refroidissement d’environ 6 fois texs, (par {i.e., after 60 s with tgys, = 10 s), depress the «Re-
ex. 60 s pour texr, = 10 s) appuyer de nouveausurle  set» push button (Fig.. 10, E) again and a reset will
bouton «Reset», le réarmement s’ensuit: la diode take place: the red LED (Fig. 10, G} of the thermal
rouge (Fig. 10, G) de la protection contre les sur- overload protection goes out, the output relay pulls
charges thermiques s’éteint, le relais de sortie s’en- in and the green LED (Fig. 10, F) comes on.
clenche et la diode verte (Fig. 10, F) s"allume.

1) Sila source de courant monophasée ne peut pas ') if the single-phase current source G1 is not able to
fournir un courant de 6 x I, un courantde 2 x 1 supply six times the rated current 6 x I'e, double the
reste suffisant. Dans ce cas le temps jusqu’a Iallu- rated current will be sufficient (2 x I's). The time until
nage de la diode lumineuse rouge (Fig. 10, G) est the red LED (Fig. 10, G) comes on will then, howev-
i’environ 4 fois le temps réglé te,y,. er, be equal to approx. four times the time setting
’ texs, on the CEF 1, thatis, 4 times te./,.
24 22521 Sprecher+Schuh
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Nach ca. 5 Sekunden die «Reset»-Taste (Fig. 10, E)
driicken: die rote LED (Fig. 10, H) des Phasenausfali-
schutzes erlischt sofort, die rote LED (Fig. 10, G)
des thermischen Uberlastschutzes leuchtet weiter.
Nach einer AbkGhlzeit von ca. 6mal tgxs,e (d.h., 2.B.
nach 60 s bei tgxs, = 10 5) die «Reset»-Taste

L K H (Fig. 10, E) nochmals dricken, wodurch die Rick-

stellung erfolgt: die rote LED (Fig. 10, G} des thermi-
\ \ \ / / Fig. 10 schen Uberlastschutzes erlischt, das Ausgangsrelais

\ zieht an und die griine LED (Fig. 10, F) leuchtet.
\ > )
sp o)
C
| ee @b(l) /E
E‘i q
220, :
Ii=ld=___ A U™ s Tast 8%/, Aaset
) o CEF 1-12
& D

coecesee
B8ABwra~

LT R ml N
L §P : @@OOOO@
]

'Y Wenn die einphasige Stromquelle G1 den sechs;fa-

, chen Nennstrom 6 x /¢ nicht liefern kann, gentigt
hiefr der doppelte Nennstrom 2 x [,. Die Zeit bis
zum Aufleuchten der roten LED {Fig. 10, G) betrdgt
dann jedoch ca. das Vierfache der am CEF 1 einge-
stellten Zeit tgxs,, also ca. 4mal texy,.

Sprecher+Schuh . 22521 25
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§ Sorecher-
schuh

X

i

Schwelz/SuisSe/Swltzerland

Sprecher +Schuh AG
Buchserstrasse 7
CH-5001 Aarau
Telefon: (064) 27 21 21
Telex: 981 222 ssach
Telefax: (064) 27 29 00

i
i '
i o g
i

Toutes modifications rechniques rdservées . !
Technical changes resarved
Technische Andarung:an vorbehalten
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TELEMETRY FOLDER CONTENTS KOORINGAL DRIVE PUMP STATION

DRAWING TITLE DWR No. DATE REV.
FOLDER CONTENTS KOORO01.WK4 16/07/96 -
SPRECHER + SCHUH INSTRUCTIONS 22 521 1993 No3
TERCEL LIGHTNING PROTECTION SINGLE PHASE SURGE DIVERTER IP70SD-1 - -
CROMPTON INSTRUMENTS PHASE BALANCE RELAY IW250PS 4/93 No3
MULTITEK POWER and CURRENT TRANSDUCER CERTIFICATE - - P
POLYSONICS MST ULTRASONICS FLOWMETER OPERATORS MAN. - 11/1/90 -
VEGA PRESSURE TRANMITTER TECHNICAL INFO & OPERATING INSTR. 216751 4/94 -
PLATYPUS LEVEL TRANSDUCER & PRESSURE TRANSMITTER SG 4-2-2 8/93 -
PLATYPUS CALIBRATION CERTIFICATE 413-007 - -
KOORINGAL WATER PUMPING STATION SITE LAYOUT 486/7/HG1T091E 21/5/96 D
KOORINGAL WATER PUMPING STATION PLAN OF WELLS 486/7T/HG1T092E | 21/5/96 D
KOORINGAL WATER PUMPING STATION SECTION "A" 486/7/HG1T093E 21/5/96 D
" CABLE DETAILS KOOR.WK4 13/06/96 -
_TEST SHEETS - KW AND AMP TRANSDUCER CHECK LIST F6000TS1 23/03/95 -
TEST SHEETS - KW AND AMP TRANSDUCER CHECK LIST F6000TS1 23/03/85 -
TEST SHEETS - INSTRUMENT CHECK SHEET - FB000TS3 23/03/95 -
TEST SHEETS - INSTRUMENT CHECK SHEET F6000TS3 23/03/95 -
TEST SHEETS - INSTRUMENT CHECK SHEET F6000TS3 23/03/95 -
TEST SHEETS - CABLE AND MOTOR CHECK LIST F6000TSS 23/03/95 -
TEST SHEET --RTU SUPPLY FORM 4 D01015 15/03/95 -
SWITCHBOARD CUBICLE CONSTRUCTION & GENERAL ARRANGEMENT £94-BM6000/A0 26/9/95 E
SWITCHBOARD ELECTRICAL SCHEMATIC & THREE LINE DIAGRAM E94-BM6000/A1 25/9/195 E
SWITCHBOARD ELECTRICAL SCHEMATIC & THREE LINE DIAGRAM E94-BM6000/A2 25/9/195 E
SWITCHBOARD ELECTRICAL SCHEMATIC & THREE LINE DIAGRAM ES4-BM6000/A3 2519195 E
SWITCHBOARD ELECTRICAL SCHEMATIC & THREE LINE DIAGRAM E94-BM6000/A4 25/9/95 E
SWITCHBOARD EQUIPMENT & LABEL SCHEDULE £94-BM6000/A5 258195 |- D
SWITCHBOARD CUBICLE CONSTRUCTION & GENERAL ARRANGEMENT ES4-BM6000/A6 15/5/95 Cc
SWITCHBOARD CUBICLE CONSTRUCTION & GENERAL ARRANGEMENT - E94-BM6000/A7 26/9/95 e’
R
KOORO01.WK4 16/07/96 -

File:- KOOR0O1.WK4 Date:- 07/16/96

Active 29/01/2014

. Page 30 of 172




Q-Pulse Id TMS737

Centenary Highway Westlake SPS SPO1? Integrated Departmental Telemetry OM Manual

SINGLE PHASE SURGE DIVERTER

ISOPULSE IP70SD-1

Thank you for choosing a Tercel ISOPULSE
surge  diverter . for your  protection
requirements.

For this diverter to function correctly, it must
be installed as described. Please instruct your

installation perscanel tc read this instruction

before proceeding with installation.
. -~

WARNING: THIS UNIT IS DESIGNED FOR
.CONNECTION TO THE AC MAINS. DANGEROUS
VOLTAGES EXIST ON COMPONENTS INSIDE THE
CASE. THIS PRODUCT MUST BE INSTALLED BY
A LICENCED ELECTRICAL CONTRACTOR IN
ACCORDANCE WITH AUSTRALIAN STANDARD

AS3000.

Operation

The 1SOPULSE range of surge diverters is
designed to provide basic shunt protection for
loads on either single or three phase supplies.

- ISOPULSE surge diverters have a unique

feature: all primary surge diverting
components that normally have mains voltage
across their terminals are_ protected and
alarmed. - .

The surge atsorbing components is metal
oxide varistor (MOV) connected between the
phase and neutral.  The active phase MOV is
continuously monitored for integrity. This
active MOV is protected by a thermal fuse
which will open - should the MOV
temperature rise due to an overload. This is
in accordance  with manufacturers
recommendations. In addition the fuse will
open on _overcurrent.
integrity of the MOV, MOV voltage is
sensed and fed to alarm circuitry which
operates an on board LED for each MOV.

To monitor the

PTY LTD

LIGHTNING -
PROTECTION

~ 4Teree

The IP70SD-1 is designed for direct
installation into switchboards, distribution
boards or at building point of power entry
for protection against lightning surge and
power transients.

Specifications

ISOPULSE 1P705D-1
1 phase/neutral
240V AC

275V AC

Transverse mode

Model No:

Lines protected:
Operating volts:
Max operating volts:
Protection modes:

Surge withstand: ANSI C62.41 cat, A,B,C-
AS1768-1991 cat. A, B, C
Surge rating: 7TOKA for 8/20us pulse
Alarms: Active MOV
alarmed with local
display LED.
Mounting: Two slotted 6mm holcs.
‘Dimensions: 110mm x 100mm x 45mm
Connection: - Flying leads
Wiring: 4mm? leads, 0.4m long
Location: Suitable for MEN or non

MENM systems.

Tercel Pty Ltd

ACN 008 595 300
Melbourne Sydney Canberra ' Perth
(03) 419 4477 (02) 630 2278 (06) 251 5100 (09) 375 2407
Active 29/01/2014
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INSTALLATICHIINSTRUCTIONS

INTRODUCTION

te phase balance relay module provides
ontinuous surveillance of a 3-phase, 3
or 4 wire system and protects against:

. Phase loss.
. Phase reversal

. Phase unbalance
4., System under voltage

!he module de-energises a relay should

ny of the above faults occur.

An adjustable time delay is fitted to
liminate spurious operation on short
erm supply fluctuations. :

A red LED indicates that the supply is

'ith_in limits. :

itonnec':tion Diagram

Relay }
I Contact Set 1 Contact Set 2
/ N / \
14 11 12 22 21 24
I . PROTECTOR 10
T 024 ‘@’%Unbal
e s |
Te22 SET
I el o & 5
. {
- S » \®’Seconds
- DELAY
L1 L2 L3
A input ' .
ly(e: Neutral connection not required.

l)imensions

measurements in mm
l100EL'252

Centenary Highway Westlake SPS SP019 Integrated Departmental Telemetry OM Manual

[rompton %
INSTRUMENTS §

PRODUCTS COVERED

——

252-PSFW. Phase loss and unbalance

only. .
252-PSGW. . Phase loss, unbalance and
‘ undervoltage. '

TYPICAL APPLICATIONS

To provide continuous surveillance of a
3 phase system against, phase loss,
phase reversal, unbalance and under-
voltage. :

The phase unbalance feature protects
motors of any size, from full-load to
no load, against excessive temperature
rise due to unbalanced supplies e.g. a
10% unbalanced supply can increase the
temperature rise by 150%.

In addition, this also protects against
the phantom voltage generated during a
single phas= failure when running at
low load.

— sy

I ' @ @@@_‘_

}] : ﬂ 35 o
&

I i ;

— ‘ @

- |EEEEE
! . ja—35—
d T
: I : § (M4)
release clip adaptor for panel mounting 252 case only.

Q-Pulse Id TMS737
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i

n
!

ltK LTD.: Telephone No. (0787) 223228 Fax No. (078/) 24530,
ster ‘Way. Earls Colne Industrial Park. Earls Colne, Colchester, Essex.,C04 2NS

3
il

ADVICE NOTE

Q-Pulse Id TMS737 . ~ Active 29/01/2014

Delivery Address:

AS INVOICED —————-

—

Order No. 3200
Customer No.MULZ06

Naxtional

r : :
Address:. :
MTL Instruments FTY Ltd. Invoice No. 3322 —————7
Unit & ' :
14—;’ Sorbonne Crescent Tax Foint:0F/01/93
Ferth 5135 : ’
BN WEstern.Australia
I Method of Despatch: dequl Express
Weights:Gross:Z25kg Nett:Z24ka
I Measurzments:1l Carton
}_uantitv : Fart Number
espatched - Description
'! .
I 18ea MLOOWAZ
: ISph Iw Bal Watt Transducer
~ I/F 413V L/L 3A Aux . 230VAC
i O/F 4/2 t.)mH = ZT&O0 cal watts
. =lea. M1Q00OALL
. Live Zero Current Transducer
I/F 0/5A AC Aux.2T0VAC
O/F 4/720maA
il
‘ 1 CERTIFICATE OF CONFORMITY °
I This is to certity that supplies detailed nhareon have heen
. inspacted and tested to conform in all respects with the
. relevant :DELlnluatlunS and/or other technical reguirements in
I the contract. A1l test equxpment is traceable to UK
. standards.
I SPECIFACTION: @s Specified Type numbers
I : Signed //%{7//
i MULTITEZ LID. VAT Reaistration No.: 329 3312 32
]
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l ‘ : . POLYSONICS
_ MASTER

DEDICATED ULTRASONIC FLOWMETER
OPERATORS MANUAL

.

h
G
I

N L GoM 33800 |
. ® TFT3 885 X1000

i . .
| [ 4

ol Y. Lo

\ SDERTMTY M J
NGNAL PROCESSON . [ Y WN
o o @)
[T, 4

v are. 22 T e e
hl s ez jesies

O N

|
i = =
| AODE rowanc
B 50 =%
1 i = . |
LL S, oj

POLYSONICS

_WORLD'S LEADER IN NON-CONTACT FLOWMETERS

o 10335 Landsbury, Suite 300 ® Houston, Texas 77099
KJ ' Phone: 713-530-0885 ° Toll-chc: 1-800-231-7975 * FAX: 713-498-7721

PROCON H&iNGcey prv.mo.

© 1990 BY: POLYSONICS ; ¢ 365 Montague Road
PRO west End. Q. 4101

i N | Focsimile ©7) 8461588

. , Prone  (07)846 351

&-Pulse Id TMS737 ) Active 29/01/2014
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 WARRANTY

Polysonics’ products are warranted to be free from defects in material and workmanship at
- the time of shipment and for one year thereafter. Any claimed defects in Polysonics’ products

must be reported within the warranty period. Polysonics shall have the right to inspect such

products at buyer’s plant or to require buyer to return such products to Polysonics’ plant.

In the event Polysonics requests return of its products, Buyer shall ship with transportation
charges paid by the Buyer to Polysonics’ plant. Shipment of repaired or replacement goods
from Polysonics’ plant shall be F.O.B. Polysonics’ plant. A shop charge may apply for |
alignment and calibration services. Polysonics shall be liable only to replace or repair. at its
option, free of charge, products which are found by Polysonics to be defective in material or
workmanship, and which are reported to Polysonics within the warranty period as provided |
above. This right to replacement shall be Buyer’s exclusive remedy against Polysonics.

Polysonics shall not be liable for labor charges or other losses or damages of any kind or . E
description, including but not limiited to, incidental, special or consequential damages caused
by defective products. This warranty shall be void if recommendations provided by
Polysonics or its Sales Representatives are not followed concerning methods of operation,
usage and storage or exposure to corrosive conditions.

paal

25
P

A

Materials and/or products furnished to Poiysonics by other suppliers shall carry no warranty
except such suppliers’ warranties as to materials and workmanship. Polysonies disclaims all

warranties, expressed or implied, with respect to such products.

EXCEPT AS OTHERWISE AGREED TO IN WRITING BY POLYSONICS, THE 5%
WARRANTIES GIVEN ABOVE ARE IN LIEU OF ALL OTHER WARRANTIES,
EXPRESSED OR IMPLIED, AND POLYSONICS HEREBY DISCLAIMS ALL OTHER

" WARRANTIES, INCLUDING THOSE OF MERCHANTABILITY AND FITNESS FOR
PURPOSE. ' ‘

s S N B S BN BN BN B B N B .

P
-

POLYSONICS

WORLD'S LEADER IN NON-CONTACT FLOWMETERS

10335 Landsbury, Suite 300 ¢ Houston, Texas 77099
Phone: 713-530-0885 ¢ Toll-Free: 1-800-231-7975 ¢ FAX: 713-498-7721

-
vy
A

o
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QUIPMENT DESCRIPTION
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Figure 1-1
Model MST Flowmeter
BRIEF DESCRIPTION . « Visual over-range indication when fluid velocity

The Polysonics Model MST flowmeter (Figure 1-1) is
a permanent, non-contact, ultrasonic flowmeter that
measures fluid flow from the outside of full pipes. Both
english and metric versions of the flowmeter are avail-
able. The Model MST flowmeter is normally supplied
with a NEMA 4X non-metallic housing. An optional
NEMA 7 (explosion proof) housing can be supplied for
hazardous environments. The transducers are designed
to meet BASEFA requirements. Figure 1-2 contains
technical specifications for the flowmeter.
Features of the Model MST include:

« Simultaneous digital display of flow rate and total

flow.

11/1/90

Active 29/01/2014

has exceeded the full scale setting.
Five-position velocity range switch with
calibration test position toensure accurate
calibration and maximum resolution.
Auto-range totalizer in selectable, volumetric
units.

4-20 mA interface that can be connected to an
external device, such as, a chart recorder.
0-10 VDC interface that can be connected to an
external device, such as, a chart recorder.

Positive zero interface that can be connected to

an extemnal device, such as, a pump-controller,
that causes a contact closure when a no flow
condition exists. The contact closure will activate
the low signal circuit that inhibits flow rate

Page 38 .Qf 172 -
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CHAPTER 1 - EQUIPMENT DESCRIPTION

"Flow Range

Pipe Inside Diameter
Range

Output

External Adjustments
Linearity -
Repeatability

Accuracy

S switch selectable ranges pius CAL TEST position. For US flowmeters, ranges
are 2, 4, 8, 16, and 32 feet per second. For metric tlowmeters, ranges are .5, 1,
2, 4, and 8 meters per second.

For US flowmeters, .2-inches to 99.9-inches. For metric flowmeters, .5 mm to

2,499 mm. 4

4-20 mA DC into 750 ohms

Range, sensitivity, damping and mA output
+1-0.5% full scale ‘
+/-0.1% full scale

+/- 2% full scale

Transmitter Temperature
Range .

-10°F to +160°F
(-23°C to +71°C)

Dual head type designed to meet BASEFA requiremeénts with standard 20 foot
armored cable. Custom length cables are available as an opuon Dual head
underwater/underoround type is available as an option.

Transducer

-30°F to +300°F
(-34°C to +149°C)

Transducer Temperature
Range
Signal Strength Indicator Analog signal strength meter and LED signal condition indicator. : . €M\

Power Requirements 115 VAC or 220 VAC +/- 20%, switch selectable

Housing NEMA 4X non-metallic housing

Figure 1-2
Model MST Technical Specxﬁcauons

readings and totalizer counting during no flow
conditions.

» Rate/total factor to allow for computation and
indication of total flow in virtually any
engineering unit.

» Doppler signal strength indicator with operate
and alert LEDs

* Damping and Sensitivity adjustments for

"~ customized flow response.

Signal Strength Meter, A meter that provides an
" indication of the strength of the received Doppler
signal. With no flow, provides an indication of back-
ground noise and is used to adjust the SENSITIVITY
control.

. - - - - - R .

Display, An LCD display that shows setup parameters
and flow readings.

Operate Light, A green light that is lit when the

LIS"I‘ OF SUPPLIED ITEMS : Doppler signal strength is sufficient to measure fluid
Figure 1-3 is a list or standard and optional items flow.
supplied with the Model MST flowmeter.

vé - -

Alert Light, A red light that is lit when the Doppler
' signal strength is insufficient to measure fluid flow. A

DESCRIPTION OF FRONT PANEL flashing ALERT light with a continuously lit OPER-

INDICATORS : Py £ : high
The front panel indicators described below are labeled ATE light indicates me presence of spurious i
in Figure 14.

1-2 11/190
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CHAPTER 1 - EQUIPMENT DESCRIPTION

STANDARD ITEMS
QUANTITY DESCRIPTION POLYSONICS
P/N
1 - Flowmeter 20772-0005
1 Operator’'s Manual : 20807-0001
1 Acessory Kit, Includes The Following Items: 20806-0001
1 « 2 Ounce Tube Ultrasonic Coupling Compound 10823-0001
4 ¢ 32 Inch Stainless Steel Pipe Strap 10605-0001
1 Universal Mounting Kit 20807-0001
2 » Bracket | 20322-0001
2 ¢ U-Clamp 10609-0001
4 » 1/4-20 x 3/8-inch Flat Head Screws 11016-0001
) -
OPTIONAL ITEMS
QUANTITY DESCRIPTION POLYSONICS
. P/N
1 Fuse 20 x 5 mm, 0.5 A/250 V Fast-blo (flowmeter without heater 10261-0003
| assembly and 115. VAC line voltage)
1 Fuse 20 x S mm, 0.2 A/250 V Fast-blo (flowmeter without heater 10261-0001
assembly and 240 VAC line voltage) .
1 Fuse 20 x 5§ mm, 0.4 A/250 V Fast-blo (flowmeter with heater 10261-0002
-assembly and 115 VAC line vlotage)
1 Fuse 20 x 5 mm, 0.6 A/250 V Fast-blo (flowmeter with heater 10261-0004
. assembly and 240 VAC line voltage)
1 Proportional Sampler Board 20020-0032
1 Dual Alarm Board (For Hi/Lo Alanns) 20071-0002
1 Counter Board (For Mechanical Totalizer) 20095-0002
1 Internal Heater Assembly (115 VAC line voltage) 20761-0001 -
1 Internal Heater Assembly (240 VAC line voltage) 20761-0002
1 Standard Transducer Set _ ) 20804-0001
2 Underwater/Underground Transducer (Single Transducer On An 20752-1020
' Individual Cable)
1 Underwater/Underground Transducer, Y-Configuration 20753-1020

Figure 1-3

LIST OF ITEMS SUPPLIED WITH FLOWMETER

frequency noise signals that may cause erroneous flow
rate readings.

Signal Processor - and + Lights, Lights that flash

when the signal processor circuit is compensating for
interfering signals above or below the correct flow rate.
Fluctuation between the two conditions is expected. A
continuously lit + lamp indicates an abnormality.

11/1/90
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‘The front panel controls described below are labeled in
"Figure 1-4, '

Velocity Range Switch, A switch used to set the
full-scale value of the flowmeter for fluid velocity. For
english flowmeters, the velocity range is in feet per
second (FPS). For metric flowmeters, the velocity
range is in meters per second (MPS). The VELOCITY
RANGE switch also has a CAL TEST position used for
testing the calibration of the flowmeter.

DESCRIPTION OF FRONT PANEL CONTROLS

1-3

Page 40 Qf 172



- -

4 -'. i - =t -" - -. - - i

!
I
]
I
]
!

3
3

i

Q Pulse Id TMS737

Centenary Highway Westlake SPS SPO19 Integrated Departmental Telemetry OM Manual

L+ Contencey Hotwoy westake $7% P01 nfegrated Departmental el

CHAPTER 1 - EQUIPMENT DESCRIPTION

-,_\\ l.——\\' \\
! h ' \,
[ A b
b . ! !
Pl 0o SIGNAL
VELOCITY RANGE N a STRENGTH
SWITCIH : Ol I METER
}
P =
T CETT ! @-—————— TIIUMBSCREW
OPERATE LAMP ! - @ i TFT3 §55 X1000 | ™~ 1|
’ i H ALERT i ]
|1l D
ALERT LAMP : 7 . @ DISPLAY
SENSITIVITY L 5 Q) N L 'DAMPING
CONTROL Vi -, _ _Q’ - CONTROL
. ~ SENSITIVITY oavPNa ; :
| 2 MA OUTPUT -
- ' | _— CONTROL LOCK
SIGNAL PROCESSOR j Ol SET SWITCII ua outpu \ — :
- AND + LAMPS . 2 2 e MA OUTPUT
Ll e BT o T , CONTROL
| OO0 |
: R A T )
SIGNAL PROCESSOR i (D) G9 | Q4 TIIUMBSCREW
" TEST/AUTO SWITCH T mp o o Powona
oo wer B DY wramrim |
o tn1eR — KEYBOARD
\ B00® -
& ! /\_/

Figure 1-4
Front Panel

, A control that sets the gain of the
Doppler receiver circuit. The SENSITIVITY control is

used to adjust the flowmeter to conditions at the trans-

ducer site, so that there is a sufficient signal for reliable
readings while assuring low-signal cutoff under no-
flow conditions.

Damping Control, A control that suppresses short-
term fluctuations in the fluid velocity reading and
adjusts response time to changes in fluid velocity.
Response to changes will be slower as the DAMPING
control is turned clockwise.

Signal Processor Test/Auto Switch, A switch that
controls the signal processor circuit and is used to verify

_that the circuit is operating. The signal processor circuit

compensates for flow conditions that cause low or high
flow rate readings. The switch is normally in the AUTO
position which enables the signal processor circuit. In

the TEST position, the signal processor circuit is dis-

1-4
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abled. With the switch in the TEST position, the
SIGNAL PROCESSOR - and + lights will stop flash-
ing and the flow rate reading will change, indicating
that the signal processing. circuit was operating when
the switch was in the AUTO position.

MA Output Control, A control used to adjust the 4-20
mA interface and the 0-10 VDC interface to give 20
mA and 10 VDC output, respecuvely, at 50% to 100%
of the selected velocity range.

Set Switch, A switch that is pressed when the MA
OUTPUT control is used to adjust the 4-20 mA inter-
face and the 0-10 VDC interface.

Keyboard, A key pad used to setup and control the
flowmeter's microprocessor. The [CLEAR] key acts as

a delete key.

11/1/90
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CHAPTER 2
PROGRAMMING

GENERAL
Figure 1-4 is an illustration of the front panel of the

Model MST Dedicated Ultrasonic Flowmeter. All

_ switches, controls and the keyboard-used to program

the flowmeter are mounted on the front panel and have
been labeled-in Figure 1-4.

The steps to program the flowmeter are as follows:
» Set velocity range.
+ Set flow rate units. .
+ Set the flow rate factor, if required.
» Set the 4-20 mA and 0-10 VDC interfaces, if
required.
« Tum the totalizer on, if required.

To access the controls on the front panel of the flow-
meter, unscrew the six front cover screws (Figure 1-1)
using a straight slotted screwdriver and swing the front
cover open. After completion of programming, close
the front cover and tighten the six front cover screws.

SET VELOCITY RANGE

1. The velocity range is set to the next position above
the fluid velocity, i.e., the velocity switch is set to 16
for a fluid velocity of 12 feet per second. This procedure
should not have to be performed again unless the fluid
velocity being measured exceeds the velocity range
setting. ‘ '

NOTE
Equations for calculating fluid velocity are included

in Appendix B, Flow Conversion Data.

2. Tum on the electrical power to the flowmeter.

3. Rotate the VELOCITY RANGE switch to the ap-
propriate position. -

SET FLOW RATE UNITS

1. The flow rate units are set at the time the flowmeter

is placed in service. This procedure should not have to
be performed again unless the flow rate units are to be
changed or the flowmeter’s transducer is moved to
another pipe wnh a different inside diameter.

11/1/90
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2. Tum the SENSITIVITY and DAMPING controls
counter-clockwise to their minimum positions.

3. For english flowmeters, FPS XX.XX VOLUME
PROGRAM OFF will appear on the display. For
metric flowmeters, MPS XX.XX VOLUME PRO-
GRAM OFF will appear on the display. 4

4. Initialize the flowmeter by pressiig the {F] key
followed by the [.] key followed by the [CLEAR] key.
The display will momentarily flash signaling that the
flowmeter has been initialized.

NOTE
Initializing the flowmeter ‘erases all program pa-
rameters.

5. Press the [PRG] key. ENTER PASSWORD will
appear on the display. -

6. Key in the two character password and then press
the [YES] key. .

NOTE
The password for all new flowmeters is set at the
factory to 00.

7. ENTER PIPE L.D. will appear on the display after
the password has been entered. :

8. Key in the pipe inside diameter and then press the
[YES] key. Appendix C, Pipe Schedules, lists inside
diameters for various nominal pipe sizes and materials.
The accuracy of the flow rate meagurements will be
enhanced if an actual measured pipe inside diameter is
used.

9. For english flowmeters, IS FLOW RATE UNITIN
GPM? will appear on the display. For metric flowme-

ters, IS FLOW RATE UNIT IN L/SEC? will appear
on the display.

10. If this is the correct flow rate unit, press the [YES]
key. Otherwise, press the [NO] key and the next
available flow rate unit will appear on the display.

_ Continue pressing the [NO] key until the desired flow

2-1
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UNITS DESCRIPTION UNITS DESCRIPTION
GPM Gallons per minute L/SEC Liters per second
GPH " Gallons per hour L/MIN Liters per muinute
GPD Gallons per day L/HR Liters per hour
MGD Million gallons per day ‘
IGPM Impenal gallons per minute IGPS - Imperial gallons per second
: IGPM Imperial gallons per minute
CFs Cubic feet per second IGPH Impenrial gallons per hour
CFM Cubic feet per minute ' ,
CFH Cubic feet per hour M3/SEC Cubic meters per second
CFD Cubic feet per day M3/MIN Cubic meters per minute
) M3/HR | Cubic meters per hour
LBM Liquor barrels per minute M3/DAY Cubic meters per day.
LBH | Liquor barrels per hour ’
LBD Liquor barrels per day KG/SEC Kilograms per second
_ KG/MIN Kilograms per minute
OBS Oil barrels per second KG/HOUR Kilograms per hour
OBM .Oil barrels per minute KG/DAY Kilograms per day
OBH Oil barrels per hour
OBD Oil barrels per day OBS Oil barrels per second
OBM Qil barrels per minute
Figure 2-1 OBH Oil barrels per hour
Flow Rate Units For US Flowmeters OBD Oil barrels per day

rate unit appears on the display and then press the {YES]
key. .

. NOTE .
Flow rate units for english flowmeters are as shown
in Figure 2-1.- Flow rate units for metric flowmeters
are shown in Figure 2-2. All kilogram units are based
on a specific gravity of one. A specific gravity of one
is defined as one U.S. gallon of water weighing 8.3283
pounds in air at a temperature of 60 degrees Fahren-
heit. If a fluid with a specific gravity other than one
is being measured, a flow rate factor must be applied
as described in the Set Flow Rate Factor section.

11. The flow rate will appear on the top line.of the
display and the-xelocity rate will be appear on the
bottom line of the display.

12. The flowmeter is now set to measure fluid flow.

SET FLOW RATE FACTOR

1. Flow rates in units other than those shown in Figures
2-1 and 2-2 can be shown on the display by selecting
the available flow rate unit closest to the desired unit
and applying a flow rate factor. Flow is measured in
the selected unit and then multiplied by -the flow rate
factor (expressed as a percentage) and the result is
shown on the display.

Active 29/01/2014

Figure 2-2 .
Flow Rate Units For Metric Flowmeters

Example .
It is desired to measure the flow in a pipe in cubic yards:
per second.

To measure the flow in cubic yards per second, a flow
rate multiplier must be used because cubic yards per
second is not one of the available flow rate uaits for the
flowmeter. Select cubic feet per second (the closest flow
rate unit the flowmeter can be programmed to measure)
and determine the flow rate multiplier required to
convert cubic feet per second to cubic yards per sec-
ond. Based upon one cubic yard equal nine cubic feet,
cubic feet per second can be converted to cubic yards
per second as follows:

yds.Isec. = 1yd.2/9 ft.3 x ft.%/sec.
19 x ft.rsec.
11 ft.3/sec.; or,
11.1% ft./sec.

The flow rate factor to convert cubic feet per second to
cubic yards per second is 11.1%.

: CAUTION
The flow rate factor must be set before the totalizer
is turned on. If the totalizer is on when the flow rate
factor is set, the totalizer does not reset to zero and
does not convert the existing reading to the new

11/1/90
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units. The totalizer will start counting using the new
units added to the existing reading which was based

_ on the old units.

2. Press the [F] key followed by the [RATE FACTOR]
key. .

3. _% will appear on the top line of the display with
the percent sign blinking. Key in the flow rate factor
expressed as a percentage and press the [YES] key. The
flow rate factor can be any number between 1.001 %
and 199.9%.

4. The flow rate shown on the display is now based
upon the selected flow rate unit multiplied by the flow
rate factor. To indicate this, the flow rate factor fol-

lowed by a blinking % is shown on the top line of the
display.

5. To turn the flow rate factor off, press the [F] key
followed by the [RATE FACTOR] key followed by the
(CLEAR] key. The flow rate factor and the blinking %
on the top line will disappear and the flow rate will
again be displayed in the selected flow rate unit.

SET 4-20 mA AND 0-10 VDC INTERFACES

1. The flowmeter is equipped with a 4-20 mA interface
and a 0-10 VDC interface that can each be connected
to an external device, such as, a chart recorder. The full
scale output of the 4-20 mA interface can be set from
the keyboard. The 0-10 VDC interface is slaved to the
4-20 mA interface so that the 0-10 VDC interface full
scale output is set at the same time as the 4-20 mA
interface. v _ ‘

IMPORTANT

The 4-20 mA and the 0-10 VDC interfaces must be

set before the totalizer is turned on. The SET switch
is disabled when the totalizer is operating to prevent
invalid totalizer counts. The flowmeter cannot proc-
ess flow information when the SET switch is de-
pressed.

2. Press the [F] key and then press the [OUTPUT

. RANGE] key.

3. ENTER 20 MA RANGE ? XXX,
where XXX is the current flow rate units, will appear
on the display.

4. Key in the desired value for the full scale output of
the interfaces and then press the [YES] key.

11/1/90
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5. Tum the MA OUTPUT control lock (large knob at
the bottom of the control) counter-clockwise to unlock
the ‘control. '

6. Press and continue to hold the SET button located
on the front panel. #### XXX RANGE AD-
JUST ---> (or) <---, where #### is the value kéyed in
for the full scale output and XXX is the current flow
rate units, will appear on the display.

7. If ---> is displayed, turn the MA OUTPUT control

clockwise until the arrow disappears and the word SET
appears on the display. The SET button can now be
released and the full scale output is now programmed.
If the MA OUTPUT control is at the full clockwise
position and SET has not appeared on the display, the
VELOCITY RANGE switch must be rotated to a higher
velocity range. Continue moving to a higher range until
the <-- arrow appears on the display. Now the MA
OUTPUT control can be turned counter-clockwise until
the arrow disappears and SET appears on the display.

8. If <--- is displayed, turn the MA OUTPUT control
counter-clockwise until the arrow disappears and the

word SET appears on the display. The SET button can
now be released and the fill scale output is now
programmed. If the MA OUTPUT control is at the full
counter-clockwise position and SET has not appeared
on the display, the VELOCITY RANGE switch must
be rotated to a lower velocity range. Continue moving
to a lower range until the --> arrow appears on the
display. Now the MA OUTPUT control can be turned
clockwise until the arrow disappears and SET appears
on the display.

9. Tumn the MA OUTPUT control lock (large knob at
the bottom of the control) clockwise to lock the control.

10. If SET never appears on the display at any velocity
range, the 4-20 mA and 0-10 VDCuinterfaces cannot be
used with the current flow rate unit. To be able to use
the interfaces, reprogram the flowmeter to use a flow
rate unit with a larger time period, such as, changing
GPM to MGD. N

TURN TOTALIZER ON

1. The totalizer is used to measure the total volume of
fluid that flows during a period of time. The totalizer
starts counting at the time it is turned on and continues
counting until it is turned off or reset. At the time the
totalizer is turned on, the volume unit to be used by the
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CHAPTER 2 - PROGRAMMING

UNITS DESCRIPTION"

GAL - Gallons

IGAL Imperial gallons

FT3 . Cubic feet

LTR , ‘Liters

M3 | Cubic Meters

LBL i Liquor Barrels

OBL Oil Barrels

ACFT Acre Feet

KG Kilograms
Figure 2-3

Totalizer Units

totalizer display reading and manual range mode or auto
up-ranging mode are specified.

2. Press the [TOTALIZER ON/HOLD] key. The flow
rate will appear on the top line of the display.

3. For english units, IHI:GAL? will appear on the left
side of the bottom line of the display. For metric units,

H:LTR? will appear on the left side of the bottom line

of the display. The H: indicates that the totalizer is in
the hold mode and not presently counting.

4. If this is the correct totalizer unit, press the [YES]
key. Otherwise, press the [NOJ key and the next
available totalizer unit will appear on the display.
Continue pressing the [NO] key until the desired total-
izer unit appears on the display and then press the [YES]
key.

: _ NOTE
Totalizer units are as shown in Figure 2-3.

S. X1? will appear on right side of the bottom line of
the display.

6. If this is the correct totalizer multiplier, press the
[YES] key. Otherwise, press the [NO] key and the next
available totalizer multiplier will appear on the display.
Continue pressing the {NO] key until the desired total-
izer multiplier appears on the display. :

7. To select the displayed totalizer multiplier and place
the flowmeter in the manual range mode, press the
(CLEAR] key. When the totalizer reaches the largest
number for the selected totalizer multiplier, the totalizer
will reset and start counting again at 0000.

24
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8. To select the displayved totalizer multiplier and place
the flowmeter-in the auto up-ranging mode, press the
(YES] kev. An a will be displayed at the end of the
bottom line indicating that the auto up-ranging mode is
activated. When the totalizer reaches the largest number
for the selected totalizer multiplier, the totalizer will
automatically increment to the next larger totalizer
multiplier. This process will continue throughll total-
izer multipliers. When the totalizer reaches the largest
number for the last totalizer multiplier, the totalizer will
reset and start counting again at 0000; however, the
X 10000 multiplier will remain displayed indicating that
the totalizer overflowed and reset.

9. The H: will disappear from the display and the
totalizer will begin to count. The flow rate will be
shown on the top line of the display and the totalizer
count will be shown on the bottom line of the display.

10. If a flow rate factor is being used, the totalizer will
count based on the calculated flow rate unit.

CAUTION

The totalizer does not convert the existing reading to
the new units when the flow rate.factor is set or
turned ofT. If the flow rate factor is set to a new value
or turned off with the totalizer turned on, reset the
totalizer or make.a notation of the new flow rate
factor and the totalizer count at the time the flow rate
factor was changed.

11. A non-blinking % will be displayed at the begin-
ning of the bottom line to signal that the totalizer is
counting in the factored mode. If the flow rate factor is
turned off, the non-blinking % at the beginning of the
bottom line will disappear and the 'totalizer will begin

. to count in the selected unit.

SE'I" DISPLAY UPDATE RATE

1. The fluid flow rate shown on the display can be set -

to update every 2, 4, 6 or 8 seconds at any time when
the flowmeter is operating.

2. To change the display update rate, press the [F] key
followed by the [UPDATE RATE] key followed by the
(2], [4], [6], or [8] key to specify the number of seconds
between updates. ’

3. The display will momentarily flash, signaling that
the new value was accepted. If an incorrect value was

keyed in, the display will not flash and the display
update rate will not be changed.

‘'

11/1/90
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CHAPTER 3
'‘OPERATION

GENERAL

Figure 1-4 is an illustration of the front panel of the

Model MST Dedicated Ultrasonic Flowmeter. All
switches, controls and indicators used to operate the
flowmeter are mounted on the front panel and are
labeled in Figure 1-4. To access the controls on the
front panel of the flowmeter, unscrew the six front
cover screws (Figure 1-1) using a straight slotted screw-
driver and swing the front cover open. After the con-
trols have been set, close the front cover and tighten the
six front cover screws.

Before the flowmeter can be placed in operation, it must
first be programmed as described in Chapter 2, Pro-

gramming, and have the transducers installed as de- ]

scribed in Chapter 5, Installation.

SET SENSITIVITY
1. The fluid in the pipe whose flow is to be measured
must be in a steady state operating condition at the time
the sensitivity is set.

2. Turn the SENSITIVITY and DAMPING control

counter-clockwise to their minimum positions.

3. Turn the SENSITIVITY control ‘clock_wise until the
SIGNAL STRENGTH meter reading is one-third of the
way into the green area of the meter scale.

4. Allow the fluid flow rate reading time to stabilize
and then verify that the SIGNAL STRENGTH meter
reading is still one-third of the way into the green area
of the meter scale.

5. Continue to perform steps 3 and 4 until the SIGNAL
STRENGTH meter reading remains one-third of the
way into the green area of the meter scale.

SET DAMPING
1. The fluid in the pipe whose flow is to be measured
must be in a steady state operating condition at the time

the damping is set. :

‘2. If the fluid velocity reading is fluctuating, tumn the

DAMPING control clockwise until the fluid velocity
reading becomes stable. :

1/1/90
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CHANGE DISPLAY UPDATE RATE :
1. The fluid flow rate shown on the display can be set
to update every 2, 4, 6 or 8 seconds at any time when
the flowmeter is operating. :

2. To change the display update rate, press the [F] key
followed by the [UPDATE RATE] key followed by the
[21, (4], (6], or [8] key to specify the number of seconds
between updates.

—

3. The display will momentarily flash, signaling that
the new value was accepted. If an incorrect value was
keyed in, the display will not flash and the display
update rate will not be changed.

-CHANGE TOTALIZER UNITS

1. The totalizer units can be changéd by pressing the
[F] key immediately followed by the [TOTALIZER
UNITS] key. : '

2. When this is done the totalizer will temporarily be

put in the hold mode and an H: will be displayed at the
beginning of the bottom line.

3. The operator can now select a new units by continu-
ally pressing the [NO] key.

4. When the desired units is displayed, press the [YES]

key. At this time, the II: at the beginning of the bottom
line will begin flashing signaling that the totalizer is
still in the hold mode. Press the [TOTALIZER -
ON/HOLD)] key to disengage the hold mode and start
the totalizer counting.

CAUTION
The totalizer does not convert the existing reading to
the new units when the totalizer units are changed. '
Reset the totalizer or make a notation of the new
totalizer units and the totalizer count at the time the -
totalizer units were changed.

CHANGE TOTALIZER MULTIPLIER

1. The totalizer multiplier can be changed by ;.)ressi‘ng

the [F] key immediately followed by the [TOTALIZER
MULTIPLIER] key.

3-1

Page 46 of 172



" Q-Pulse Id TMS737

* Centenary Highway Westlake SPS SPO19 Integrated Departmental Telemetry OM Manual

CHAPTER 3 - OPERATION

2. When this is done the totalizer will temporarily be
put in the hold mode and an H: will be displayed at the
beginning of the bottom line.

3. The operator can now select a new multiplier by
continually pressing the [NO] key.

4. When the desired multiplier is displayed, the [YES]
key is pressed.

5. At this time the H: at the beginning of the bottom
line will begin flashing signaling that the totalizer is
still in the hold mode.

6. Press the [TOTALIZER ON/HOLD] key to disen-
gage the hold mode and start the totalizer counting.

. CAUTION
The totalizer does not convert the existing reading to
the new units when the totalizer multiplier is
changed. Reset the totalizer or make a notation of the
new totalizer multiplier and the totalizer count at the
time the totalizer multiplier was changed.

RESET TOTALIZER
1. The totalizer can be rest to zero be pressing the [F]

"key followed by the [TOTALIZER RESET] key.

2. This will reset the counter to 0000.

NOTE
This will only reset the internal electronic totalizer,
it has no effect on an optional internal mechanical
totalizer or a remote totalizer.

PLACE TOTALIZER ON HOLD
1. The totalizer can be placed on hold by pressing the
(TOTALIZER ON/HOLD] key.

——

2. When this is done, the totalizer will hold its count

and indicate a flashing H: at the beginning of the bottom
line to signal that the totalizer is in the hold mode.

3. Pressing the [TOTALIZER ON/HOLD] key again

will cause the flashing H: to disappear and the totalizer
will start counting again.

NOTE
The totalizer should be reset after being placed on
hold. The current totalizer count is incorrect as it
does not include the volume of fluid that flowed while
the totalizer was on hold.

3-2
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TURN TOTALIZER OFF ‘

1. To turn the totalizer off, place the totalizer in the
hold mode by pressing the [TOTALIZER ON/HOLD]
key. :

2. When this is done, the totalizer will hold its count
and indicate a flashing II: at the beginning of_ the
bottom line to signal that the totalizer is in’ the hold
mode. :

3

" 3. Press.the [CLEAR] key.

4. The totalizer is turned off.

5. The bottom line of the display will now read TOT

OFF and the fluid velocity will be shown on the right
side.

CHECK PIPE ID STATUS .
1. To view the pipe inside diameter for which the

flowmeter is currently programmed, press the (F] key
and then press the [PIPE ID STATUS] key.

2. For english units, CURRENT PIPE ID IS
###.## IN, where ###.## is the pipe inside diameter,
will appear on the display. For metric units, CUR-
RENT PIPE ID IS ###.## MM, where ###.## is
the pipe inside diameter, will appear on the display.
This message will appear for approximately 5 seconds
and then return to the previous display screen.

CALIBRATION TEST

1. The flowmeter has an calibration test function that
can be activated from the keyboard. This test routine
checks the display and checks for correct calibration of
the flowmeter.

2. Tum the DAMPING control to the minimum posi-
tion (full counter-clockwise) position.

3. Rotate the VELOCITY RANGE switch to the CAL
TEST position.

4. Press the [F] key and then press the [TEST] key.
5. TEST IN PROGRESS will appear on the top line
of the display. Graphics characters will scroll across the

bottom line of the display for approximately 18 sec-
onds.

11/1/90
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6. If the calibration test was successful, TEST _OK
SELECT RANGE will appear on the display.

7. If the calibration test was not successful. TEST

FAILED REFER TO MANUAL will appear on the
display.

, NOTE

An unsuccessful calibration test is caused by the
DAMPING control not being at the minimum posi-
tion or the flowmeter being out of calibration. If the

11/1/90
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DAMPING control was not at the minimum position

_repeat steps 1 through 7 above. If the DAMPING

control was at the minimum position, have the flow-
meter serviced.

8. Rotate the VELOCITY RANGE switch to the posi-
tion it was in before the calibration test.___

9. Set the DAMPING control as described in the Set
Damping section.
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CHAPTER 4
MAINTENANCE

POWER SUPPLY

BOARD \u

n———D ]

o,
T

Figure 4-1-
Power Supply Fuse

PRINTED CIRCUIT BOARD HANDLING
A reasonable degree of caution should be observed

when handling printed circuit boards so that they are
not contaminated or affected by static electricity. The
following steps should be observed any time the flow-
meter housing is opened:

» Turn off the electrical power to the flowmeter
before the housing is opened.

« Wash any grease or dirt from your hands before
handling any of the electronic parts in the

- flowmeter. Grease and dirt are a source of
corrosion which could render the flowmeter
inoperative.

« Never open the flowmeter housing in a
hazardous environment or in the presence of
rain, heavy fog or airborne chemicals.

« To remove a board from the flowmeter, pull
straight out or by rocking very slightly. The
board should be gripped by the fiberglass base
material and not the components on the board.

« Do not disconnect any cables attached to the
board because they can be easily damaged.

» Handle the board by the edges, being careful to
avoid touching the gold plated coniact fingers.
If the board is to be moved to another location,
place it in an anti-static bag. In the absence of

11/1/90
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FUSE RATINGS (AMPS)
NOMINAL WITHOUT WITH
LINE - OPTIONAL OPTIONAL
VOLTAGE HEATER HEATER
120 VAC 0.5A - 0.6A
220VAC 0.2A 0.4A
Figure 4-2

Power Supply Fuse Ampere Ratings

an anti-static bag, the board can be wrapped
with aluminum foil. If a replacement board is
being installed it will be in an anti-static bag
that can be used for the removed board.

» Switch settings on the board can be changed
with a fingernail, small screw driver, or a dull
pick. A ball point pen or pencilcan also be used;
however, a small ink or lead smudge will be left
on the switch. Minimize the size of this smudge

. because a large build-up can get inside the
switch and cause malfunctions.

POWER SUPPLY FUSE REPLACEMENT
1. Tum off the electrical power to the flowmeter.

2. Unscrew the six front cover screws (Figure 1-1)

using a straight slotted screwdriver and swing the front -

cover open.

3. Unscrew the two thumbscrews on the right side of

the front panel (Figure 1-4) and swing the hinged front
panel open. -

4. The fuse is located on the Power Supply board in
the lower left corner of the flowmeter housing (Figure
4-1). Rotate the fuse extractor a quarter turn counter-
clockwise with a straight slotted screwdriver. The fuse
extractor along with the fuse will spring up above the
top of the fuse holder. Lift the fuse extractor and fuse
out of the flowmeter housing.

5. Remove the burned out fuse from the fuse extractor.

4-1
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6. Insert a new 20 x 5 mm, 250 V Fast-blo fuse with
the appropriate ampere rating specified-in Figure 4-2
into fuse extractor.

7. Place the fuse and fuse extractor into the fuse holder.
Press the fuse extractor into the fuse holder and rotate
the fuse extractor ‘a’quarter .tumn clockwise with a
straight slotted screwdriver.

8. Swing the hinged front panel closed and tighten the
two thumbscrews on the right side of the front panel.

9. Swing the front cover closed and tighten the six front '

cover sCcrews.

—

10. Tumn on the electrical power to the flowmeter.

REPLACE TRANSDUCER COUPLING
COMPOUND . '

1. Loosen the transducer mounting strap and slide the
transducers out from under the strap.

2. Wipe the old coupling compound from the pipe and -

transducer faces.

3. Apply a heavy coat of Polysonics’ Ultrasonic Cou-
pling Compound to each transducer face (Figure 5-3).

4. Lift the strap and slide the transducers underneath
allowing the strap to engage the two indentations on
either side of the transducers while keeping the trans-
ducers about 1/2-inch away from the pipe.

5. Position the transducers and strap to the predeter-
mined location on the pipe and tighten the strap. The
strap only needs to be tight enough to hold the trans-
ducers from sliding on the pipe. This can be tested by
trying to rotate or slide the transducers slightly while
tightening the strap

6. After tightening the strap verify that the Ultrasonic
Coupling Compound is squeezing out on all sides of the
transducers forming a bead along the edge. Any voids
or air gaps under the transducers will reduce the ultra-
sonic signal and can render the flowmeter inoperative.

CHANGE PASSWORD

1. The flowmeter is password protected to prevent
unauthorized programming changes. Programming pa-
rameters can be viewed without entering the password;
however, changes cannot be made. After the two char-
acter password has been correctly keyed in, program-

42 -
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ming changes can be made. If more than one minute
passes between keystrokes, the flowmeter will request
reentry of the password before additional programming
changes can be made. ‘

2. Unscrew the six front cover screws (Figure 1-1)

-using a straight slotted screwdriver and swing the front

cover open. -

3. Press the [F] key and then press the [PASSWORD]

key.

4. ENTER PASSWORD will appear on the display.
Key in the current password and press the [YES] key.

NOTE
The password for all new flowmeters is set at the
factory to 00.

5. NEW PASSWORD will appear on the display.

6. To change the password, key in a new two character

password and press the [YES] key. The password has
now been changed.

7. To leave the current password in effect, press the
[NO] key.

8. Swing the front cover closed and tighten the six front

.Cover sCcrews.

PASSWORD OVERRIDE

L. If the current password has been forgotten, a pass-
word override switch located on the DC board inside
the flowmeter can be used to view the current password
and, optionally, assign a new password.

2 Tum off the electrical power to the flowmeter.

3. Unscrew the six front cover screws (Figure 1-1)
using a straight slotted screwdriver and swing the front
cover open.

4. Unscrew the two thumbscrews on the right side of
the front panel (Figure 1-4) and swing the hinged front

panel open.
5. Unscrew the printed circuit board hold down clamp

thumbscrew and remove the printed circuit board hold
down clamp (Figure 4-3).
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Figure 4-3

Inside Of Flowmeter Case
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"Figure 4-4
DC Board

6. Remove the DC board from the fourth siot from the
left side of the flowmeter (Figure 4-3).

NOTE

Handle printed circuit boards as described in the

Printed Circuit Board Handling section of Chapter
4, Maintenance.

7. Move switch five of the six position dip switch
(SW1) mounted at the bottom left corner of the DC
board to the ON position (Figure 4-4).

8. Replace the DC board in the fourth slot from the left
side of the flowmeter (Figure 4-3). Turn on the electn-
cal power to the flowmeter. :

9. Injtialize the flowmeter by pressing the [F] key
followed by the [.] key followed by the [CLEAR] key.
The display will momentarily flash signaling that the
flowmeter has been initialized.

NOTE
The flowmeter must be initialized following any
change to the six position dip switch (SW1) on the

IS
IN
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DC board. Initializing the ﬂowmeter erases all pro-
gram parameters.

10. Press the [F] key and press the [PASSWORD] key.

11. CURRENT PASSWORD ##, where ##

-is the password, will appear on the display for approxi-

mately 4 seconds then NEW PASSWORD
? wall appear on the display.

12. To leave the current password in effect, press the
[NO] key. To change the password, key in the new
password and press the [YES] key.

13. Tum off the electrical power to the flowmeter.

14. Remove t‘l.le DC board from the fourth slot from
the left side of the flowmeter (Figure 4-3).

15. Move switch five of the six position dip switch
(SW1) mounted at the bottom left comer of the DC
board to the OFF position (Figure 4-4).

16. R;aplace the DC board in the fourth slot from the
left side of the flowmeter (Figure 4-3).

17, Replace the printed circuit board hold down clamp

and thumbscrew.

18. Swing the hinged front panel closed and tighhten the
two thumbscrews on the right side of the front panel.

19, Swing the front cover closed and tighten the six

front cover screws.
20. Tum on the electrical power to the flowmeter.

21. Reprogram the flowmeter as described in Chapter
2, Programming. The flowmeter must be repro-
grammed following any change to the six posmon dip
switch (SW1) on the DC board.

11/1/90
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Figure 5-1
Transducer Mounting For Less Than
24-Inch Diameter Pipe

TRANSDUCER MOUNTING

1. At the site where the transducers are going to be
mounted (Figure 5-1 and 5-2), clean an area on the pipe
slightly larger than the transducer to the bare metal.

2. -Place the transducer mounting strap around'the pipe
(series two or more straps for large pipes) and snap the
worm gear assembly in place with some slack in the
straps. :

3. Apply a heavy coat of Polysonics’ Ultrasonic Cou-
pling Compound to the face of each transducer (Figure
5-3). :

4. Lift the strap and slide the transducers underneath
allowing the strap to engage the two indentations on
either side of the transducers while keeping the trans-
ducers about 1/2-inch away from the pipe.

5. Position the transducers and strap to the predeter-
mined location on the pipe and tighten the strap. The
strap only needs to be tight enough to hold the trans-
ducers from sliding on the pipe. This can be tested by

11/1/90
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Figure 5-2 .
Transducer Mounting For 24-Inch And
Larger Diameter Pipe

trying to rotate or slide the transducer(s) slightly while
tightening the strap.

6. After tightening the strap verify that the Ultrasonic
Coupling Compound is squeezing out on all sides of the
transducers forming a bead along the edge. Any voids
or air gaps under the transducers will reduce the ultra-
sonic signal and can render the flowmeter inoperative.

FLOWMETER HOUSING INSTALLATION

1. The flowmeter housing should be mounted on a
vertical surface with the conduit holes located at the
bottom of the housing. Mounting dimensions and con-
duit locations are shown in Figure 5-4.

2. If the flowmeter housing is to be mounted on a flat
surface, attach the four mounting ears (Figure 5-4) to-

the back of the housing using the 1/4-20 x 3/8-inch flat .

head screws. Attach the flowmeter housing to the flat
surface with screws through the mounting holes in the
mounting ears.
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.For a unistrut, place the two clamps or four bolts(/
through holes in the unistrut at the proper height, insert'
the threaded ends of the clamps through the mounting
holes in the mounting brackets, screw the nuts onto the
threaded ends of the clamps, and tighten the nuts.

4. Install the required conduits and wiring for the
flowmeter in accordanoe with applicable codes and
standards.

CAUTION .

Make sure power cables are not routed through the
sams conduit as the aunhary input and output cables to
reduce electrical noise. Auxiliary input and output
cables that are lined voltage connections to external
devices, should be routed through the power conduit.

Figure 5-3
p11cat1on of Ultrasonic Coupling (,ompound

If the flowmeter housing is to be mounted to a
trut or pipe, use the universal mounting kit (Fig 5-
Attach the mounting brackets to the back of the
using using the 1/4-20 x 3/8-inch flat head screws.

i
KEinpe, place the two clamps around the pipe, insert ‘ (

This symbol indicated that the operator must refer to -
the instruction manual prior to making any connections
to the equipment.:

threaded ends of the clamps through the clamp
es and mounting holes in the mounting brackets,
d screw the nuts onto the threaded ends of the
ps. Position the height of the flowmeter housing on’
ipe and tighten the nuts on the clamps.

o - — n-374° |
7-1/18° MOUNTING -

i
o [tel]
Il
i
it

- rrese = lof | - _2. of| 12-7/8°
| — —
= — | \
e e o) |
-l “zgms 2@ *
= mgcfnczj-'—___:-J
N —cr J (L g ) kO [e)
= it j H ='—
POWER CABLES
- — : AUX. INPUT AND /"/Lj_ _‘l\m“SDUCER ‘
24 OUTPUT CABLES KEVZ (/

S : ' Figure 54
Mounting Dimensions and Conduit Locations
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This symbol indicates a PROTECTIVE GROUND
TERMINAL which must be connected to earth ground
prior to making any other connection to the equipment.

©

WIRING CONNECTIONS AND VOLTAGE
SELECTION ’

| WARNING: Equipment must be grounded to an earth
ground on the PROTECTIVE GROUNDING
TERMINAL before any other connections are made.

120 VAC OPERATION

1. Unscrew the six front cover screws (Fig 1-1) using a
straight slotted screwier and swing the front cover open.

2. Unscrew the two thumbscrews on the right side of the
hinged front panel opening.

3. Unscrew the two screws that hold the protective cover
in place over the power supply terminals and remove the
cover. :

4. Check to see that the LINE VOLTAGE SELECT
~ switch is set in the 120 position. If it is not, use a’
straight slotted screw driver to carefully change it to.
that position.

-

. B
43
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5. Verify that the correct fuse for the selected lin
voltage is installed in flowmeter by following th
instructions in the Fuse Replacement section of Chapte
4,Maintenance.

6. The power cable is connected to the terminals labele
AC INPUT on the Power supply board (Fig 5-6
Connection the hot wire to the L1 terminal, connect th
neutral wire to the L2 terminal and connect the groun
wire to the GND terminal.

7. Replace the protective cover over the power suppl
terminals and replace the two screws that hold it i

‘place. . -

240 VAC OPERATION

—

1. Unscrew the six front cover screws (Fig 1-1) using
straight slotted screwdriver and using the front.cove

open.

2. Unscrew the two thumbscrews on the right side of th
hinged front panel opening.

3. Unscrew the two screws that hold the protective cove
in place over the power supply terminals and remove th
cover. . ‘

4. Check to see that the LINE VOLTAGE SELEC'
switch is set in the 240 -position. If it is not, use

straight slotted screw driver to carefully change it t
that position.

5. Verify that the correct fuse for the selected lin
voltage is installed in the flowmeter by following th
instruction in the Fuse Replacement section of Chapte
4, Mamtenanee

6. The power cable is connected to the terminals table
AC INPUT on the Power Supply board (Fig 5-6
Connect one of the hot wires to the L1 terminal and th

‘other hot wire to the L2 terminal and connect th

ground wire to the GND terminal.

7. Replace the protective cover over the power suppl

terminals and replace the two screws that hold it i
place. :

5-3
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LINE VOLTAGE SELECT
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fLL 2 Nj ND
AC | INFUT IHEATER
i OUTPUT
<
- x| 2
953
g
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| CONTRAST ; A
CONTROL |
oy
POWER PUT
POWER SUPPLY BOARD G Ut TRANSDUCERS fw
l ' Figure 5-6 e

Line Voltage Selection and Wiring

'|LRANSDUCERzun)AUXHJARYOUT?UTCABLE'

" . The transducer cable is connected to the terminals

Wbeled TRANSDUCER on the far right side of the
flowmeter housing (Fig 5-6). Connect the gray wire to
he GND terminal, connect one of the white wires to the
terminal and the other white wire to the R terminal,
and connect the black wire to the SH terminal. The
hite wires and the T and R  terminals are
Etemhangeable allowing either white wire to be
nnected to either terminals. ‘

. The auxiliary output cable for the 4-20 mA interface
r an external device, such as, a chart recorder, is
connected to the terminals labeled MA OUTPUT
gnmediately to the left of the transducer terminals (Fig
-6). Connect the positive polarity wire to the +
rminal and the negative polarity wire to the - terminal.
The 4-20 mA interface output is rated for a loop
istance of up to 750 ohmns and is isolated for 1500
Its.

54

Q-Pulse Id TMS737

Active 29/01/2014

3. The auxiliary output cable for the 0-10 VDC interface |

for an external device, such as, a chart recorder, is
connected to the terminals labeled 0-10 V OUTPUT on
the far right side of the flowmeter housing above the
transducer terminals (Fig 5-6). Connect the positive
polarity wire to the + terminal and the negative polarity
wire to the - terminal. ,

NOTE
The source of the 0-10 VDC output voltage is not
isolated and is returned to the internal ground of the
flowmeter. Therefore, it must be connected to an

4. The auxiliary input cable for the positive zero
interface used to inhibit flow rate readings and totalizer
counting during no flow conditions is connected to the
terminals labeled ZERO on the far right side of the
flowmeter housing above the transducer terminals (Fig
5-6). The terminals are interchangeable allowing either
wire to be connected to either of the terminals. L
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5. Swing the hinged front panel closed and tighten the

-two thumbscrews on the right of the front panel.

6. Swing the front cover closed and tighten the six front

cover SCrews.

SET DISPLAY CONTRAST :

1. With electrical power to the flowmeter turned on,
unscrew the six front cover screws (Fig 1-1) using a
straight slotted screwdriver and swing the front cover

open.

2. Unscrew the two thumbscrews on the right side of the
front panel (Fig 14) and swing the hinged front panel

open.

CAUTION
Avoid touching any components in the flowmeter to

_prevent -electrical shock. Use an insulated screwdriver

to adjust the CONTRAST control.

3. Adjust the display contrast by turning the
CONTRAST control on the power supply board (Fig 5-6)
using a phillips or small straight slotted screwdriver. To

"darken the characters on the display, turn the

CONTRAST control clockwise.  To lighten the
characters on the display, turn the CONTRAST control

=, counter-clockwise.

Q-Pulse Id TMS737

¥ 4. Swing the hinged front panel closed and tighten the

two thumbscrews on the right side of the front panel.

5. Swing the front cover closed and tighten the six front

cover SCrews.

TRANSDUCER SITE SELECTION
The following criteria should be considered when
selecting the site for installation of the transducers:
] The site should be easily accessible for
installation, later inspection, and servicing.
. A location for mounting the flowmeter housing

must be within the reach of the transducer cable -

(20 to 100 ft. maximum).

. The pipe temperature must be within the

transducer temperature rating.
. Do not mount transducers on severely vibrating

pip&s.

Active 29/01/2014
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The site should be as far away as possible from
noise sources, such as, throttling valves, pumps,
orifices, and reduced pipe sections. The
transducer should be mounted so that the
ultrasonic signal is directed away from noise
sources. The transducer directs the ultrasonic
signal in the direction of its own cable. |
If possible, the site should.5é upstream of noise
sources.

The site should be as far away as possible from
fluid velocity increasing devices, such as, orifice
plates, partially closed valves, and venturis.

Do not mount the transducers close to a turbine
meter. The flowmeter will read the velocity of
the fluid coming off the turbine blades.

The section of piping where the transducers are
to be mounted must always be full of fluid. A
vertical pipe with upward flow or a full
horizontal section is recommended.

Do not mount the transducers on a vertical pipe
with downward flow. The pipe may not be full
of fluid. '

If a horizontal section of piping is selected,
mount the transducer on the sides of the pipe.
Do not mount the transducers on the top and
bottom of pipe. Foaming at the top of the pipe
or sediment at the bottom of the pipe may
interfere with the ultrasonic signals.

For less than 24-inch diameter pipe, mount the
transducers opposite each other at the 3 o’clock
and 9 o’clock position (Fig 5-1).

For 24-inch and larger pipes, mount the
transducers on the same side of the pipe at the
2 o'clock and 4 o'clock positions, two to six
inches apart (Fig 5-6).

5-5
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'CHAPTER 6
TROUBLESHOOTING

3

TROUBLESHOOTING CHART

PROBLEM . CAUSE | SOLUTION

The transducers were mounted
downstream of a noise source,

Erratic flow rate readings or a
drastic change in the flow rate

Move the transducers upstream of
the noise source.

J
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readings.

such as, a throttling valve, pump,
orifice, or reduced.pipe section.

———

Incorrect Flow Rate Readings.

1. The transducers were mounted
on the top and bottom of a
horizontal pipe. Foaming at
the top or sediment at the
bottom of the pipe is
interfering with the ultrasonic
‘signal.

2. The transducers are mounted
on a vertical pipe with flow in
the downward direction. The
pipe is not full of fluid.

1. Move the transducers to the

sides of the pipe.

. Move the transducers to

another location where the

- pipe is full.

Incorrect flow rate in clean fluids.

1. Astrong turbulence producing
component, such as, a venturi,
orifice plate or partially closed
valve, is ‘acoustically within
range of the transducers. The

flowmeter is reading the fluid |

velocity through the restricted
opening.
2. The flowmeter is programmed

for the wrong pipe inside
diameter.

. Move the transducers to an

acoustically isolated section of
pipe, such as, between two
elbows, which will confine the
ultrasonic signal.

. Reprogram the flowmeter for

the correct pipe inside
diameter. '

Weak or erratic ultrasonic signal.

1. The transducers are mounted
on opposite sides of the pipe.

2. The fluid being measured is a
clean fluid.

3. Low fluid velocity.

. Move the transducers to the

same side of the pipe.

. Move the transducers near a

pump or discharge. In extreme
cases, inject air or nitrogen
into the fluid.

. Move the transducers to a

reduced diameter section of
piping. If a reduced diameter
section of piping does not
exist, one may have to be
installed to be able to measure
fluid flow.

11/1/90
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TROUBLESHOOTING CHART

-PROBLEM

CAUSE

SOLUTION

Weak or erratic ultrasonic signal.

4. The transducers are mounted
on fiberglass pipe that
‘attenuates the ultrasonic
signal.

S. The transducers are mounted
on lined pipe that attenuates
the ultrasonic signal.

6. Voids or air gaps exist in the
coupling compound under the
transducers. '

4. Move the transducers to a
section of piping that is not
fiberglass.

S. Move the transducers to a
section of piping that is not
lined or is lined with another
material.

6. Remove the transducers, clean
the old coupling compound
from the transducers and pipe,
apply a heavy coat of coupling
compound 10 the transducers,
and remount the transducers.

closed to reduce the fluid flow.

The flow rate reading increases
|"when a control valve is partially

The transducers are mounted too
close to the control valve. When
the valve is partially closed, the
flowmeter is measuring the
increased fluid velocity as it goes
through the restricted opening in
the control valve.

Move the transducers further
away from the control valve.

the flow rate.

The flowmeter has been operating
satisfactorily. Suddenly, the
flowmeter can no longer measure

1. Air bubbles have started to
form in.the fluid resulting in
too many bubbles to allow the
ultrasonic signal to penetrate
the flow stream. -

2. The sludge has become too

" dense to allow the ultrasonic
signal to penetrate the flow
stream.

3. Anew ingredient was added to
the fluid that is absorbing the
ultrasonic signal.

4. The coupling compound under
- the transducers has washed
away.

1. Reset the SENSITIVITY
control to correct for changes
in the fluid.

2. Reset the SENSITIVITY
control to correct for changes
in the fluid. '

3. Reset the SENSITIVITY
control to correct for changes
in the fluid. '

4. Remove the transducers, clean
the old coupling compound
from the transducers and the
pipe, apply a heavy coat of
coupling compound to the
transducers, and remount the
transducers. )

A flashing ALERT light and a
continuously lit OPERATE light.

There are spurious high frequency
noise signals that may cause
incorrect flow rate readings.

Determine the cause of the
spurious signals and take
appropriate action to eliminate

6-2
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CHAPTER 6 - TROUBLESHOOTING

TROUBLESHOOTING CHART

PROBLEM |

CAUSE

SOLUTION

Continuously lit SIGNAL
PROCESSOR + light.

The signal processor circuit
cannot compensate for all-of the
spurious low frequency noise
signals that are present.

Move the transducers to another
location.

The SENSITIVITY control is
rotated more than 75% of the way
to the full clockwise position.

The strength of the reflected

ultrasonic signal is weak and
causes the flowmeter to be more
susceptible to interfering
frequencies.

to the transducers, remount the

Remove the transducers, clean the
old coupling compound from the
transducers and the pipe, apply a
heavy coat of coupling compound

transducers, and reset the |
SENSITIVITY-control. If the
SENSITIVITY control is still |
more than 75% of the way to the
full clockwise position, move the
transducers to another location.

Calibration Test Failed.

i
In
1
,
I
i
1
I
B

1. The DAMPING control was
not at the minimum (full
counter-clockwise) position.

2. The flowmeter is out of
calibration.

1. Turn the DAMPING control
to the minimum position and
perform the calibration test
again.

2. Have the flowmeter serviced. |

- EN EN W N O
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CHAPTER 7
ACCESSORIES -

ACCESSORY KIT
The accessory kit includes four transducer mounting

straps and one tube of Ultrasonic Coupling Compound.
The transducer mounting straps are 32-inch long stain-
less steel pipe straps with a worm screw tightening
device. A 5/16-inch wrench fits the hex head of the
worm screw. The Ultrasonic Coupling Compound is
supplied in a two ounce tube and is good for tempera-
tures up to 250°F. The compound is in grease form and
is made from a mineral oil base.

11/1/90
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UNIVERSAL MOUNTING KIT
The universal mounting kit includes two mounting

brackets, two nickel plated U-bolt and shackle clamps
and four screws. The mounting kit facilitates mounting
the flowmeter housing to a unistrut or pipe. The mount-
ing brackets are used to adapt the mounting pattern of
the flowmeter housing to the clamps with the slotted
holes in the bracket accepting the threaded portion of
the clamps. The screws are standard: 1/4-20 thread flat
head screws 3/8-inch long.

7-1
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Q-Pulse Id TMS737

DESCRIPTION
The Dual Alarm board (Figure 8-1) consists of two

independently operating flow alarm monitors that can
be connected to external annunciators. They may be
used as a HI-LO alarm, dual HI or dual LO alarms. The
set point of each alarm is a percentage of the flowme-
ter’s full scale flow rate. Additionally, each alarm may
be set for a high trip or a low trip. The green LEDs are
lit when the relays are energized.

Both alarm monitors have an on-board terminal strip
with SPDT contacts available for connection to an
. external annunciator. The relay contacts are rated at 1
- A, 24 VDC or 115/240 VAC, non-inductive. The
hysteresis (deadband) is fixed at 0.8% of span.

SET POINT.

L. The set point of alarm 1 is set with the two rotary
switches on the left side of the board and alarm 2 is set
with the two rotary switches on the right side of the

11/1/90
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board. Alarm 1 is set to be a high trip or low trip alarm
using the left HI/LO slide switch and alarm 2 is set
using the right HI/LO slide switch.

2. Calculate the flowmeter’s full scale flow rate as
described in Appendix B, Flow Conversion Data.

- —

3. Calculate the set point for each alarm as a percentage

- of the flowmeter’s full scale flow rate.

4. For each alarm, rotate the left rotary switch to the
number that is in the 10 position of the set point number
and rotate the right rotary switch to the number that is
in the unit position of the set point number. In Figure
8-1 the left rotary switch of alarm 1 is set to 7 and the
right rotary switch of alarm 1 is set to 8 for a set point
of 78 percent.

8-1
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NOTE
Alarm set points must be recalculated and resetif the
VELOCITY RANGE switch or the flow rate factor is
changed. '

5. For each alarm, move its HI/LO slide switch to the
HI position if the alarm is to be a high trip alarm or to
the LO posmon if the alarm is to be a low trip alarm

Example
The flowmeter's VELOCITY RANGE switch is set at

8, the pipe inside diameter is 7.981-inches and the
flowmeter's flow rate units are set to gallons per
minute. A high alarm is desired for 973 gallons per
minute and a low alarm is desired for 250 gallons per
minute.

Calculate the flowmeter's full scale flow rate as de-

scribed in Appendix B, Flow Conversion Data:

Full Scale = VR x ID?x 2.45

Flow Rate

8 x 7.981% x 2.45
1,248 gal./min.

]

Calculate the set points for the high and low alarms:

High Alarm = High Alarm Value / Full Scale
Set Point Flow Rate '

‘ 973 gal./min. / 1,248 gal. /mm
.78 or 78% .

Low Alarm = Low Alarm Value / Full Scale
Set Point Flow Rate

250 gal./min. / 1,248 gal./min.
= .20r20% ‘

The alarms in Figure 8-1 are set as required by this
example. The left alarm is set to 78 % of the full scale
fluid rate as a high alarm, and the right alarm is set to
20% of the full scale flow rate as a low alarm.

INSTALLATION

1. Tum off the electrical power to the flowmeter.

8-2
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2. Unscrew the six front cover screws (Figure 1-1)
using a straight slotted screwdriver and swing the
hinged front cover open.

3. Unscrew the two thumbscrews on the right side of
the front panel (Figure 1-4) and swing the hinged front

. panel open.

4. Unscrew the printed circuit board hold down clamp
thumbscrew and remove the printed circuit board hold
down clamp (Figure 4-3).

5. The external annunciator for each alarm is connected
to the Dual Alarm board at the terminals on the left end
of the board (Figure.8-1). The first three terminals on
top are for alarm | and the last three terminals on bottom
are for alarm 2. '

NOTE
Handle printed circuit boards as described in the
Printed Circuit Board Handling section of Chapter
4, Maintenance.

6. To connect the external annunciator as a normally
closed circuit, connect one wire to the NC (top) termi-
nal and connect the other wire to the C (middle)
terminal.

7. To connect the annunciator as a normally open
circuit, connect one wire to the NO (bottom) terminal
and connect the other wire to the C (middle) terminal.

8. Place the Dual Alarm board in the first slot from the
left side of the flowmeter (Figure 4-3).

9. Replace the printed circuit board hold down clamp
and thumbscrew.

10. Swing the hinged front panel closed and tighten the
two thumbscrews on the right side of the front panel.

11, Swing the front cover closed and tighten the six
front cover screws.

‘12, Tum on the electrical power to the flowmeter.

11/1/90
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USER
PROVIDED
POWER
SOURCE
—
0001234 0001234
O O.
USER USER
DEVICE DEVICE
Figure 8-2 Figure 8-3

Remote Totalizer Powered By Flowmeter

Remote Totalizer Powered By An
External Power Source (Dry Contact)

' REMOTE TOTALIZER

DESCRIPTION
The remote totalizer is an external counter that replaces

the totalizer count shown on the flowmeter display. The

remote totalizer may be configured to be powered by
the flowmeter (Figure 8-4) or by an external power
source (Fxgure 8-5). This configuration is set at the
factory

Wben the remote totalizer is powered by the flowmeter,
the output is 15 VDC and is limited to 2 W. A 50
millisecond pulse will be provided each time the fluid
volume programmeéd into the totalizer occurs.

When the remote totalizer is powered by an external
power source, the output is defined as a dry contact
relay and is rated at 2 A DC resistive load or 0.5 A at
115 VAC at a normal temperature of 25°C. The contact
closure can be configured at the factory to normally
open or normally closed. The relay will activate each
time the fluid volume programmed into the totalizer
occurs.

SET POINT
There are no set points for this option.

MAINTENANCE
1. A fuse for the remote totalizer is located on lhe
Counter board (Figure 8-4).

- 11/1/90
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2. To replace the fuse, turn éff the power to the
flowmeter.

3. Unscrew the six front cover screws (Figufe 1-1,
using a straight slotted screwdriver and swing the
hinged front cover open.

4. Unscrew the two thumbscrews on the right side of
the front panel (Figure 1-4) and swing the hinged front

panel open.

5. Unscrew the printed circuit board hold down clamp
thumbscrew and remove the printed circuit board hold
down clamp (Figure 4-3).

6. Rexﬁove the Counter board frbm the fifth slot from
the left side of the flowmeter (Figure 4-3).

NOTE
Handle printed circuit boards as described in the
Printed Clrcuit Board Handling section of Chapter
4, Maintenance.

7. Remove the burned out fuse from the fuse holder on
the Counter board using a small straight slotted screw-
driver (Figure 8-6).

8-3
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Figure 8-4
Counter Board

8. Insert a new 0.2 A/250 V Fast-blo fuse into the fuse
holder. :

9. Replace the Counter board in the fifth slot from the
left side of the flowmeter (Figure 4-3).

10. Replace the pﬁnted circuit board hold down clamp
and thumbscrew.

——

11. Swing the hinged front panel closed and tighten the
two thumbscrews on the right side of the front panel.

12. Swing the front cover closed and tighten the six
front cover screws.

13. Tum on the electrical power to the flowmeter.

INSTALLATION _
1. Tum off the electrical power to the flowmeter.

8-4
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2. Unscrew the six front cover screws (Figure 1-1)

.using a straight slotted screwdriver and swing the

hinged front cover open.

3. Unscrew the two thumbscrews on the right side of
the flowmeter housing front panel (Figure 1-4) and
swing the hinged front panel open.

4. The auxiliary output cable for the remote totalizer is
connected to the terminals labeled PULSE OUTPUT
on the far right side of the flowmeter housing above the
transducer terminals (Figure 5-5).

CAUTION
The output for .the remote totalizer is set at the
factory as either dry contact or +15V pulsed output.
The same terminals are used for types of output.

§. If the remote totalizer is powered by the flowmeter,

connect the positive polarity wire to the 1 terminal and
connect the negative polarity wire to the 2 terminal.

11/1/90
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.NOTE
The output for a remote totalizer powered by the
flowmeter is +15 V, maximum 3 watts, 50 millisec-
ond, pulsed output. :

6. If the remote totalizer is powered by an external

" power source, connect one wire to the | terminal and

the other wire to‘the 2 terminal. Either wire can be
connected to either terminal.

NOTE
The output for a remote totalizer powered by an
external power source is dry contact closure.

7. Unscrew the printed circuit board hold down clamp
thumbscrew and remove the printed circuit board hold
down clamp (Figure 4-3).

8. Remove the DC board from the fourth slot from the
left side of the flowmeter (Figure 4-3).

: NOTE '
Handle printed circuit boards as described in the

" Printed Circuit Board Handling section of Chapter

4, Maintenance. ) .

11/1/90
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9. Move switch four of the six position dip switch
(SW1) mounted at the bottom left corner of the DC
board to the ON position (Figure 4-4).

10. Replace the DC board in the fourth slot from the

left side of the flowmeter (Figure 4-3).

11. Place the Counter board in the fifth slot frou; the

 left side of the flowmeter (Figure 4-3).

12. Replace the printed circuit board hold down clamp
and thumbscrew.

13. Swing the hinged front banel closed and replacé the
two thumbscrews on-the right side_of the front panel.

14. Swing the front cover closed and tighten the six
front cover screws. -

15. Turn on the electrical power to the flowmeter.
16. Reprogram the flowmeter as described in Chapter
2, Programming. The flowmeter must be repro-

grammed following any change to the six position dip
switch (SW1) on the DC board. ’

. 8-5
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INTERNAL HEATER ASSEMBLY"

DESCRIPTION
The internal heater assembly is used to heat the inside

of the flowmeter housing to reduce moisture and its
corrosive effects on the electronic components of the
flowmeter. '

SET POINT
There are no set points for this option.

INSTALLATION
1. Tum off the electrical power to the flowmeter.

2. Unscrew the six front cover screws (Figure 1-1)
using a straight slotted screwdriver and swing the
hinged front cover open.

3. Unscrew the two thumbscrews on the’ right side of
the flowmeter housing front panel (Figure 1-4) and
swing the hinged front panel open.

"4. Unscrew the printed circuit board hold down clamp

thumbscrew and remove the printed circuit board hold
down clamp (Figure 4-3).

S. If the flowmeter is equipped with a Proportional
Sampler board (Figure 8-2), remove the board from the

. second slot from the left side of the flowmeter (Figure
4-3) to gain access to the thermostat mounting hole on .

the chassis.

6. Remove the four screws that mount the chassis in
the flowmeter housing (Figure 4-3).

7. Remove the chassis with all other boards and the
attached front panel from the flowmeter housing.

—

8-6
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NOTE
Handle printed circuit boards as described in the
Printed Circuit Board Handling section of Chapter
4, Maintenance. ‘

8. Mount the thermostat at the top of the chassis and
the heater at the bottom of the chassis with the supplied
screws (Figure 4-3). '

9. Replace the motherboard assembly with all other
boards and the attached front panel in the flowmeter
bousing.

10. Replace the four screws that mount the mother-
board in the flowmeter housing (Figure 4-3).

11. Connect the wires of the heater assembly to the
terminals labeled HEATER OUTPUT on the Power
Supply board (Figure 5-7). Either wire can be con-
nected to either terminal.

12. If the flowmeter is equipped with a Proportional
Sampler board (Figure 8-2), replace the board in the
second slot from the left side of the flowmeter (Figure

4-3).

13. Replace the printed circuit board hold down clamp
and thumbscrew. '

14. Swing the hinged front panel closed and replace the
two thumbscrews on the right side of the front panel.

15. Swing the front cover closed and tighten the six
front cover screws.

16. Tum on the electrical power to the flowmeter.

11/1/90
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MECHANICAL TOTALIZER

DESCRIPTION . .
The mechanical totalizer is a mechanical counter that

replaces the totalizer count shown on the display of the
flowmeter. The mechanical totalizer may be purchased
with or without a reset button.

SET POINT
There are no set points for the mechanical totalizer.

INSTALLATION 4
The mechanical totalizer is installed at the factory.

UNDERWATER/UNDERGROUND TRANSDUCERS

DESCRIPTION

The underwater/underground transducers are used -

when the pipe whose fluid flow is to be measured is

located under water or under ground. A rubber boot

covers the transducer and forms a watertight seal
against the pipe to protect the transducer and coupling
compound from water or moisture in the ground.

11/1/90
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SET POINT ‘ -
There are no set points for the underwater/underground
transducers.

INSTALLATION
The underwater/underground transducers are installed

in the same manner as the standard transducers.

8-7
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GLOSSARY

Accuracy :
A measure of the preciseness of an instrument’s measurements when compared to a known standard. Accuracy is

generally specified as the maximum error of the instruments measurement expressed as a percentage.

Attenuation
The reduction in strength of an electrical or ultrasonic signal, i.e., the weakening of Doppler signal.

Clean Fluid
A fluid that has few suspended particles. Examples of clean fluids are distilled water, solvents, and alcholic beverages.

Damping
The slowing of instantaneous signal changes to provide a more gradual or lower frequency response to the process

measurement.

Dedicated
For permanent mounting; non-portable.

Dirty Fluids
Liquids containing suspended solids, contaminant, particles, or bubbles. Examples of dirty fluids are sewage, paper

pulp, and coal slurry.

' Doppler Theory

Developed by Christian Doppler; the effect wherein there is a measurable change of sound or light frequency as a
function of the relative velocity of the source to the observer.

Doppler Shift

. The measured difference between transmitted and received frequencxes as a result of fluid motion.

Engllsh Flowmeter
A flowmeter that measures fluid flow using measurement units, i.e., feet, inches, gallons, etc., that are standard in

the United States of Amenca

Full Scale Flow Rate.
The highest fluid flow rate that can be measured by the flowmeter with its current settings. The full scale flow rate

is dependant upon the setting of the VELOCITY RANGE switch, the pipe inside diameter and the setting of the flow
rate factor. The full scale flow rate is calculated as described in Appendix B, Flow Conversion Data.

Internal Frequency Standard (IFS) -
A standard feature on all Polysonics flowmeters, that is a built-in frequency source having a pre-assigned value of

calibration checks in the field.

Intrinsically Safe . . .
Conforming to standard set forth by a regulating agency which limits the voltage and current levels in a device so it

is incapable of causing combustion through a spark or heat producing component in explosive or hazardous areas. -

LCD ,
Liquid Crystal Display

- 11/1/90 . ‘ ' } A-1

Page 69 of 172



r

Centenary Highway Westlake SPS SPO19 Integrated Departmental Telemetry OM Manual

CHAPTER 6

TROUBLESHOOTING

TROUBLESHOOTING CHART

PROBLEM

CAUSE

SOLUTION

Erratic flow rate readings or a
drastic change in the flow rate
readings.

The transducers were mounted
downstream of a noise source,
such as, a throttling valve, pump,

-orifice, or reduced pipe section.

Move the transducers upstream of
the noise source.

—

3

Incorrect Flow Rate Readings.

1. The transducers were mounted
on the top and bottom of a
horizontal pipe. Foaming at
the top or sediment at the
bottom of the pipe is
interfering with the ultrasonic
signal.

2. The transducers are mounted
on a vertical pipe with flow in
the downward direction. The
pipe is not full of fluid.

1. Move the transducers to the
sides of the pipe.

2. Move the transducers to
another location where the
“pipe is full,

Incorrect flow rate in clean fluids.

1. Astrong turbulence producing
component, such as, a venturi,
orifice plate or partially closed
valve, is acoustically within
range of the transducers. The
flowmeter is reading the fluid
velocity through the restricted

opening.

2. The flowmeter is programmed

for the wrong pipe inside
diameter. ‘ '

1. Move the transducers to an
acoustically isolated section of |
pipe, such as, between two
elbows, which will confine the
ultrasonic signal.

2. Reprogram the flowmeter for
the correct pipe inside
diameter.

-

Weak or erratic ultrasonic signal.

1. The transducers are mounted
on opposite sides of the pipe.

2. The fluid being measured is a
clean fluid.

3. Low fluid velocity.

1. Move the transducers to the
same side of the pipe.

2. Move the transducers near a
pump or discharge. In extreme
cases, inject air or nitroge
into the fluid. '

3. Move the transducers to a
reduced diameter section of
piping. If a reduced diameter
section of piping does not
exist, one may have to be
installed to be able to measure
fluid flow.

11/1/90
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Light emitting diode.

Linearity
The ability of the flowmeter to establish a relationship between actual flo
proximate a straight line relationship.

w and its output, often called the

characteristic curve of the flowmeter, to ap

© e—

I = - | | .

Metric Flowmeter .
A flowmeter that measures fluid flow using measurement units,

in the metric system.

i.e., meters, millimeters, liters, etc., thatare standard

1
I NEMA-4X | o |

An industry standard for instrument enclosures that are water tight and corrosion resistant with 0o exposed metal
- - surfaces. The enclosure must pass a hose test, using a 1-inch nozzle, delivering 65 GPM at a 10 foot distance for 5

minutes.

; NEMA-7
I An industry standard for explosion proof instrument enclosures in hazardous environments, such as, an atmosphere
of ethylether, ethylene, cyclopropane, gasoline, petroleum, alcohol or natural gas.

Noise
Any frequencies picked up by the Doppler flowmeter which are not Doppler shifted frequencies.

- , Password

A two character code that must be correctly keyed in before the user can access the programming fpni:tions of the

flowmeter.

i Positive Zero . } ) (
> The option added to Polysonics flowmeters which inhibits backflow indicatiqn or volume accumulation under no-flow o

conditions. This is accomplished by activating the low signal circuit under a no-flow condition. It requires a contact
closure from an external device, such as, a pump, in order to initiate its function.

Repeatability

The ability of a flowmeter to reproduce a2 measurement each time a set condition is repeated.

Slurry .
A mixture of a fluid with any insoluble material such as clay,

' " solids content.

cement, coal, etc. usually described in terms of percent

Totalizer o '
A feature of the flowmeter that counts the total volume of fluid that flows past the transducers from the time the

totalizer is tuxrnéd on until it is placed on hold or is turned off.

'} A2 11/1/90
®
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FULL SCALE FLOW RATE

with units of gallons per minute or liters per minute:

Full Scale Flow Rate For US = VRx ID?x 2.45 x CF x FRF
~ Flowmeters
Full Scale Flow Rate For = VRx ID?x .04712 x FRF

Metric Flowmeters

CONVERSION FORMULAS

FLUID FLOW RATE
GPM = FPSx ID?x2.45
LPM = MPS x ID?x.04712

FLUID VELOCITY
FPS = GPM/(ID2x2.45)
MPS = LPM/(ID?x .04712)
Where: FPS = Feet per second
-GPM = Gallons per minute
ID = Pipe inside diameter
LPM = Liters per minute
MPS = Meters per second
°F = Degrees Fahrenheit
°C = Degrees Centigrade

i

The flowmeter’s full scale flow rate is dependant upon the setting of the VEL
diameter and the setting of the flow rate factor. The following equations are

Conversion factor to convert gallons per minute for US flowmeters;

l . ' Centenary Highway Westlake SPS SPO19 Integrated Departmental Telemetry OM Manuall

FLOW CONVERSION DATA

——

OCITY RANGE switch, the pipe inside
used to calculate the full scale flow rate

or, liters per minute

e flowmeter does not currently have a flow rate factor)

Where: CF =
for metric flowmeters, to the flow rate units currently set on the flowmeter
FRE = Flow rate factor (use a value of 1 if th
ID = Pipeinsidediameter
VR = VELOCITY RANGE switch setting (2, 4,8, 16, or 32 ft./sec.)

The following are conversion formulas that are useful when dealing with fluid flow:

TEMPERATURE
°F = (°Cx 1.8) + 32
°C =(°F-32)/1.8

1
i
' TO CONVERT INTO MULTIPLY BY
. Cubic Meters U.S. Gallons - : 264.2
Feet ) ’ Meters 0.3048
1 U.S. Gallons Imperial Gallons 0.83267
l Inches ’ Millimeters 25.4
. Meters : . Feet 3.281
l Millimeters Inches 0.03937
Liters, U.S. Gallons 0.2642
l U.S. Gallons Cubic Meters 0.3785
|
i
11/1/90 B-1

{Q-Pulse Id
TMS73? Active 29/01/2014

Page 72 of 172



EE .E GE EE N EE
. I OGN B GE EE E.
- .
[l B
AN| &
2] 3

Cenienory»Highwoy Wesﬂoke-SPS SPO19 Integrated Departmental Telemetry OM Manual

APPENDIX B - FLOW CONVERSION DATA

VELOCITY CONVERSION TABLE FPS to GPM ("
VELOCITY
NOMINAL g
PIPE SIZE 0.5 1.0 2.0 3.0 4.0 5.0 6.0 8.0 10 15
(SCH 40) FPS | FPS | FPS | FPS | FPS | FPS | FPS | FPS | FPS FPS
1" 131 27 5.4 8 11 13 16 22 27 30
1.5 3.2 6.5 13 19 25| . 32 38 51 64 95
2 52| 105 21 31 42 52 63 84 105 157
2.5 1.5 15 30| 45 60 75 % 119 | 149 | 224
K 11.5 23| . 46 69 92| 115 138 184 | 231 | 346
4 20 40 8| 119| 159| 199 | 238| 318| 397 | 3%
5 31| ‘62| 125 1871 250| 312| 374| 499| 624 936
6 45 %0 | 180 | 270| 360| 451 s41| 721} 901 1352
8" 78 | 156 | 312 | 468 | 624 780 | 936 | 1248 1561 2341
10" 3 | 246 | 492 | 738| 984 | 1230 | 1476 | 1968 | 2460 3690 | G
12 75 | 349 | 698 | 1047 | 1397 | 1746 | 2095 | 2793 | 3492 5237 1&
11| 422 | 844 | 1266 | 1688 | 2110 | 2532 | 3376 | 4220 6330
" 276 | 551 1103 | 1654 | 2205 | 2756 3308 | 4410 | 5513 | 8269
18" 349 | 698 | 1396 | 2093 | 2791 | 3489 | 4187 | 5582 6978 | 10466 (
20" 434 | 867 | 1734 | 2602 | 3469 | 4336 | 5203 6938 | 8672 | 13008 e
24 627 | 1254 | 2508 | 3763 | 5017 | 6271 | 75257 10034 | 12542 18814
30" 1048 | 2096 | 4192 | 6288 | 8385 | 10481 | 12577 16769 | 20961 | 31442 ‘
36" 522 | 3044 | 6089 | 9133 | 12177 | 15221 | 18266 | 24354 | 30443 45664
42" 2048 | 4169 | 8338 | 12506 | 16675 | 20844 | 25013 | 33351 41688 | 62532
48" 2735 | 5470 | 10940 | 16409 | 21879 | 27349 | 32819 | 43758 54698
54" 3441 | 6882 | 13764 | 20646 | 27528 | 34410 | 41292 | 55056 68821 |:
60" 2192 | 8385 | 16769 | 25154 | 33538 | 41923 | 50307 | 67076 83845
CONVERSION FORMULA
GPM = FPSx ID*x2.45
Where: FPS = Feet per second
GPM = Gallons per minute’
ID = Pipe inside diameter
k./:'
11/1/90
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APPENDIX C
PIPE SCHEDULES | .

I

NOTE :
n programming the flowmeter. The inside diameters shown in the

de diameter and minimum wall thickness specified in applicable
from the dimension in the tables by as much as much as
e flow rate measurements will be t}nhanced ifan actual

The following tables are provided to assist i
tables were calculated based upon the outsi
standards. The actual pipe inside diameter may vary
25% of the pipe minimum wall thickness. The accuracy of th
measured pipe inside diameter is used. '

Vil W B O N - .

{

11/1/90 C-1
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. STEEL, STAINLESS STEEL AND PVC PIPE < g
m STANDARD SCHEDULES =
' INSIDE AND OUTSIDE DIAMETERS IN INCHES —
|
- INSIDE DIAMETER
5 .
g NOMINAL SCIt 10 _
s PIPE sci | @igur| scu | scu | stn. | scH | sCH . sCH | scH | scH | sCH | ScH
w SIZE 5 WALL) 20 30 | WALL | 40 60 XSTG | 80 100 120 140 180 0.D.
T
£ 1" 1.185 1.097 . 1.049 | 1.049 0957 | 0957 _ 0.185 | 1315
o 125" 1.53 1.442 1380 | 1380 1 12718) 1278 : 1160 | 1.660
S 1.5" 1.77 1.682 : 1610 | 1610 1.500 | 1.500 1338 | 1.900
5 2 2245 2.157 2067 | 2.067 1939 | 1939 | 1.687 | 2375
£ 2.5" 2.709 2.635 2469 | 2469 2323 | 2323 2125 | 2875
S :
Q
a 3 3334 3.260 | 3068 | 3.068 2900 | 2.900 2624 | 3.500 <
3 3.5" 3.834 3.760 A 3548 | 3.548 3364 | 3364 1 4000 g
o 4 4334 4260 4026 | 4.026 3826 | 3.826 3.624 , 3.438 | 4.500 S
8 5 5.345 5.295 . 5047 | 5047 4813 | 4813 4563 | 4313 | 5563 B
< 6 6.407 6357 | - 6065 |  6.065 5761 | 5.761 5.501 5187 | 6.625 o
S - : : A 2
% 8 8.407 8329 | 8125| 8071 | 7981 | 7981 7813| 7625| 7625| 7.437| 7.87( 7001} 6813 ) 8625 <
g2 10" 10482 | 1042 | 1025 | 1013 | 1002| 1002| 9750 | 9750 95627 9312 9062| 8750 8500 10.75
© A 12" 12.420 1239 | 1225 1200 1200 11938 | 11626 | 1175 | 1137| 1106| 1075 1050 | 1012 f 1275
- — 14" 1350 1337 1325| 1325 13124 | 12814 | 1300| 1250 | 1231 | 1181 | 1150} 1118} 14.00
g w 16" © 1550 | 1537 1525| 1525 15000 | 14688 | 1500 | 1431] 1393 13561 13121 1281 1600
> m : - . . -
m == 18" 1750 | 17371 1712 1725| 16876 | 16564 | 17.00 | 1612 | 1568 | 1525| 1487 | 1443 1800
ke S 20° ‘ 1950 | 1925 ] 1925 | 1925 18814 | 18376 | 1900 | 1793 | 1743} 1700 | 1650 | 1606 20.00
> o - 24" . 2nso| 2325| 2325| 2325 22626 | 22126 | 23.00 | 2156 2093 | 2093 | 1987 | 1931 | 24.00
2 = 30 . 2037 | 2900 | 2900 | 2925 29.250 29.00 A_ 30.00
£ o 36" 3537 | 3500 | 3500 | 3525| 3525 35.00 . _ 36.00
© Q L | h _ _
V] 42 . 4125 | 4125 41.00 |
= 48 4725 | 4725 47.00
& _
! o :
© o
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APPENDIX C - PIPE SCHEDULES
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o
DUCTILE IRON PIPE 2 g
\ , STANDARD CLASSES = .
INSIDE AND OUTSIDE DIAMETERS IN INCHES —
_ INSIDE DIAMETER CEMENT LINING *
S NOMINAL | . ‘ _ . .
S PIPE | OUTSIDE | CLASS CLASS CLASS CLASS CLASS CLASS CLASS STD DOUBLE
5 SIZE |DIAMETER 50 51 s2 | 53 . 54 55 56 THICKNESS | THICKNESS
O 4 : . ,
5 3 39| 3.46 3.40 334 328 3.22 '3.16
§ 4 4.80 . 428 422 4.16 410 404 3.98
0 6" . 690 6.40 634 - 628 6.22 6:16 6.10 6.04 125 250
S 8" 9.05 8.51 8.45 . 839 8.33 8.27 8.21 8.15
m 10" 11.10 10.52{- 10.46 10.40 10.34 10.28 10.22 10.16
£ 12" 13.20 12.58 12.52 ‘1246 - 1240 12.34 12.28 1222
Q - -
a) 14" 1530 14.64 14.58 14.52 14.46 14.40 14.34 14.28 2
8 16" 17400 . 1672 16.66 16.60 16.54 16.48 16.42 16.36 : o
g 18" 19.50 18.80 18.74 18.68 18.62 18.56 18.50 18.44 1875 375 .9
2 20° 21.60 20.88 20.82 20.76 20.70 20.64 20.58 20.52 &
= 24" 25.80 25.04 2498 2492 24.86 24.80 24.74 24.68 2
— - Q
o A - - <€
& 30" 32.00 3122 . 3114 31.06 30.98 30.90 30.82 3074 _ H
5 n 36" 3830 37.44 3734 37.06 37.14 37.04| . 3694 36.84 : |
2 = 4 4450 - 43.56 4344 4332 43.20 43.08 42.96 42.84 25| 500 |
% =) 48" 50.80 49.78 49.64 49.50 49.36 49.22|. 49.08 48.94
z w 54" 57.10 5596| 5580 5564]  55.48 5532 55.16] - 55.00
3 = -
ko) b - * Reduce the pipe inside diameter by two times the dimension shown. These lining thicknesses also apply to cast iron pipe.
, &) : : .
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MODEL MST

DEDICA'I'ED ULTRASONIC FLOWMETER

ADDENDUM TO OPERATORS MANUAL

FEBRUARY 1992

DUAL ALARM OPTION ~ PAGE &1
Cross out the second paragraph on page 8-1 and substitute the following:

Both alarm monitors have an on-board terminal strip with SPDT contacts available for,
connection to an external annunciator. The relay contacts are rated at 1 A, 24 VDC.
WARNING: To reduce the risk of electrical shock do not connect voltages greater than
%VDCor%VACmthewrmmﬂuhiponthilpﬁntadcircuitcar&

The hysteresis (deadband) is fixed at 0.8% of span. '

REMOTE TOTALIZER PAGE 83

Cross out the third paragraph on page 8-3 and substitute the following:

When the remote totalizer is powered by an external power source, the output is

‘defined as a dry contact relay and is rated at 2 A DC resistive load.

WARNING: To reduce the risk of electrical shock do not connect voltages greater than
1

24 VDC or 24 VAC to the terminal strip on this printed circuit card.
The contact closure can be configured at the factory to normally open or normally
closed. The relay will activate each time the fluid volume programmed into the totalizer

occurs.
CHAPTER 8 - OPERATION  PAGE 3-2

Under the CALIBRATION TEST section, cross out pa.r;grziph 3, and
replace it with the following:

. 8. Rotate the VELOCITY RANGE switch to the CAL TEST position. Wait for about
one minute to allow the unit to finish responding before going on to the next step.

PROPORTIONAL SAMPLER

This section is an addition to the manual and was not previously included.

H
.
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INSTALLATION
1. Turn off the electrical power to the

‘flowmeter.

2. Unscrew the six front cover screws (Figure 1-
1) using a screwdriver and swing the hinged
from cover open.

8 Unscrew the two thumbscrews on the right
gide of the from panel (Figure 14) and swing
the hinged front panel open.

4. Unscrew the printed circuit board hold down
clamp . thumbscrew and remove ‘the printed
drcuit board hold down clamp (Figure 4-3).

5. The external fluid sampling device is
connected to the board at the terminals on the
left end of the board (Figure 8-2). The relay
contacts are rated at 2 A, 24 VDC.

WARNING: To reduce the riak of electrical
shock do not connect voltages greater than 24
VDC or 24 VAC to the terminal strip on this

printed circuit card.
NOTE

Handle printed circuit boards as described in the

Printed Circuit Board Handling section of
Chapter 4, Maintenance.

6. To connect the external fluid sampling device
as a normally closed circuit, connect one wire to
the NC (bottom) terminal and connect the other
wire to the C (middle) terminal.

7. To connect the external fluid sampling device
as a normally open circuit, connect one wire to
the NO (top) terminal and connect the other

Active 2?/_01 /2014

wire to the C (middle) terminal.

8. Place the Proportional Sampler board in the
second slot from the left side of the flowmeter.

9. Turn on the electrical powér to the

~——

flowmeter.

CAUTION

Avoid touching sny components in the

fiowmetsr to prevent electrioal shock Use
insulated tools to perform any pecsssary
adjustments to the time control.

10. Veﬁfy that the duration of the output signal
is correctly set by using a stopwatch to measure

* the time interval LED #3 remains lit. The

amount of time LED #3 remains lit should

. equal the duration of the output signal required

for the external fluid sampling device.

11. If LED #3 does not remain lit the correct
amount of time, adjust the TIME control using

a straight slotted screwdriver. Turn the TIME -

control clockwise to increase the duration of the
output signal and counter-clockwise to decrease

the duration of the output signal.
12. Re-perform steps 10 and 11 until the

.duration of the output signal is set correctly.

18. Replace the printed circuit board hold down

clamp and thumb screw.

14 Swing the hinged from panel closed and
tighten the two thumbscrews on the right side

. of the front panel. .

15. Swing the front cover closed and tighten the
six front cover screws. ‘
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Figure 81 »
Proportional Sampler Board

PROPORTIONAL SAMPLER OPTION

DESCRIPTION -
The Proportional Sampler board (Figure 8-2) provides
an output signal at preset sample time intervals that

represent a specified volume of fluid having flowed past

the flowmeter's transducers. This cutput signal is used
to activate an external fluid sampling device. The.
dumﬁonoftheoutputsignalcanbesc&ﬁ'omlto%
seconds to control the size of the sample.

CONTROLS AND INDICATORS

Ten Turn Rate Control, A control that sets the sample
time interval. Figure 8-3 is a table of settings for the
TEN TURN RATE control.

JumperK, A four position movable jumper that creates
2 4 to | multiplication factor in the sample time interval
for each position moved. Position 1 is the longest
sample time interval and position 4 is the shortest

sample time interval. Figure 8-3 is a table of settings
" for JUMPER K. . :

11/1/90

" 'Active 29/01/2014

Time Control, A control that sets the duration of the
output signal used to activate an external fluid sampling
device. This duration is adjustable from 1 to 90 sec-

 onds. Time increases as the control is turned clockwise.

LED #1, This green light flashes during low flow rates
and is lit solid during high flow rates .

LED #2, This red light is lit when the duration of the
output signal is longer than the sample time interval.
When the sample time interval and the output signal
duration are properly set, this light should never be lit.

LED #3; This yellow light is on for the duration of the

~ output signal.

' SET POINT

1. The sample time interval is set using a set point based
upon a flow rate equal to the flowmeter’s full scale flow
rate. The sample time interval for the actual flow rate

Page 80 of 172
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FULL SCALE FLOW RATE
SAMPLE TIME INTERVAL TEN
(IN SECONDS) TURN
RATE
JUMPER K POSITION CONTROL
DIAL POT
1 2 3 4 SETTING
384 96 24 6 0
448 112 28 7 033
- 512 128 32 8 0.67
576 144 36 9 1.00
640 160 40 10 133
704 176 41 11 1.67
768 192 48 12 2.00
832 208 52 13 ' 233
896 24 56 14 267
960 240 60 15 3.00
1024 256 64 16 333
1088 272 68 17 3.67
1152 288 72 18 - 4.00
1216 304 76 19 433
1280 320 80 20 4.67
1344 336 &4 21 5.00
1408 352 88 o 533
1472 368 92 .23 5.67
15361 384 96 24 | 6.00
1600 -400 100 25 6.33
1664 416 104 26 6.67 '
1728 432 108 27 7.00
1792 448 112 28 733
1856 464 116 ] - 29 7.67
1920 | 480 120 30 8.00
1984 496 124 31 833
2048 512 128 32 8.67
Figure 8-2

Ten Turn Rate Control And Jumper K Settings

" of the fluid in the pipe will be proportional to the full

scale flow rate divided by the actual flow rate.

2. Calculate the flowmeter's full scale flow rate as
described in Appendix B, Flow Conversion Data.’

3. Calculate the full scale flow rate sample time interval
by dividing the desired volume of fluid to flow between
samples by the flowmeter’s full scale flow rate. Convert
the full scale flow rate sample time interval to seconds.

Active 29/01/2014

NOTE
The full scale flow rate sample time interval must be
recalculated and reset if the VELOCITY RANGE
switch or the flow rate factor is changed.

4. Lookupthcfullscnleflown&enmpledmeinwrvd
calculated in step 3 in Figure 8-3 to determine the set
points for JUMPER K and the TEN TURN RATE
coatrol. Move JUMPER K (o its set point and tim the
TEN TURN RATE control dial pot to its set point
(Figure 8-2). : :

5. Tum the TIME coatrol (o the output signal duration
setpoimrequiredformeexmglﬂuidsampungde-

" vice. In the full counter-clockwise position, the dura-

tion of the output signal will be one second and in the
full clockwise position the duration of the output signal
will be 90 seconds. During installation of the Propor-
tional Sampler board, this setting will be verified as
described in the Installition section below.

Exnmple '
The flowmeter’s VEI.O(.'_I'I'&P RANGE switch is set at
8, the pipe inside diameter is 7.981-inches and the
flowmeter’s flow rate units are set to gallons per
minute. A sample is desired after every 10,000 gallons
of fluid flow. ‘

Calculste the flowmeter’s full scale flow rate as de-
scribed in Appendix B, Flow Conversion Data:

Full Scale = VR x ID?x 2.45

Flow Rate
= 8x7.9812x2.45

= 1,248gal./min.

Calculate the full scale flow rate sample time interval: -

Full Scale = Fluid Volume Between Samples / Full
Flow Rate  Scale Flow Rate
Sample Time

Interval -
= 10,000 gal. / 1,248 gal/min.

= 8.01 sec. rounded to 8 sec.

I.odkuptheselpointsforlUWERKmdtheTEN

TURN RATE control dial pot in Figure 8-3 for the full
scale flow rate sample time interval of 8 seconds:

-lIUMPE.R K = Position 4

TEN TURN = 0.67
RATE control

dial pot setting

11/1/90
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Pressure transmitter
137 M, 137 M Dr 42,
137 M Dr 52, 139 M

TIB » Technical Information ¢ Operating Instructions

L1

Q-Pulse Id TMS737 Active 29/01/2014

M Manual

VEBGA

Pressure ——
transmitter _f

- for continuous level
measurement of liquids

.. = in conjunction with signal .
conditioning instruments
VEGAMET

or

- with current output
4..20mA

VEGA Grieshaber KG
Electronic level measurement
Am Hohenstein 113

Postfach 11 42

"Phone 07836/50-0
Fax 0 78 36/ 50 201

Page 83 of 172

D-77757 Schiltach/Schwarzwalc



-

T . Centenary Highway Westlake SPS SPO19 Integrated Departmental Telemetry OM Manual -

Contents

1 Introduction

1.1 APPHCANON ..o s ireonn et ave——— eyt nes
1.2 Configuration y v
1.3 FUNCHON woeeveeercrcernnnines TSSO UOP TP OOV ORP: .
1.4 Securily information

2 Technical Information

2.1 Technical data e R et
2.2  Selection of measuring range ‘
2.3  Dimensional drawings .......... e eereteeeeiseeeseesededetieesEetsieResisieeEer e AR .

3 MOUNLING 1eveecncnecscririiisianssnssscsssasssmsssasasussssstansssssstsssesssscssasassnasnsasasssiss teesesassnssssssnsressesasnstassassisasesanns e T

_ 4 Electrical connection

4.1 Circuit diagram and coordination of terminals in conjunction with oscillator type E27 or E27 B and signal

CONGLIONING IMSIIUMENL ... vrervverriusssessssssssseses s sass s e EEE breeeenes 8
4.2 Circuit diagram and coordination of terminais in conjunction with oscillator type E24, E250rE25 8B
(standardized current output 4 ... P 1117: ) ORISR EIR R 9
Set-up
A In conjunction with oscillator type E27 or E27 B and signal conditioning instrument VEGAMET ...cccoovviinnennnes 10
5.2  In conjunction with oscillator type E24, E25 0F E25 B ooovvieeiereeeeseeessssreesssssese foriass st ettt 10

6 Fault finding
6.1 Monitoring of the atmospheric pressure compensation
6.2  Electrical installation of the measuring SYSIem ......cooeeereerceneese rereserrreenane RO RRURR IR PPIPDI I

E N y

2 Type 137 M ... /139 M

Q-Pulse Id TMS737 Active 29/01/2014 Page 84 of 172



Q-Pulse Id TMS737

Centenary Highway Westlake SPS SPO19 Integrated Departmental Telemetry OM Manual

1 Introduction

VEGA

1 Introduction

1.1 Application

The pressure transmitters of series 137 M ... and 139 M
are used for continuous level measurement of liquids.

Special versions (e.g. plastic coating of transducer) are
available for aggressive liquids.

The instruments are designed for vertical installation from
above.

The pressure transmitter type 139 M is especially suitable
for the level measurement in deep wells and bore holes.

1.2 Configuration
The types 137 M ... and 139 M consist of:

- pressure transmitter (type 137 M Dr 52 with plastic
coating)

- tixed special cable with breather capillary

- straining clamp (type 137 M, 137 M Dr 52)
or .
connection housing with mounting boss 1'/," BSP
(type 137 M Dr '42) or connection tube (type 139 M)

A measuring system for current output 4 ... 20 mA
consists of:

- pressure transmitter with oscillator type E24, E25 or
E25B°
- power supply

A measuring system in conjunction with signal
conditioning instrument consists of:

- pressure transmitter with oscillator type E27 or E27 8B

- signal conditioning instrument

- VEGAMET

. oor .

- VEGATOR
or

- VEGALQG 571 (with suitable input module)

- external connection housing with breather facility (it
required)
The housing is an option for atmospheric pressure
compensation for the pressure element if this cannot be
realized in another way.

Type 137 M .../ 139 M

Active 29/01/2014

1.3 - Function

The diaphragm transforms the hydrostatic pressure of the
product into a mechanical movement (of max. 0,3 mm).
This movement is transmitted via a plunger-type capacitor,
the capacitance of which changes proportional to the
pressure (level).

—

The capacitance change is converted by the integral
oscillator into an output current.

From the oscillator, the output current is led to the
connected signal conditioning instrument where it is
evaluated. A linear DC current signal 4 ... 20 mA is
available on the oscillator output.

1.4 Security information

The instrument must only be operated as described in this
TIB. Please note that other action can cause damage for
which VEGA does not take liability.

3
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2 Technical Information

2.1 Technical data

Power supply

Overload range

Protection class

Connection housing (137 M Dr 42)
Protection ot
Material

Mounting boss (137 M Dr 42)
Material '

Strianing clamp (137 M, 137 M Dr 52)
Material

Connection tube
Material

Special cable
Material of the cable over

Pressure transmitter
Protection
-Material

Diaphragm
Material

from connected VEGA signal conditioning instrument
(oscillator type E27 or E27 B)

or external current source 12 ... 36 V DC —
(oscillator type E24, E25 or E25 B)

overrange capability 25 times measuring range
max. 25 bar/ 355 psi |

Hl

IP 54
Al hard anodized

1.4305 (StSt)

galvanized steel (DD-laquering)

1.4305 (StSt)

3-wire with breather capillary and screen

PE

IP 68
1.4571 (StSt), (137 M Dr 52 with PE-plastic coating)

Duratherm 600 (high corrosion proof stainless steel)

_External connection housing with pressure compensation facility (upon request)

Protection
Material
Dimensions

Error limits
Characteristic accuracy acc. to
tolerance band method, incl.
hysteresis and repeatability,
(% the output span)

Long-term stability of the
zero signal (% span)

Mean temperature coefficient

of the zero signal (% span);
reference temperature at 25° C

4

Q-Pulse |d TMS737

IP 65
plastic (PBTP) _
B=160mm, T=77 mm, H=120 mm

<0,35%

< 0,5 %/ 6 months

<0,15% /10K

Type 137M .../ 139 M
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VEGA

2 Technical Information

2.1 Technical data (continued)

Measuring range
Measuring range in bar  min. span in bar

0..04 ' 0,1

0..10 0,25

0..25 0,625

0..50 1,25

0..100 2,5

0..200 - 5,0
Temperature

Ambient operating temperature
Ambient level temperature
-type 137 M ...

-type 139 M

Ambient storage temperature

Weight

Basic weight type 137 M
Basic weight type 137 M Dr 42
Basic weight type 137 M Dr 52
Basic weight type 139 M

Weight per metre special cable

2.2 Selection of measuring range

The selection of the optimum measuring range for the
measuring cell is important for reliable and precise
measurement (available measuring range see above).

First of all the max. hydrostatic pressure P acting on the
diaphragm should be calculated to determine the .

measuring range.

Calculation acc. to physical law

P = pegeh+10%(bar]

P = density of the product in kg/m’

g = local accelerationof the fall in m/s? (= 9,81 m/s?)
h = height of liquid column in m

10% = conversion factor from Pascal in bar

Type 137 M .../ 139 M
Q-Pulse Id TMS737

-20°C ... +60°C /-4 ... 140°F

-20°C ... +80°C/-4 ... 176°F
-5°C ... +60°C/-40 ... 140°F
-20°C ... +80°C /-4 ... 176°F

approx. 1,5kg
approx. 2,7 kg
approx. 1,6 kg
approx. 1,5 kg

approx. 0,1 kg

Exaniple

Selection of measuring range by level measurement in a
storage tank with 40 % caustic potash solution as level

and max. level of 5 m.

]
"

solution)
9,81 m/s?

-0
"o

1400 kg/m? (density of 40 % caustic potash

4 m (max. level above the diaphragm of the
"pressure transmitter)

. P= 1400+9,81+4¢10°bar = 0,55 bar

For optimum measuring accuracy the smallest possible
measuring range interval in which the calculated value can
be found should be used. In the example the measuring

range 0 ... 1 bar.

Active 29/01/2014
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VEBGA

2 Technical Information

2.3 Dimensional drawings

137 M

le-B2
210

Y

i

235 (275%)

1
\j

N —

Y.

*  The dimension is only valid in conjunction with oscillator type E27 B

137 M Dr 42

1
)

152
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3 Mounting

3 Mounting

Mounting instructions

10 signal
conditioning
instrument

N\

Mounting the external connection housing

When mounting the connection housing ensure the cable
entries point downward, 1o avoid water ingress.

Deep well measurements with pressure sensor type

139 M and signal conditioning i

[

Sounding
pipe

Auxiliary limit
switch
VEGASEL

Well bottom

It
~ ()

nstrument VEGAMET

Signal
conditioning
instrument
VEGAMET

Indication
instrument

Due 1o the special configuration of pressure transmilter
type 139 M, the sensor can be most of the time lowered in
ihe sounding pipe of the deep well. It should be noted that

* the pressure transmilter is not jowered to the bottom of the
well. The diaphragm of the pressure transmitter should
however be covered with water at min. level.

Type 137 M .../ 139 M

Q-Pulse Id TMS737

Active 29/01/2014

L

Compensation of atmospheric pressure

The compensation of the atmospheric pressure is carried
out via breather capillaries, integrated in the special cable.
The special cable is fixed connected with the pressure

transmitter.

The pressure compensation on type 137 M Dr 42.s.
carried out by the breather facility in the cover of the Al-
housing. '
Upon request these pressure transmitters are also
available in protection IP 67. Then the housing breather
facility is emitted and the pressure compensation is carried
oul via breather capillaries.

If the compensation of the atmospheric pressure cannot
be ensured in another way, the external connection
housing with a breather facility must be used.

The free end of the special cable must be prepared for
connection acc. to the following description:

- cable coaling acc. to drawing
- cul breather carefully (do not pinch)

- for wiring, see electrical connection.

Measuring line

Cable

Breather capillary

Screen

7
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EE . : 4 Electrical connection

4 Electrical connection

4.1 Circuit diagram and coordination of term
type E27 or E27 B and signal conditioning instrument

Switching cabinet

inals in conjunction with oscillator

Swilching cabinet

linstrument

I Signal conditioning
', instrument
|
137 M Dr 42 :
____.—— Breather capillary :
standard two-wire cable ;
i
b e
Connection housing with pressure
.compensation facility
Special cable .
137 MDr52 137M | standard two-
wire cable |
139 M (T = =.2) 1
== L= m
Special cable i
|
|

External connection housing

(5

Terminals M inq i
137 M Dr 42 \ eaSL’Jrlng ines
Breather capillary C
. with terminals
4 .
“«
o .
ﬁ . - ym——
to VEGA signal . N,
conditioning / or
i - o[z [[e]i
instrument IMeasunng Bl ; S
ines . eltish
7 Screen

Earth
connectiory
/

4
;

lo pressure transmitter
(special cable fixed mounting

on pressure transmitter) facility

8

Q-Pulse Id TM ’
S737 Active 29/01/2014

Pressure

to signal conditioning
compensation instrument (terminals

see TIB of signal
conditioning instrument)

Type 137 M ../ 139 M
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4 Electrical connection Em

4.2 Circuit diagram and coordination of terminals in conjunction with oscillator
type E24, E25 or E25 B (standardized current output 4 ... 20 mA)

Pressure transmilter with
oscillator type E24 and

adjustment unit - Signal conditioning
137 MDr42 _Brealher capillary ui" 9 ?fs —
o 4..20mA B
standard two-wire cable /.r"”‘:SPS

Connection housing
with terminal and ad-
justment unit

Pressure transmitter with

oscillator type E25
yP Signal conditioning

transduce!
ranscucer unit e.g. SPS

137 MDr52 137 M

v 4...20mA
139 M
i p — ﬁ Special cable standard two- SPS
- ==y~ W wire cable
1
Coordination of terminals in ﬁ
conjunction with pressure
transmitter 137 M Dr 42
(standard version) ‘ Coordination of terminals in conjunction with
Adjustment unit Measuring lines pressure transmitter 137 M, 137 M Dr 52 and 139 M
- Connection housing with

/ ' Breather capillary
’ terminals and adjustment unit

\ @ !
N\ I
\m s <

to signal conditioning =Téo .
unit e.g. SPS ® M3 k o @
HwlB[O qs:o
Measuring ~ rISIo) |+ -

line
Protective measures
Where voltage spikes are expected, overvoltage arresters Earth
are recommended. In conjunction with pressure transmit- connegclion
ter type 137 M, 137 M Dr 52 and 139 M suitable oscillator i
type E25 'Bdwgh integral overvoltage arrester is to pressure transmitter type Breather 1o signal
recommen ed. . 137 M, 137 M Dr 52 or capillary conditioning unit
For wiring connections, refer to the data sheet for the 139 M (special cable from e.g. SPS

“overvoltage arresters®. the pressure Sensor)
p

Type137M.A./139M 9
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VEBGA

5 Set-up

5 Set-up

5.1 In conjunction with oscillator type

E27 or E27 B and signal
conditioning instrument VEGAMET

- the electrical connection should be carried out acc. to

diagram on page 8
- the adjustment should be carried out acc. to the TiB of
the signal conditioning instrument

The measuring range of the pressure transmitter is ad-

justed%n the signal conditioning instrument via the empty
and full adjustment.

5.2 In conjunction with oscillator type

E24, E25 or E25 B

The oscillator E24, E25 or E25 B requires a sUppIy voltage
of 12... 36 V DC.

The supply and output is connected as follows:

Power supply (e.g. VEGASTAB 890)

- electrical connection should be carried out acc. to

diagram on page 10

- the adjustment should be carried out acc. to the TiB of

the signal conditioning instrument

Adjustment

An ammeter (measuring range 0 ... 20/ 30 mA, Ri max. =
20 Ohm) should be connected to the measuring sockets of
the adjustment unit for carrying out the adjustment. The
indicated value is identical with the output current on ler-

minal 1/2.

Empty adjustment

- empty vessel to desired min. level

- turn potentiometer for full adjustment approx. 20 turns
clockwise (to end stop)

- adjust a current of 4 mA with the potentiometer for

empty adjustment

Full adjustment
- fill vessel to desired max. level

-~ adjust a current of 20 mA with the potentiometer.for full

adjustment

Adjustment unit

Measuring sockel

g;:ill;;osr ) 12...36VDC Potentiometer for Potentiometer for
. + | empty adjustment full adjustment
’: 47 20mA - T T
(6686)
digilal / analog
. indication instrument
Oscillator
E24, E25
e e o O
O SO N
SPS
Signal conditioning
unit feeds oscillator
12...36 vDC
1+ 2 - Earth
Power supply (e.g. VEGASTAB 890)
. Oscillator - 12 .36 VDC
E24, E25 .
P
$O] o e e e e e v e n = mte .
4 ... 20mA
‘ 4. eUmA - e e e |G PG
| Signal conditioning
i unit passive
10 Type 137 M ... /139 M
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’

6 Fault finding . Em

In cci'njunction with oscillator type E24, E25 or
E25B

6 Fault finding

If the level in the vessel does not correspond to the v @ m
indicated values the atmospheric pressure compensation unit e.g
and then the power to the measuring system should be SPS
checked. ] . 1

| B 5
6.1 MOﬂItOl’Ing of the atmospherlc The following descriptions relate the above figure.

pressure compensation

Voltage
- the supply voltage on the oscillator should be 12V DC

on terminals 1 and 2.

Open pressure sensor of connection housing. The
measured value should not change when opening the
housing. If the indicated value changes, the atmospheric

pressure compensation is being impaired.
- ‘Current

- appr.4mA: initial current when diaphragm of
pressure transmitter is uncovered

- 4..20mA: measuring current okay (current
depends on level)

In this case check the breather in the housing and
pressure compensation facility between transducer and
connection housing as well as the pressure compensation
facility on the external connection housing.

- 0OmA: short-circuit in the measuring line
- <3mA: oscillator defect
- >25mA: oscillator or pressure transmitter

element defect or short-circuit

6.2 Electrical installation of the | .
measuring system

Where vollage arresters are being used in measuring
systems, these should be checked for open and short

circuits.

In conjunction with oscillator type E27 or E27 B
and signal conditioning instrument VEGAMET

v mA Signal
I - conditioning
instrument
— —
1 g + .
2 P

The following descriptions relate the above figure.

Voltage
- the supply voltage on the oscillator should be 12V DC

on terminals 1 and 2

- the supply voltage for the pressure transmitter should
be approx. 25 V DC on the signal conditioning
instrument

Current
- appr. 4 mA: initial current when diaphragm of
pressure-transmilter is uncovered
- 3.,5...21 mA: measuring current okay
(current depends on level)

- - OmA: short-circuit in the measuring line
1 - <3,5mA: oscillator defect
} - > 21 mA: oscillator or pressure sensor element

detfect or short-circuil

1

Type 137 M .../ 139 M
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PLATYPUS ¢

» LEVEL TRANSDUCER SYSTEMS 7 47
» PRESSURE TRANSMITTER SYSTEMS

PLATYPUS |

PLATYPUSII

PLATYPUSIII

PLATYPUS IV

PLATYPPUS
Stz -

MAINTENANCE MANUAL

-3-11/94- ‘ f8 ‘
Q-Pulse Sfisd57 11/94-3 : A iv<1e 89/01/20144 Page 94 of 172




IN LATION

correct matching.

DON'T!

DO!

suitable protection devices.

4-20mA loops.

to IEC-801-5.
CALIBRATION

Four wire sensors cannot have protection fi

Centenary Highway Westlake SPS SPO19 Integrated Departmental Telemetry OM M‘onuol

PLATYPUS MANUAL  VER. I, IL, Il & IV

FOR THOSE WHO DON'T HAVE TIME TO READ INSTRUCTIONS.

+ PUSH ON SENSOR DIAPHRAGM TO TEST THE SYSTEM.

+ SHOCK LOAD BY DROPPING SUBMERSIBLE INTO THE WATER, OR
OPENING VALVES IN CLOSED SYSTEMS TOO QUICKLY.

+ CONNECT UNREGULATED OR INCORRECT VOLTAGE POWER SUPPLIES.

+ DISSASSEMBLE UNIT IN WARRANTY PERIOD. :

CHECK LOOP INTEGRITY AND CURRENT AS SOON AS SENSOR IS
INSTALLED CURRENT OUTPUT MUST CORRESPOND TO LEVEL.

+ MAKE SURE VENT TUBE IS EXPOSED TO ATMOSPHERIC PRESSURE, BUT
POSITIONED TO PREVENT INGRESS OF MOISTURE. '

+ REMOVE FROM SERVICE IMMEDIATELY A FAULT IS DETECTED.

[

PLATYPUS L, I & IIl mV VERSIONS

SG 4-3-11/94-8

Q-Pulse Id TMS737

p2of8
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The sensor is supplied fully assembled and is ready for installation. Sensors are matched and
pre-calibrated with transmitters, if supplied, to the span specified, and should_not require any
adjustment. External transmitters are clearly marked with the sensor serial number to allow

~—

" LIGHTNING PROTECTION - Transmitters and sensors can be damaged by direct
and indirect lightening strikes from power surges. If you are in a lightning prone area, fit

. tted between the sensor and transmiitter, although
this section is fully isolated. Critec LSJK/3R/36 has been recommended for protection of

Where it is necessary to have lightning protection devices fitted within the sensor, Platypus III
or IV must be specified. These sensors have earth paths through the sensor body and conform

These devises are calibrated using zero &span potentiometers on the matching transmitter or
indicator, or through menu driven software for microprocessor devices. Refer to the
instrument calibration instructions. This procedure also applies to two wire sensors with
remote power supplies which incorporate zero & span adjustments.
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PLATYPUS II - INTERNAL TRANSMITTER

When external calibration is not possible, the internal transmitter can be calibrated with zero &
span potientiometers.

With PCB at the bottom, the RH Potentiometer is zero. This is conventional on Platypus I
but works backwards on Platypus I. The span pot works conventionally or inversely
depending on the span version. :

By loosening the outer nut and unscrewing the swagelock fitting, the zero/span adjustmeants
are accessed through the tapped hole in the housing. During re-assembly be very careful with
sealing the thread and the olive. Use teflon tape or (preferably) a sealing grade of LOCTITE
such as 567 and use a drop of penetrating grade such as LOCTITE 290 on the olive.

Do not over tighten the swagelock fitting or the venting passage will be constricted - replace
fitting or olives if fitting has been overtightened.

When vented cables and conventional glands are fitted to Platypus I, these can be removed
for calibration.

PLATYPUS IV - INTERNAL TRANSMITTER

Access to zero & span adjustments is obtained by loosening the locking screw and releasing
the end cap of the transmitter which is a "part turn” bayonet lock with 'O’ ring sealing. Make
sure the sealing area is perfectly clean and use Molycote 111 Silicon 'O’ ring grease on
re-assembly.

MAJOR CHANGES TO CALIBRATION

DIN RAIL TRANSMITTERS - These can be recalibrated for large range changes by
replacing resistors on the main PCB. Please contact us for details if you forsee a requirement

for this.

INTERNAL TRANSMITTERS - These can be easily replaced. You need to specify
the sensor serial number, type and required range when ordering a new PCB. :
MICROPROCESSOR DEVICES - These can be re-calibrated in the field without
restriction. ' _

MAINTENANCE

Sensors should be inspected annually for mechanical damage. If any parts are damaged, they
should be replaced. Pay particular attention to cuts or wear on the cable outer sheath.
PROBLEMS IN SERVICE

If the output is erratic at any time, the sensor should be removed from service immediately.
The most probable cause is condensation in the housing or tube. Drying the sensor and
passing dry air through the tube should solve the problem. Replace the "O" rings and
swagelock fitting on re-assembly and if in doubt, replace the nylon tube - all these are low cost
items.
If excessive drift is noticed on a daily cycle, it is possible the venting of the sensor is
obstructed. Remove the swagelock outer nut and check there is clearance between the nylon

tube and the cable, under the olive.

SG 4-3-11/94-8 p3of8
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If output is zero the most probable cause is. electronic»failufe. The most common cause, i3
power surges caused by lightning. Electronics can be repaired or replaced at board level.
Internal transmitters are inexpensive and would generally be replaced. (Platypus I & II only).

SENSOR FAILURE - PLATYPUS I & II

Sensor can be replaced independent of the rest of the system if damaged by over-pressure or
power surges (which can burn-out the bridge connections). Sensors are tested by measuring
voltages on output pins with 5V excitation on excitation pins (of the sensor). Voltages at zero
pressure vary widely from -10mV to +10mV but are normally from -3mV. to +2mV and will
vary linearly with pressure. Output of Philips sensors is 25 mV at full pressure and 100 mV for
the Novasensor. 'The bridge resistance and continuity can also be checked with a multi meter
in the range 2Kohm to 6Kohm. If the sensor is damaged it must be replaced.

USE IN SEWERAGE SLUDGE

We recommend Platypus II with a special nose assembly for use in sewerage. The nose is
supplied without 1/2 BSP thread, and has only a shallow recess to avoid clogging. This gives
no problems in service.

For Platypus III and TV, isolating diaphragms must be used. These are supplied as part of
original equipment and cannot be removed or replaced without special tools.

When used in PUMP STATIONS we recommend using internal transmitters to avoid
interference from the pump power cables and supply system.

INTERCHANGABILITY OF PARTS - PLATYPUS I & II

Transmitters are different and cannot be interchanged - Platypus I is Voltage excitation and
Platypus II is constant current excitation.

Housing bodies and cables are common to both types and sensors are exchanged by replacing

the nose section of the housing only. ;
A small satchel of desiccant is included inside the housing of both types.

DISASSEMBLY AND ASSEMBLY
PLATYPUS I

Disassembly
The Platypus [ uses a Philips P13 sensor and is a No-Twist assembly. To disassemble, the

body can be held in a vice and the gland and nose removed. Push the sensor out of the
housing using a small diameter rod and minimum force. Be careful not to push on the sensor
diaphragm from the front side. The sensor can be unsoldered from its wires or removed
complete with its PCB (if fitted). The internal transmitter version must be fitted in a long
body, whilst the 4 wire version may use either long or short body.

There are two versions only of internal transmitter, the low range, and the high range,
covering spans of 0-10 and 0-25mV respectively from the sensor.

Reassembly

Reassembly is the reverse of this procedure. Make sure all components are clean, and wiring
colour codes are adhered to. Use new "O" rings and Molybond111 Silicon Grease on the
sensor and include a new or reactivated satchel of desiccant inside the housing. Use
heat-shrink to insulate all soldered joints and to insulate the top end of the PCB (note on

disassembly). '
Use Loctite 290 on the swagelock olive and Loctite 567 on the 1/4 BSP thread for sealing.

SG 4-3-11/94-8 p4of8
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‘and PCB adjacent to the sensor.

.and insulate this section witi a fui
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e v . i3 ‘a . .
- HSC A ISR IO determinn corraat tizhtness and

Do not overtighten t}ve swanslooh "1’*2*3
allow a maximum of 1/2 turn merc - if fitting is fmt tight, replacs the olive,
Note: Ifinternal PCB is fitted, c."umte L} 2 system before the swagelock iliting 15
installed.(see CALIBRATION)

CHECK - THAT THERE IS 20wiey Onn 5 ISOLATION BETWEEN LEAD WIRES AND

HOUSING BODY.

PLATYPUS II '

NOTE: - THIS VERS{U 1o Lt o et ot b e trae e TR uuu L
BE TAKENTO O'f-l(i‘”"l\/?. THESS MSTRUCTIONS TO PREVENT
BREAKING WIRES DU NG ASLEnBLY OR DISASSEN ABLY.

DISSASSEMBLY - ... .f_;.;_ s

Before unscrewing the rasc, W';r'h holds bot:

the comnection at the to » cid o tis ot i gy cbu s

(a)  for swagelock Ir*nns ="*<’j‘; tha ougar pet and mnks oo

but be careful not to puil on v/ e

sausor and (f iteed), the transmitter boacd,

-
o
-
[

.
e

the tobe and wiring are [resy,

(b)  for plug versions uadc fot'r serews ant I wfmh aw plug,

(©) for gland versious 1vicasy g vits vare oo s e T

(d) for transmitter ver 10; S, nmmdu ihe o foe wires from the main cable,

Unscrew the BODY v .0 T e L T ylpee agteet T

to the transmitter PCB or the sensor are not twisted. WITHDRAV/ the nose carefuily from

the body.

The sensor is disconneci 3 Ll
position for each wire. The PCI uas two wires soldered to fine wires atmchc (o the main
lead. Main lead color code is red/biack combined +ve and green/white coinbined -ve for 2

wire versions.
The sensor can be removed (o the nose by i s dving the brass spacer and blowing the
Jo0 ;L lfl ,,\,iﬂ‘ anent (ldﬂ'l[’r)“

sensor out using air. Attcmptins Lo suil or push th; seacor uO‘Im rasn
Do not use more than twice seusor faicu plasslin 2. '
REASSEMBLY is the reverse of this procedure. ‘
(a) for PCB version apply a fillet of hot melt glue between the rivbon and the solder pads
of the Novasensor (fig ).

(b) clean sensor and fit new "O" ring use siticon grease.
(c) clean nose and preh seacor into place using the brass soacer as a follower,
(d)  fit new "O" ring to nosc outer arcove (clean) usin gs silicon grzase.
(e) attach wiring to SCHSOr 1o O AUl v con wd fabbvat oo DT KR
Corning 3140RTV in limited arnlly sver iy 40 = mads and Natyacn the oibbon cabls

-

BN
PR o
R MTOLEO R

s

annceting vires to so.dor pods (cbserve polarity)

O

H for PCB version solder {wo snnti
t ,( [SRTERE voLrn

YO CIZS O il =G S

(g)  include a small satchel of desiceant insid: s housing, & ease of assembly of FCB
versions the satchel can bp seen et o 'nc cof it tadeon dap

()  screw body roaryT 0NN el

(1) for sensor or'y varsicn she :io::’: Gt g e e it b adiop L
Loctite 290 on the o.f. Lo T en e T ettt
SG 4-3-11/94-8 poold
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zero and span potientiometers from the top of th
BSP in end of housing). Zero and sp
necessary to alter range resistors on P

thread on assembly.
CHECK - THAT THERE IS 20 MEG O
HOUSING BODY.
GENERAL COMMENTS ON N

The Novasensor is a lower cost sensor wit
diaphragm and has a nominal output
constant current so they are not interc
nose assemblies complete are interchangable wit
different sensors and ranging is done in the transmitter electronics.

PLATYPUS 11 & IV

These units are of welded construc
cables are carried as spare parts so cables can be replaced or longe
is removed, a new gland must be fitted on re-assembly

e unit (remove swagelock fitting from 1/4
an are not interactive. If span is grossly altered it will be
CB. Use Loctite 567 sealing compound on 1/4 BSP

HM ISOLATION BETWEEN LEAD WIRES AND

OVASENSOR VERSIONS
h a different physical arrangement. Ithasa3 16°SS
at 1mV excitation. Transmitter excitation is
hangable with Philips sensor versions. However, the
h the long housings. There are only three

of 100 mV

tion and cannot be dismantled. The gland assemblies and
r cables fitted. If the gland -

—

SG 4-3-11/94-8
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_ fillet of hot melt glue

/

between ribbon &
solder pads
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CONNECTIONS -2 WIRE VERSIONS
PLATYPUS L, I, II & IV : :
SENSOR COLOUR CODE
CONNECTION NYLON TUBE/4 CORE VENTED 6 CORE
POSITIVE RED & BLACK RED, ORANGE, BLUE
NEGATIVE GREEN & BLUE * YELLOW, WHITE

*ON PLATYPUS III AND IV.GREEN IS CONNECTED TO SENSOR BODY AND
SHOULD BE EARTHED.

COMMON INTERFACE DEVICES - TERMINAL NUMBERS SHOWN

CONNECTIONS | SC120 | SI130 | PS109 {QUAB05| PM 4 | RM4
POSITIVE 8 8 10 10 F 3
NEGATIVE 10 10 9 12 11 7
LINK | LINK
D&10 | 4&6
POWER SUPPLY VOLTAGE -  12-36V DC
OUTPUT CURRENT- 4-20 mA

PLUG VERSION OF PLATYPUS I & LI

POSITIVE - PINA

NEGATIVE- PIND

NOTE: FOR CONNECTIONS OF PLATYPUS Il & IV REFER TO HANDBOOK

SG 4-3-11/94-38

Q-Pulse Id TMS737

" SUPPLIED WITH SENSORS.

C TR
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CONNECTIONS - 4 WIRE VERSIONS

PLATYPUSI & I

SENSOR COLOUR CODE-

BLACK (BLUE) - EXCITATION POSITIVE
WHITE | - EXCITATION NEGATIVE
RED - SIGNAL POSITIVE
GREEN - SIGNAL NEGATIVE

COMMON TRANSMITTERS - TERMINAL NUMBERS SHOWN

COLOUR WT 227 WT 527 WT 127 PM 4-SG
BLACK (BLUE) 5 4 4 1
WHITE 6 7 5 8
RED 7 6 10 10
GREEN 8 5 9 9
EXCITATION VOLTAGE APPROX 5V
EXCITATION CURRENT - APPROX 1mA
SIGNAL OUTPUT AT ZERO  APPROX +/-3 mV

*FOR CONNECTIONS TO SENSOR TO FULLY DISMANTLE/ASSEMBLE - SEE

SENSOR DATA SHEET AND USE THE ABOVE COLOUR CODE.

*FOR CONNECTIONS OF TRANSMITTER OUTPUT SEE INDIVIDUAL DATA SHEET

OF DEVICE.

SG 4-3-11/94-8 p8of8
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Translnstruments

Q-Pulse Id TMS737

SERIES 6000
INDUSTRIAL
PRESSURE
TRANSDUCERS &
TRANSMITTER®S

Stainless steel construction
Absolute and gauge ranges

A variety of electrical and pressure
connections including fully immersible

Millivolt, voltage and current outputs
Rugged
Economic

Intrinsically safe versions of Type 6200
and 6400 —

The Series 6000 pressure Iransducers and
transmitters utlise the low .cost high
technology chemical vapour deposiled
(CVD) batch manutactured sensors
developed [or Translnstruments Series 2000
range. These stable sensors are now
packaged to provide a variety of mechanical
and elecirical npuons 1o best suit particular
customer apphcatons and installations.

Pressure ranges are from 0 - 750 m bar to
0 - 400 bar absolute or gauge referenced.
The standard pressure connection is G174
mternal with a host ol factoty fitted screw
and weld adaplors avallable to order.

Welted paris are stainless sleel without the
use of oil-filled batrier diaphragms.

Elecincal outputs are 0 - 100 mV, 4 - 20 mA
and a variety of vollage outputs including U -
5. 1-6and 0 - 10 V. Electrical connections
are DIN 43830 and MIL C bayonet '
pluyssockel. or fully immersible - either by
megral cabiz= or wul a detachable
connector.

Active 29/01/2014

All these features, together with the rugged
construction and slainless steel outer case,
provide transducers and transmilters ideally
suitable for use in industrial environments.

The Sernes 6000 transcucers and lransmitters
provide stable pressure measuremenis and,
ynth the variety of conligurations available as
standard. readily and economically match
installation recpuirements.

The Series 6000 are part of the wide range
of Translnstruments Products hsied on the
back page of thus brochure.
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Type 6100

Input

1. 1.6. 2.5, 1, 6, 10 and 25 bar Absolute, 0-750 m bar, Ol 1.6, 2.5, 4. 6,

Pressure ranges
: 10, 16. 25, 40, 60, 100, 160, 250, and bar 100 Gauge

1% times rated pressure when applied-for 3 minutes will not cause
a zero shift in excess of 0.5% span. .

Overpressure

Fatigue life Designed lor 100 mlllio'n cycles. 0 o range pressure.

Electrical Wire Operating Span
operating Span config. Supply Resistance temperature code
temperatures ’ :
100 mV 1-vie 10V dc Input/output 3.5k ohins -4010 +125°C A
. noninal
420 mA  2wite 121036 Vdc  Load (supply V - 12) -20t0 +120°C B
. x 50 ohms . )
1.6V Jwire 121036V dc Loacl 6k ohms min. ~-2010 +85°C C
-1l v 3vwire 151036 Vdec  Load llk ohms min. -20t0 +85°C D
05V 3-wire 121036 Vdc  Load 5k ohms min. -20 10 +85°C F
010V J-wire 151036 Vdc -Load 10k ohms min. ~20 10 +85°C G
Typical static error band < * 0.2% span
Compensated temperature range ~-20 to +80°C
Typical thermal error band + l.S‘;/n over -20to +80°C
Pressure G174 internal thiead to BS 2779 compatible with ISO 228.
connection A variety of factory filted screw and weld adaptors to order.
Electrical Cénneclion
connections Connection code
6 pin size 10 bayonet lock to MIL-C-26482, or equivalent. (o4
Mating sockel not supplied.
Weatherprool [P66 fitted with 1 m cable. D
Iimmersible. IP68. to 50 m fitted with 1 in cable* E
Immersible, 1P68, to 200 m fitted with | m cable* F
G

Fixed plug to DIN 43650. Mating socket supplied.
Iimmersible. |P68-to 80m. lixed socket. Mating sockel supplied.* H
lmmersible, P68 to 80m, lixed plug. Mating socket not supplied* N
(See accessories below lor suilable cable assembly) ’
*Temperature range limited to - 1010 +50°C by electrical cable assemnbly.
All cable versions may be specified with longer lengths to suit.

Vibration tolerance 35 g peak sinusoidal, 5 Hz to 2 kHz
Mechanical shock tolerance Withstands (reefall to IEC 68-2-32 proc |
Wetted parts 17-4. 15-7 Mo & 316 stainless steels. Nicrobraze
RFI Filter (IEC 801:3:1934) Fitted lo voltage and 4-20 mA output models

" Mating electrical

6 pin size 10 bayonet lock for use with connector order code C.
Quote Part Number 166267-0006

~ Cable and conneclor for use with Connection Code N. Standard
cable lengths 5. 10, 20, 50 and 80 metres. Others 10 order.
Quote part number 558867 and cable length.

connector
Cable assembly

Quote model number (6100). output requited. pressure range and datum, pressure

connections and electrical connection. .
eg. 6100, B. G. 10 bar datum, G i/4 AT. D will specily range 1-20 mA oulput with

integral 1 i weatherproof cable. Specily longer lengths il required.

Custom variations available. '

Thermal Errors

The Type 6100 !
iransducers listed on this
page are ideal for general
purpose industrial measure-
ments. Thermal errors
quoted will of course be
reduced when the lrans-
ducer is used over a re-
duced leinperalure range.

Cuntox;\ Variations

linproved spécification
and alternative electnical
conneclors can be
nffered against specific
cuslomer requirements.

Lightning Protection

Some degree of protection
against damage due 1o
electrical storms is fitted
in the inunersible
versions. For information
on units with even greater
protection, please ask for
our brochure on our range
of lightning protected
pressure transducers and
transmillers.

- Performance
Mechanical
configuration
Environmental
Rccessories
(optional)

‘ Orxdering

‘ information

‘ .
Q

Pulse Id TMS737

QI

H___ I E

Span codes 0 C 0O F G 1t mm may '

Al

Al 3pan Koaes ‘Dinun

Span ¢nde A 94 mm mae

%pan codrs A, C D F G N3 mm max 440mm J

—————

Snan caam A 17 mm mae
Soancodes 0 C. D F 5 10A mm mas 510mm

Span ¢corde A 97 mm mas

Span sone & 97 mas mae
Span raxdes B C 1) F 6 108 mm max

Spaniles B C D F 6 1A mm mae

All lypes masimum baody diameter 29 min Max HEX A/F 22 mm
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Types 6200 and 6400

1t

1
L

1, 16,25, 4.6, 10 and 25 bar Absolute, 0-750 m bar. a1, 1.6, 25, 4, 6,

10, 16. 25, 40. 60, 100, 160, 250, and bar 100 Gauge
Intermediate ranges 10 order. .

Pressure ranges

|2 tines rated pressure when apphed for 3 minutes will not cause

Overpressure
a zero shift in excess of 0.5% span.

Fatigue lile Designed for 100 million cycles. 0 1o 1angeé pressure.

ctrical . Wire Operaling Span
rating Span config. Supply Resistance temperature code
eratures
’ 320 mA  2-wue 1210 36 ¥ dc¢ Load (supply V - 12) L9200 +120°C B

< 50 oluns

. .:rmance

Typical static error band < z 0.15% span

Compensated temperature range 2010 +80°C

Typical thermal error band £ 12% over -2010 + 80°C

Process media lemperalu'ré range .30 10 120°C

Storage temperature 4010 +125°C

+10% span with non-interaction between
zero and span controls accessible by
removing end cap. Setability 0.05% span
with zero and span sel 1o correct value
within 0.1% span during manulacture.

Zero and span adjustment

|echanical

onfiguration

G174 mernal thread to BS 2779 compalible with 1SO 228.

Pressure

connection A variety of factory fited screw and weld adaptors to order.

Electrical Connection

connections Connection code

6200 6 pin size 10 bayone! lock 1o MIL-C-26482, or equivalent. C
Mating socket not §uppl1ed.

6200 Linmerstble. [P68. to 200 m fitted with 1.1 cable* F

6200 Fized plug to DIN 43650, Maungy socket supplied. G

6400 ‘Terminal block via HMI8x 1.5 DIN 89 280-28 cable gland entry. ]

*»[emperature range lunited to ~ 1010 + 50°C by electrical cable assembly.
All cable versiens may ke specified with longer lengths 10 suit.

35 g peak simusoidal, b Hz to 2 kHz

*nvironmental Vibration tolerance

Mechanical shock tolerance Withstands freefall to IEC 68-2-32 proc 1

Wetted parts 17-4. 15-7 Mo & 316 stainless steels. Nicrobraze

RFI Filter Meets 1EC 801 Parts 1-6

! cegsories Mating elgclrical 6 pin size- 10 bayonet lock lor use with connector order code C.
| ptional) connectlor Quote Part Number 166267-0006
|

" Ordering Quote model number (6100 or 6400), output required, pressure range and datuin,

information pressure conneclions and electrical connecuoll. Specily if 1.S. certification 1s required.

eg. 6200, B. 10 bar G. F will specily 4-20 mA output for 0-10 bar G with integral 1 m
cable. Specify longer lengths il recuired. ]

Thermal Erxors

The Type 6200
wansmiiters listed on this
page are ideal for genetal
purpose industinial measutre-
ments. ‘Thermal errors
cjuoted will of course he
reduced when the trans-
ducer 15 used over a re-
Juced temperature range.

Custom Variations

linproved specthcatons
and alilernauve electncal
connectots can be
ollered against specific
customer teguiremets

Lightning Protection

Some degree ol protection
against danage due 10
electrnical storms is fied
n the immersible
versions. For information
on units with even greater
protection, please ask for
our yrochure on our range
of lightning protected
pressure wransducers and
lransiniiters.

Intrinsically Safe

Intnsically safe versions
of the 'I'ype 6200 and 6400
ate available as standard
for use with galvanic
isolatots or zener
bartiers. Intnnsically Sale
Cernficanon of these
Transtnitters 1s in
accordance with
harmonized European
Srandards EN 50 020
(BS5501 Part 7) and EN 50
039 (BS5501 Part 9 wih
classificaton EEX 1a 1t C
‘4. Specily intninsically
sale at ume of order.

Custon variaions avatilable.

Q-Pulse Id TMS737

92 max Y2 max

o

92 max

’

ameter 39mm. 6400 hody diameter Simm.
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- background to
llnstruments

dnsttnents has been manulactinmy
Jnality pressure transducers i the UK
ost JO vears. In that tune, the company
come renowned throughotit the world
3 conumitiment lo nnovative design,
mdig product quality and levels of

or service which are second to none.

sinstruments proneered the develop-

and commercial iniroduction of thin
nnfacturing techmaques over 20 years
1ce then. the company has been

mental n bringing the benefits of the

alogy 1o ahinost every seclor of industry,
i from aerospace to transporl, the
nhlites to process control.

Instruments 1s part of the mulli-national
rporation. which has a turnover
ing £400 million and employs over
people n 28 countries around the
. As such. the company has the
I and technical resources which
that it maintains its position as the
manufacturer of reliable, cost
ive pressure measurement and
systetus.

Enn G .

ipment manufactured by
Instruments is subject to stringent
control procedures which conform
rous internationally recogmsed
standards.

.

-approvals include AQAP 4 Ed2,
ntish Aerospace. BASEEFA,

yce pic. B A.B. T

01 : 1987 / EN 29001 : 1987 /

. PART 1 : 1987.

o

Q-Pulse Id TMS737

The Translnstruments
range of products

Pressure Transducers and Transmitters
Series 2000 Low Cost
Series 4000 High Performance

Series 6000 Economic

Pressure Calibrators

Pressure Switches

Level Switches

Temperature Switches

Flow Switches

Tank Level Indicating Systems
Vibration

Piezo Accelerometers

Shear Seal Valves

Digital Indicators

Transducer Nssociated Electronics

Due 1o Lohey of continunus development we reserve
the nale * : aniend specthcations without prior notice,

ISSUE- |O4
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NPI Serles

ALL MEDIA

SOLID STATE SENSOR

T S

| Low Pressure l

" PRESSURE TRANSDUCER

FEATURES
O Solid state, high reliability

All media compatible
IsoSensor® design

High sensitivity, 100mv FSO
with 1.0ma excitation

316 stainless steel, all
weued surtaces .

Nonlmearny 0.25% FSO max

Thermal errors 1.0% FSO max
0to70°C

Four standard ranges: 0-15 psi
to 0-250 psi, gage or absolute.
0-150 and 0-300 psi available

(J Smallest sizes available,
standard configurations include:
-1/2"-20UNF threaded male
port with 1.0" flange

-0.74" diameter x 0.28" wide
cylinder with O-Ring seal

Modular design: other ports or
new OEM package configura-
tions can be accomodated,
including 1/4" NPT threaded
male pon

L e e e e s e e -

Aclual Suxe

APPLICATIONS

« Process Control Systems

« Hydraulic:Systems and Valves

« Automobiles and Trucks

« Biomedical Instruments

- Relrigeration and HVAC Controls

« Appliances and Consumer Electronics
* Ship and Marine Systems

« Aircralt and Avionic Systems

DESCRIPTION

Nova Pl series incorporates
state-of-the-art [soSensor® tech-
nology, which gives: the OEM
user the best in price and per-
formance. They can wark in hos-
tile environments yet give the
outstanding performance in
sensitivity linearity and superb
stability of a silicon sensor. The
piezoresistive sensor chip is
housed in a fluid-filled cylindrical
cavily and isolated from meas-
ured media by a stainless steel
diaphragm and body.

The modular design allows for
a variety of pressure port mod-
ules which are hermetically-
welded to the sensor header
module. Standard types A and
B are shown below.

For compensation of tempera-
ture effects, the sensors are
available in two versions: stan-
dard, with compensation resistor
values supplied, or compensa-
ted, in which the complete
resistor network is supplied on
a hybrid ceramic substrate. The
IsoSensor design has minimized
temperature effects to provide
1.0% maximum error over the
0" to 70°C compensaled range.

Active 29/01/2014
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SENSOR HEADER MODULE PRESSURE PORT TYPES
STANDARD  VERSION .96(196) — - . RIT‘:’PEE A o MERMENC WELD
. ~RING AREA :
_______ o= - =0 =QUT _\ / e et e
. ~—— |
/‘\___.4_.“-.._—1——0 +IN "’ r ’ [‘ e == gr—‘ '
ez == = = =
3/} I‘>§"""'}E” cour — A o eas742) ; = ; :l DIA 19.85(.742)
b b ====|[l1 l .
| vl ol
l e [ o J 2.25(.088C) - _J —111 T e PHELSURL SIDE
12.7(.50) = ' 7.2(.284)
e HERMENC WELD
COMPLNSATED  VERSION GACe— o 4950195) N(T -
/—LERAMIC ..UD;IRAYE—— ' /- e e —y—
- - wee s ee=0 QUL .-/ A
n 7R ™ \ B Y i r_,q'”— } '
o[ /2 N - ! ===9 i /\
}/ - X L—“ 8 /< DIA 18.85(.742) - = = = l 01A 25.4(1.C0)
3/ \,5 . rout 1 2==z t \
4 o .—0 +0UT 42 I 1y = _ !
‘i'\ v \c-sj -u L )
21 N~ —our l l KV S I U}
- e——a =N : 3
: — HERMETE WEUL ERMENT wEWD ; .
a4 5._‘(.2‘.'”'““’“' WELD | HERMETC WELD TR 5oo) "21/2--20 UNF-2A
22.2(.875) 7
A OIMEHSIONS ARE (1 taHCHES) WRENCH (LALS f—--e 21.55(.850) ~—]
A FLAT FLEX CAULL 15 OPIIGUAL ¥AII COMPENSAIED Uiaf
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lLow PressurgJ : —_— r NPl SER!=R i
T SPECIFICATIONS :
GENERAL ENVIRONMENTAL
Pressure Range’ 0-100 kPa 0- 15psi Temperature Range
0-200 kPa 0- 30 psi Operating T, -4010+125 'C -40° lo +257°F
0-700" kPa 0-100 psi Compensated T, Oto +70 'C +32° 1o +158°F
0-1700? kPa 0-250 psi
Maximum Pressure  Pmax 2 times rated pressure Vibration 10 [+ 20 10-2000 Hz
Media Compatibility: ~ All corrosive media compalible with 316 Shock 100 g 11 milliseconds
stainless steel Lile _ 100 x 10®min cycles
MECHANICAL
ELECTRICAL (@ 25°C (77" F) unless otherwise stated) Weight <10 grams <0.4 oz.
Input Excitation- l 1.0 mA 1.5mA max. Case and Diaphram Material 316 stainless slgel
Insulation Resistance R 100 MQ @ 50 Vdc Recommended O-Ring: 66 dia. x .039 lor Type A
Bridge Resistance R, 5.000 Q + 20% typical 2.013 lor Type B per 1.5.0. 3601/1
wi/o R5

* Other pressure ranges avallable upon request; please consult factory.

PERFORMANCE ** ) :

Parameler Value Unils Noles ‘

Olfiset t2 nVv

Thermal Accuracy Ollset +1.0¢ %FSO 0 to +70°C (with reference 10 25°C)

Thermal Accuracy - Fullscale Outpul +1.0 %FSO 0 to +70°C (with relerence to 25°C)

Full Scale Outpul 100 t 30 mV @ 1.0 mA excitation

Nonlinearity +0.25 %FSO best fit straight line .
Hysteresis +0.05 %FSO .
Repeatibility " £0.05 _ %FSO

Thermal Hysteresis +0.2 %FSO 0 to +70°C (typical)

Long Term Stability - Sensilivity +0.2 %FSO 1 year

Long Term Slability - Offset + 0.2 %FSO 1 year

Noles: 1. Performance specifications stated with temperature compensation resistors. 4. 1.5% FSO lor 15 psi.

2. All values are maximum unless otherwise stated.
3. All values measured in relerence 10 25°C (77" Fyand at 1.0 mA constant

current unless otherwise stated. -Higher performance available upon request.

ORDERING INFORMATION: REPRESENTED BY:
Pl-xxx - Xxxx-xx

NPI-x
[ ~7Compensation
Nova R=Resistor values only
Pressure. - H=Hybrid substrate
Type = IsoSensof ——————— ————e———
. A = Absolute
G = Gage
Product Series S ’
19-Low Pressure T Pressure Range, kilo Pascals

—| (3rd digit is number of zeros)
101.= 100 kPa

[Prossure Port Type 38: = ;gg ’kd?za
= a

A

e 172 = 1700 kPa

Assumg a requirement lor absolulo prossuio wransducer with prassure port lype

Ordering Example:
A, a 0-700 kiloPascal range, resistor values only. Model number would bo; NPi-19A-701AR

Sales Terms: NovaSensor standard salos tarms apply.. Prices and specifications are subject to change

without notice.

Warranly: NovaSensor warrants its producls against delects in material and workmanship for 12 months lrom
date of shipment. Products not subjected lo misuse will be repaired or replaced. THE FOREGOING
1S IN LIEU OF ANY OTHER EXPRESSED OR IMPLIED WARRANTIES. 'NovaSensor roserves the 7

right 1o make changes lo any product herein and assumes no liability arising out of the application or ki

B Ul I BE G BN BN BN B B e

use of any product or clreuit described or relerenced herein.
. XS
Rav. 4-2/90 10M (Dk 1 Nova P! Sories (L) 3.0) . . © NovaSansor 1990 iy r;
e 1 &4
) RGLH

Q-Pulse Id TMS737
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PROFILE .
The pressure sensor P 13 converts the
applied pressure spans of 0...0.4 bar
up to 0...25 bar into pressure-
proportional voltage signals.

Versions are available for measuring
absolute pressure’and gauge pressure.
Because of its construction, fast-release
mounting and plug-in connections, the
sensor can be removed and installed
quickly and easily. e.g. for cleaning
purposes.

DESCRIPTION

The pressure-sensitive element ]
silicon substrate with a vacuum
deposited thin-film strain gauge bridge
of poly-silicon. The four arms of the
bridge are isolated from the
mono-silicon substrate. This combination
resulls in an increased operating
temperature range, a reduced and linear
temperature effect, plus excellent
long-term stability.

‘Pressure sensor P 13

Silicon sensing element with thin-film

- poly-silicon strain gauge

Versions for absolute and gal;ge pressure
Overload limit of 4 x measuring span

Flat, external separating diaphragm and

- housing of stainless steel

Easy, quick removal and fitting for cleaning

Cleaning temperatures up to 135°C

For the actual pressure measurement,
the piezo-resistive effect of silicon is
used. which gives a high output signal
from the bridge, Because of its small
dimensions, the sensor features good
behaviour with pulsating pressure media
and vibrations. The elasticity of silicon
ensures very good reproducibility and
hysteresis, as well as an overload limit of
4 x span. Because of their high natural
frequency, silicon sensors are also

. suilable for measuring fast pressure

changes.
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Fig. 1 Block diagram of standard and high temperature versions

i
i
i
i
1
1

e complete pressure sensor P13
consists of the silicon sensing element
ounted on a base plate and a tempe-
ture compensating network (TC). The
ase plate has seven isolated connec-
ting leads and a tube which admits
tmospheric pressure to the rear of the
Iensing element. The TC network
Teduces the effects of the environmental
temperature

lhe base plate with the sensing element
s welded into a housing with an external
eparating diaphragm of stainless steel.
his protects the sensing element and
e bonding wires between the bridge
circuit and the connecting leads. The
pace between separating diaphragm
nd base plate ist filled with silicone oil.

Due to the mounting method with
readed bush or collar nut. the P13 can
e fitted and removed easily.
urthermore, when mounted with the

threaded bush, the sensor can be fitted

g limited spaces.
l‘he fiat, external diaphragm of stainless
leel is easy 1o clean. Cleaning liquids up
10 135°C are permitted for up to 15
inutes.

here are three versions of the pressure
sensor P13:

OEM version
~ standard version
- high-temperature version

he QEM version has soldering pins for
the electrical connections. Sensors for
auge-pressure rneasurement have an
‘pen tube fo; admitling the atmospheric
ressure.

&-Pulse Id TMS737

IP 67. For gauge-pressure
measurements, atmospheric pressure is
admilted via a tube in the connecting.
cable.

The high-temperature version is very
similar to the standard version. The
mounting stud is grooved for an O-ring.
The dimensions are suilable for
fermenter couplings. and the permissible
operating temperature is +20...+ 125°C,
so that sterilization is possible. Electrical

connectlions are made by means of a

connector in protection type 1P 67 and a
cable 1.5 m long. The cable sheath is of -
FEP and suitable lor.temperatures up to
126°C (see Accessories).

PRINCIPLE OF OPERATION

The process pressure is applied to the
sensor {1, Fig. 1). where it acts on a
semi-conductor strain gauge bridge. The
resistance change of the bridge results
in a pressure-proportional output signal
at points A and B of the bridge.

In order to keep the bridge output signal
constant over a wide temperature range,
a temperature compensating network TC
(2) is fitted. In this way. lemperature
effects on span and span start are kept
to a minmum,

Active 29/01/2014

H— + Supply
L 2! R \
: N 1
. [
' b
Ip '4 - ! |
L 13 11 - QOutput
] !
1 ; I
P I. P2 I o
=) > : f + Output
|}
¢ 2 | H——— - Supply
L — L] ©——— Screen ——
1 Semi-conductor pressure sensor
2 TC network
3 Connector
The standard version is ready for TECHNICAL DATA
mounting, complete with a 4-pin
. connector. The corresponding socket INPUT
with cable is ordered separately and is
available in protection type IP 40 or Spans

Gauge pressure
0.4 to 25 bar (see Ordering Data)

Absolute pressure
0.4 10 25 bar (see Ordering Data)
(zero at 10 mbar absolute)

Overload limit
4 x span (static overload)

Overload etfect
< 0.1% span

Process media
Gases and liquids

Materials wetted by process
Diaphragm: 1.4401 {X5 CrNiMo 1810)
_ Housing: 1.4571 {X10 CrNiMoTi 1810}
0-ring: FPM {e.g. Viton)
not with OEM version

Filling medium
Silicone oil

QUTPUT

Output signal {with 300kQ)

50 mV + 2% with spans = 1 bar

30 nV * 2% with spans 0.4 bar and
0.6 bar

Zero
+10mV {with O bar input)

Characteristic: Linear

Conformity
< 0.5% of span (terminal based)

Hysteresis error: < 0.1 % of span

Bridge resistance: 2.7kQ... 3.5k
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Fig. 3 Dimensions (in mm) and electrical connections of OEM version

Centenary Highway Westlake SPS SP019 In’regroTed‘DeporTmemoI Telemetry OM Manual

Ol-ring View ., X"
P06 _
- :! 920 @ 3
3 2
bl ?- —— / o o peg
gl e > ] ® ) ) a3
el ST m——] -—X o o 77
—1 A = 1 .
I~ Y __,/‘/ . _
) - @15
Q _“il (2.0 after 8 =supply (+)
M‘, welding] | 3.8 5 = supply (-)
7 = output (+)
19 3 =output {-}
34
I *)Possibly shorter
after welding
Fig. 4 Dimensions (in mm) and electrical connections of standard version
View X"

ca. 115
ca, 110 _i
H 1)
& T LE
<« H
1 L U
2)
< _“}—11
. E— .
51 635 ;[ ,,,—Jr
| . -r : Cable length 1.5 m
| o3 3 '
| 3 e J_ g <+ X . 1) Connector 1P 67 with cable 1 {red) = output (+)
; gl o . 2 {black) = supply (+)
| - ; . 3 (white) = supply (-}
} % 42 _| 2) Connector 1P 40 with cablg 4 (blue) = output {~)
| O-ring ! 50 S (green) = screen

Fig. 5 Dimensions {in mm) and electrical connections of high-temperature version

v ") P18,95-0.08
{mounting hole @ 19%7)

Cable length 1.5 m
67

approx. 167
2l
<
o~ e - -
s ||
approx. 107 E /T
0O-rnng ' Conhectlor [P
13 86 ’
= 1
=32 I View X"
S
QAL b _'6_, — — | - X
!
[ 2.0,1
_- _z _
1.8

L

} green = output (=)

D-t——t———- 2 brown = supply {~)
3—]—1———-] | 3 white = supply {-}

'_‘)—t——f———- 4 yeliow = output (-!

jj———- S =screen

Q-Pulse Id TMS737
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Dimension drawing

4012 150 64411 (OEM and standard
versions)

4012 150 64441 {High-temp. version)

Connecting diagram

4012 150 75671 (OEM and standard
versions)

4012 150 75721 (High-temp. version)

Operating instructions
9499 04011701

Accessories

OEM version
1 test report

Standard version

1 operating instruction

1 O-ring 018 of FPM {e.g. Viton)
1 test report of output data

High-temperature version

1 operating instruction

1 O-ring 016 of FPM (e.g. Viton)
1 test report of output data

Q-Pulse Id TMS737
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Gauge pressure spans
0 0.4 bar
0 0.6 bar
0 1.0 bar
0... 16bar
0... 25bar.
0 4 bar
0... 6 bar
0... 10 bar
0
0]

... 16 bar
. 25 bar

1o specification

Pressure sensor P13

OEM version
Standard version
High-temperature version

N—=O

Absolute pressure spans

0 0.4 bar 28
0 0.6 bar 29
0 1.0 bar 30
0... 1.6bar 31
0... " 25 bar 32
0... 4 bar 33
0... 6 bar 34
0... 10 bar 35
0... 16 bar 36
0... 25 bar 37
lo specification 48

ACCESSORIES

Description Order no.

Connector socket IP 40 with 1.5 m screened cable, 4 x 0,14 mm?
Connector socket 1P 67 with 1.5 m screened cable, 4 x 0,14 mm?

| Connector socket IP 67 lor high-temperature version,
with 1.5 m screened cable type LITCT 4 x 0,38 mm?2,
cable sheath of FEP, max 125°C

Amplifier board for customer applicalions,
incl. sensor calibration and imatching,
output 0...10 V DC, supply £15 V.,
dimensions 100 x 40 mm

4012 161 62841 I
4012 151 62861

4012 161 7256561 l

i

4012 161 72051 |
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Fig. 2 Mounling allernatives for OEM and standard versions
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*) max. 29 mm with IP 67 conneclor

‘Internal resistance

6kQ £ 50% (with TC resistance
network)

Permissible load
= 300kQ2

Insulation resistance
> 100 MQ

Breakthrough voltage
500 V between conduclors and screen

Settling time
<15ms

POWER SUPPLY

Bridge supply
10V dc. £ 1%
Other voltages on request

Effect of supply voltage

on linearity
no elfect

on span start
< 1%/ V., proportional

on span
proportional

on TC network
approx. 0.1%/10 K/V (span start and
span)

ENVIRONMENTAL CONDITIONS

Ambient temperature limits

- 30...+ 80°C (OEM and standard
Vversions)

+20...+125°C (high-lemp. version)

Process temperature limits

- 30...+80°C (OEM and standard
versions)

+ 20...4 125°C thigh-temp. version}
Compensated temperature range
-25...+75°C {OEM and standard

versions)
+ 25.. .+ 75°C (high-temp. version)

Q-Pulse Id TMS737

Temperature effect on span start

For 1,6 bar up to 25 bar:

< 0.2%/10K of max. span between
0...50°C

< 0.3%/10K of max. span between
-26...0°C and +50...+ 75°C

For 04 bar, 0,6 bar and 1,0 bar:

< 0.3%/10K of max. span between
0...50°C

< 0.6%/10K of max. span between
-25...0°C and+50...+75°C

Temperatura effect on span
For 1,6 bar up to 25 bar:

<0.2%/10K between  0...+75°C

" £0.3%/10K between - 25...  0°C

For 0.4 bar, 0,6 bar and 1,0 bar:

< 0.3%/10K between 0...50°C

< 0.5%/10K between - 25... 0°C
and between +50...+75°C

Storage temperature
-40...+80°C

Cleaning temperature
Max. 135°C for max. 15 minutes and
without supply vollage

Climatic category
Class 4Z. to VDI/VDE 3540;

Lower temperature limit
— 30 °C for OEM and standard versions
4+ 20 °C for high-temperature version

Upper temperature finmit
+ 80 °C for OEM and standard versions
1125 °C for high-temperature version

Shock and vibration

Shock test Eb to DIN/IEC 68-2-29
Vibration test Fc: to DIN/IEC 68-2-6

Active 29/01/2014

GENERAL

Materials
Housing: stainless steel 1.4571

Connector: nickel-plated brass

Mode of protection

OEM version

IP 00; connecting side is encapsulated
in resin, with protruding pins and tube
for pressure equalization.

Standard version
IP 40 or IP 67, depending on connector
socket used (see Accessories)

High-temperature version
IP 67 with connector in place (see
Accessories) :

Electrical connections

OEM version
4 soldering pins

Standard and high-temperature
versions

4-pin conneclor (the corresponding
socket with 1,6 m cable must be
ordered separately)

Mounting position
Not critica! {effect of a 90° change in
position = 0.3 %)

Mounting method
With collar nut or threaded bush

(see Fig. 2)

-Mounting torque arror

=01%

Weight

OEM version: 40g

Standard version: 589
High-temperature version: 100g
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\A—
: STRAIN GAUGE TRANSMITTER WT5?7

DESCRIPTION: y
As sart of the A.P.C.S. Series 500 field ‘mount
ranz2 of loop powered transmitters the STRAIN
GAUSE TRANSMITTER WTS27 offers an economic
solurion combining ruggedness with accuracy and
flaxibilitv. The durable polycarbonate enclosure
wiz= the protection category of IP65 is ideally
suized for stand-alone mounting anywhere in or

around unprotected plant equipment. Two PG9 lfi[ @\_“_
cablz glands are provided for input/output hg 2 o o

cabling. -
Staadard output is 4-20mA with a minimum supply ti:j.E;:j

voizage of 6.3V. This enables the WT527 to be

usei in 12V battery supply systems or in automotive applications. Other factory
ser output configurations are l0-50mA loop powered and 0-10mA, 0-20mA or voltage
outout in 3-wire connection. Reference for 3-wire conneztion is the positive
suonlv which can be as high as 40VDC. Higher [C voltages are permissible with the
use of suitable series resistors.

Doudls surge protection is standard with all Series 500 loop powered transmitters
to pravent failure due to spikes induced by DC switched inductive loads.

The wT527 is primerily designed for use with strain-gauge Ctype pressurs
trassducers. Any other strain-gauge devices can be accommodated as long asthe
bridee resistance is not below Sk Ohm. Typical applications for separation of
transducer and transmitter would be where the transducer is submersed or other-
wise inaccessible, as the conveniently mountead transmitter provides total

Ne)
) O

@0O)

CoACE o

R

19)

adjustabilicy. .
Zara suppression (IN ZERO) is adjusted internally via 22-turn potentiometer. A
furzier two 22-turn potentiometers,output zero (OUT ZERO) and SPAN adjustzent are
also located on the PC-board for easy access. Input zero is accurately set by °
using 2mm test sockets,Tp3/Tp4. A green L.E.D. close to the output terminal block
and test sockets Tp]/Tp2 verify the function of the transmitter and. assist in
calidration checks without the need to disconnéct the output wires. (IN PRCCESS

OUTPUT MONITORING).

GENERAL SPECIFICATIONS: BLOCK DIAGRAM

120W x 80H x 60D

Size:

Protection category: 1P65

Mouncing: Hole centres' 108x50mm/4mm dia.

Housing material: Polycarbonate QTpt T2
Connection: Terminal blocks/0.5-1.5mm’ Exc SN '
Weight: 220 grams <

Cal. accuracy: €0.5% of range 3319 > OUTPUT
Linearity: <0.5% of range . v

Ambient operating ?iéki QT4 | “%3{

-20...+70°C
0.02%/°C within operating range
6.3-40V continuous (30V 30seconds)

- 6.3V
Load for 4-20mA output: RL max = supplé.é;itage 6.3 [Ohm]

Load change effect: 0.1% up to RL max
Response time: 0.2 sec for Tgg

Zero suppression adjust: 0-557 of range

Out zero adjust: -20...+107
Span adjust: -12...+4100%7 (Gain 0.8...2.1)

Input range: SmV up to 100mV

Excitation output: 4,7V @ ImA max _
Input/output isolation: None - refer to SIS30 for isolation

For input/output combinations refer to TYPE NO. DESIGNATION overleaf.

temperature range:
Temperature drift error:
Supply voltage:

Mew South Wales

90 Calder Road
Rydaimere, NSW 2116
Tel: (02) 684 2499
Fax: (02) 684 2118
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~CALIBRATION FEATURES

1) Test socket - Tpl(+) and Tp2
output signal access.
integrity is meintained when
digital multimeter Rin <30 Ohm
is used.

Loop indicator
dim at 4mA, bright at 20mA

SPAN (full scale) adjust 22 turn

Loop

@

RECOMME!!DED TRANSDUCERS:

- Fhilips KS2133 (0.4-25 Bar)
- Philips KS2150 (1-400 Bar)

TYPE ¥O. DESIGNATICN WT527-XX X X
: i
Qutput:
1 = 4-20mA > 6 = 0-1V _
2 = 10-50mA “wire 7 = 0-5V J-vire
3 =0-lmA ) 8 = 0-10V
4 = 0-10m4 - 3-wire 9 = Other
5 = 0-20mA !
Input ' i
1 = 0-5mV 6 = 0-30mV
2 = 0-7.3mV 7 = 0-30mV
3 = 0-10mV 8 = 0-100mV
4 = 0-13mV 9 = Other (speciir)
S = 0-20m¥
Excitation:
1 = 4.7V € ImA max
#)2 = Qther (specify)
QOptions:
0 = JNone
)1 = Reverse_action

- Honevwell 234PC
CONNECTION DIAGRAMS

?Eqry Highway Westlake SPS SPO19 Integrated Departmental Telemetry OM Manual

2-wire (Loop Powered)

WIRING EXAMPLE

Qut ZERO (start scale) adjust 22 turn
In ZERO (suppression) adjust 22 turn
Test socket Tp3 and Tp4 for input

offset adjust to OV

Price extra

AC Supply
Power
~ Supply
PsS109
0C S
+ 24V
+ . FlELDlPANEL
G-ZOmA :
+] [ ! ALl 1
: |optional
. l - earth
Indicator
DPM526

the interest of developmert and improvement A.P.C.S. Pry.
without notice, details contained in thls_publ;caclcn. No 1
by A.P.C.S. Pry. Lrd. for any errors, anissions or amendments.

o=t

-@xc

+sig

~sig

+exC

sigout

AL

F ov +

Ltd. reserve the right to amend,
egal liability vill be accepted
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w— STRAIN GAUGE TRANSMITTER WT 227-
DESCRIPTION: : ' )

As part of the A.P.C.S. Serles 200 modular range of loop .
powered transmitters the STRAIN GAUGE TRANSMITTER WT227

offers an economic solution combining compactness with (:)
accuracy and flexibility.

Due to its total width of only 22.5mm and the 35am DIN-Rail (:)
mounting arrangement the WI'227 is ideal for "Nestmounting"

in field enclosures or as a ''space saver" in larger control + outPUT
cabinets. © 1est
Standard output is 4-20mA with a minimum supply voltage of ® our
6.3V. This enables the WT227 to be used in 12V battery @ sean
supply systems or in automotive applications. Other factory

set output configurations are 10-50mA loop powered and 0-10mA, @ zero
0-20mA or voltage output in 3-wire connection. Reference for

3-wire connection is the positive supply which can be as high (:)

as 40VDC. Higher voltages are permissible with the use of

suitable series resistors. ‘
_Double surge protection is standard with all Series 200 loop
powered transmitters to prevent failure due to spikes induced o0 v -

by DC switched inductive loads.

The WT227 is primarily designed for use with strain-gauge type pressure
transducers. Any other strain-gauge devices can be accommodated as long as the
bridge resistance is not below 5k Ohm. Typical applications for separation of
transducer and transmitter would be where the transducer is submersed or other-
wise inaccessible, as the conveniently mounted transmitter provides
non-interacting ZERO and SPAN adjustments from the front of the module. A front
mounted L.E.D. and a test socket verify module function and assist in calibration
checks without disconnection of output wires. (IN PROCESS OUTPUT MONITORING).

CENLERAL SPECLFTCATIONS: : BLOCK DIAGRAM

Size: 22.5W x 684 x 109D

Mounting: - Clip for 35mm DIN-Rail _ _ T

llousing material;: ABS-Polymerisat oY Exe a7v XN 1

Connection: Screw terminals . — +

Weight: 88 grams +519 telr

Cal. accuracy: <0.5% of range 51 D v outPUT

Linearity: <0.5% of range o , T 2

Ambient operating’ O : h —O-
. temperature range: -20...+70°C .

Temperature drift error: 0.02% /°C within operating range

Supply voltage: 6.3-40V continuous (50V 30 seconds)

Load for 4-20mA output: RL max = supplé sgitage - 6.3V {Ohm]}

Load change effect: 0.1% up to RL max

Response time: 0.2 sec for Tgp

Zero adjust: -20...+10%

Span adjust: -12...+100% (Gain 0.88...2.10)

Input range: : SmV up to 100mV

Excitation output: 4.7V @ lmA max

Input/output isolation: None - refer to SI230 for isolation

For input/output combinations refer to TYPE NO. DESICNATION overleaf.

DAN TITLE NO h
7/11/88 1.OOP POWERED SFkA[N CAUGE TRANSMITTER WT227
PRELIMINARY DATA SHLEET

Page 1¥6 of 172
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TYPE NO. DESIGNATION WT227- X X X X
Output:
1 = 4-20mA }-Z—Wiré 6 = 0-1V |
2 = 10-50mA 7 = 0-5V 3=wire
3 = 0-1mA 8 = 0-10V '
4 = 0~10mA 3-wire 9 = Other
5 = 0-20mA
Input
1 = 0-5mV 6 = 0-30mV
2 = 0-7.5mV 7 = 0-50mV
3 = 0-10mV 8 = 0-100mV
4 = 0-15mV 9 = Other (specify)
5 = 0-20mV

Excitation:

1 =47V @ 1lmA max
#)2 = Other -(specify)
Options:

0 = None

#)] = SPAN, remote adjustment
Incl. 1.5m cable tail
(Potentiometer extra)

#)2 = SPAN AND INPUT OFFSET remote
adjustment. Incl. 2 x 1.5m
cable tail
(Potentiometer extra)

#)3.= Reverse action

FRONT CONTROL EXPLANATION

1) Test socket - output signal
access with reference to
terminal (1) loop integrity is
maintained when digital
multimeter Rin <30 Ohm is used.

2)

Loop indicator

‘dim at 4mA, bright at 20mA
3) SPAN (full scale) adjust 15 turn
4) ZERO (start scale) adjust 15 turn

WIRING EXAMPLE

#) Price extra
1

In the interest of development and improvement A.P.C.S. Pty. Lid. reserve the right

FIELD

2-wire (Loop Powered)

CISIOS)

RECOMMENDED TRANSDUCERS:

- Philips KS2153 (0.4-25 Bar)

— Philips KS2150 (1-400 Bar)

- lloneywell 234PC

CONNECTLON DIAGRAMS

* OUTPUT

3-wire

4-20mA Sig +V 0OV
+ -
AL AL
08 Dlj€
3

+exc

e
@@

— —_—1
—Ql=

+ +24V
DC
Q-zOmA AC
Supply
+1 1 La__J ] [
' L
WT227 _L Power Supply
.T PS109
Indicator optional
earth

DPM526

to amend,

without notice, details contained in this publication, No legal liability will be accepted
by A.P.C.S. Pry. Ltd. for any ervors, amissions or amendments.
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T
STRAIN-GAUGE TRANSMITTER WT127-

23|
Description ‘ Y

The WT127 is a low cost 4-wire strain-gauge lransmitter designed
for inputs from any type of full bridge strain-gauge such as
loadcells or piezo-resistive devices (pressure sensor), process
signal output, matching the series 100 process control module
range. .

This transmitter combines an accurate isolated excitation power
supply and a millivolt pre-amplifier in one unit. Excitation voltage is
front adjustable and ranges from 4 to t7VDC.

A 10V excilation will drive up to 4 loadcells (350 Ohm) in parallel.
Current limitation provides short circuit protection. The signal from
the strain-gauge is converted to a standard process signal via a 4-
stage amplifier. The first stage preamplifies the mV-signal and
applies a +200% ofisel via a front accessable 15-lurn tare
adjustment potentiometer. This adjustment can be varified by
measuring the offset voltage available at the 2mm test socket with

relerence to lerminal 9. ol
Final calibralion is carried out using the front mounted SPAN and OFFSET 15-turn potentiometers. The "OFFS®

adjustment is used for fine tare trim and is non-interacting with the span adjustment if coarse tare is sel corractly
(tare = zero setling) the "OFFS" potantiometer can be wirad out of the housing on request to provide remote tare
adjustment. Front adjustments cover typically +30% of range.

Output signal is indicated by the L.E.D. on front, which gives a clear indication of module function, presence of signal
and output loop closed (current outputs only). Input signal is not isolated from ouput signal. Use A.P.C.S. Isolator
module SI130 for isolation. RF and power transient protection is standard as it is with all A.P.C.S. modules. Various
powar supply choices are available ranging {rom 240VAC down to 12VDC. The DC supply version incorporates a
DC/DC convarter with isolation 1000VAC/1500VDC.

3 basic types of the WT127 are available relating to the types of transducers used:

1. LOAD CELL, MV input, DC excitation; ’

2. PRESSURE SENSOR, V input, DC excitation;

3. LVDT, mVAC input, AC excitation (50Hz).

General Specifications:

Mounting: DIN-Rail, gear plate
Termination: Scraw terminals on lront
Waight: 0.300 kg
Proteclion class: IP40 (P55 Enclosure Opt.) BLOCK DIAGRAM
Input spans: 0.5mV up to 5V 1 2 3
Input impedance: >1M Ohm ‘
Calibration accuracy: 0.1%ofrange . axit u i
Combined repeatability and 24v
long- term stability: <0.3% ol range . ~/
Power supply voltage For £10% lluctuation 403_— -
fluctuation effect: 0.5% ol range 'fo .
Ambient temp. operating range:  -10...+60°C ) s
Exitation voltage:- Adjustable 4-17VDC L
+0.01V stability, or 0.3% lor o St
20°C ambient change at full load TI-0— 106

(87 Ohm minimum load)

Output loop drive: 20mA into 0-900 Ohm
50mA into 0-360 Ohm
Output load change effect: <0.2% up to max. load

For power, input, output and options reler to TYPE NO. DESIGNATION listed overleat.

Connection diagram overleal.

Electro glgvcv:'slguthales
. alder Road
Chemlcal Rydaimere, NSW 2116

Tel: (02) 684 2499
Fax: (02) 684 2118

-Engineering
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T .
' WT127 - X XX X X X X
Type No. Designation )
l Power Supply:
1 = 240V/S0Hz, £10% 4W ‘') 5 = 12VDC, %10% 370mA max
2 = 120V/S50Hz, £10% 4W ‘Y 6 = 24VDC, +20% 180mA max
3 = 24V/50Hz, £10% 4W ‘) 7 = 48VDC, +20% 100mA max
l 'y 4 = 4BV/SOHz, £10% 4W *y 8 = Other {specily)
Input (AC only):
I Load Cell*) LVDT (50Hz exclt)*) Pressure Sensor
01 = 1mVspan 21 = SmVAC span 31 = 0.1-0.5V span
02 = 2mV span 22 = 10mVAC span 32 = 0.5-1Vspan
03 = 5mVspan 23 = 25mVAC span 33 = 1-2Vspan
I 04 = 10mV span 24 = 50mVAC span 34 = 2-4Vspan
05 = 25mV span 25 = 100mVAC span 35 = >4V span '
06 = 50mV span - 26 = 500mVAC span 36 = Other
I 07 = 100mV span 27 = Other ’
08 = Other 40 = Other sensors (see opt.)
QOutput: i
' 1 = 0-5VDC (100kOhm} 5 = 0-50mA (360 Ohm)
2 = 0-10VDC (100kOhm) 6 = 10-50mA (360 Ohm)
3 = 0-20mA (900 Ohm) 7 = 1-5VDC (100kOhm)
l 4 = 4-20mA (900 Ohm) 8 = O-10mA (1.8kOhm)
9 = Other
Action:
l 1 = Direct
2 = Reverse
Excitation:
I 1 = 1.0-5.0VDC (30 Ohm)
2 a 4.0-17.0VDC (86 Ohm at 10V)
3 = 2-10V,50Hz (350 Ohm)
l 4 = Other '
Other Optlons:
0 = None CONNECTION DIAGRAM
l ‘Y 1 = Remote tare (OFFS)
') 2 = GSE 301 Gas sensor input Power
)y 3 = “Test" push button on front ac
. ' (dc)
) 4 = FastResponse
I 9 = Other b | _Earth I
v ] 2 | 3 [ 4 |5
Setup Procedure SUPPLY ¥ Tear
l 1. Verily connections and power up the WT127 ?;ﬁﬁISNMﬁ#LEJgE Qores
(check supply voltags). o O O spaN
2. With load cell connacted measure the excitation
I voltage on terminals 4/5 and adjust in accordance re- lzg-kturrn TaRe(0) A;R.. C.S.
with load cell specilications using "EXT" adjustment. ! ] . ouT
3. Measure the offset signal by using the 2mm test i TESTO [-O——I
l socket with referance to terminal 9. Adjust this g SIGNAL . _
signal to ba within £0.1V via the "TARE" adjustment. optional :
4. Adjust zero output (lypically 4mA) using the "OFFS” ' {tare o [ ¢ l“&-l L
trimmer. N ibelrdiadiod Mpiuit St
l 5. Apply load and adjust “SPAN" trimmer for full scale .Sm cable ], *
oulput as required (lypically 20mA). Output
6. Recheck zero repeatability by removing load if possible: *
l *) Price extra
In the interest ol ¢evelopment and improvement A.P.C.S. Pry. Lid. reserve the n'gh(' 1o amend. without notice, details contained in this publication.
I No legal liability wili be accepted by A.P.C.S. Pty. Lid. for any errors, omissions or amendments.

Active 29/01/2014
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SIGNAL CONVERTER SC120 (SC121),

DESCRIPTION .

The SIGNAL CONVERTERSC120is a universal, low cost,.

four wire signal conditioning module designed to match |

the Series 100 process control module range. '

FEATURES: _

- Signal conversion for all commonly used process
) control signals :

- Signalinversion for applications where the output
has to decrease for increasing input (Reverse -
Action) :

- Signal repeater where a process signal hasto be
buffered to provide increased loop drive
(input load 100 Ohm, output load 900 Ohm at
20mA)

- Signal filtering for fluctuating input signals. The L
*Ramp option® allows for the time constant to be 52
selected by the user. : '

- Gain and bias (scaling) adjustmentsto amplify or

zero shift a portion of the input signal (signal splitting, ratio operation)

Combination of 24VDC loop supply with output scaling. For example: 4-20mA 2-wire input and

conversion, repowering to a 0-10VDC signal.

- Optional versions include dual-input models for

' - addition or subtraction

- minimum or maximum selection

Other optional features are Track & Hold and Peak Hold operation with a maximum of 120 minutes

holding time. .

Power supplies range from the standard AC power sources 240V, 120V and 24VAC to a variety of DC

power sources such as 12VDC, 24VDC and 48VDC. All DC supply models have a DC/DC converter fitted

to provide power to signal isolation up to 1500VDC. _ ‘ )

A special version of the SC120is'the SC121 which is manufacturedwithout DC/DC converter. This model

is used in application where external DC power supply is required to accommodate output drive of 100mA

(24V) and more, as is common with hydraulic solenoid drive applications.

The SC120 standard module features a wide range of input and output signals, direct and reverse action,

including bipolar input. For bipolar output refer to BSC133. _ :

Input and output signals range from 0.1V to 100VDC and 100xA t0 1ADC. All units are factory calibrated

to customer specification but can be trimmed to final requirementsby the SPAN and OFFSET controls (15-

turn trimmers) located on front. The output signal level is indicated by L.E.D. on front, giving a clear

indication of module function, presence of signal and output loop closed (for current outputs only). Ali
units are fitted with a 0.1 second filter. This filter constant can be increased or decreased il required. RF

and power transient protection is also standard as with all A.P.C.S. modules.

ey

~ o AL,
N yew BG VBB VrAGLLOD
ot sml . '

' GENERAL SPECIFICATIONS : BLOCK DIAGRAM
Mounting: . DIN-Rail, gear plate | 2 3
Termination: Screw terminals on front
Protection class: IP40 (IPS5 Enclosure opt.) u g
Weight: 0.300 kg +24
Housing materia: Polycarbonate
Accuracy: 0.2% of span B8O~
Temperature effect: ~ 0.01% per "C
Operating temp. range: -10...4-60°C 10
Output load effect: less than 0.2% up to max. load
Output loop drive: 10mA into 0-2000 Ohm input
20mA into 0-900 Ohm U !
50mA into 0-360 Ohm oy ou
Input/output isolation: non (use S1130 for isolation) °0 L 6
For power, input, output and options refer to TYPE NO. NESIGNATION listed overleal.
]
foan TITLE DATA SHEET No
4-8-91 SIGNAL CONVERTER SC120 and SC121 Revs
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i SC120 - X XX X X

l TYPE NO. DESIGNATION
Power Supply:

l 1 = 240VAC +10%, 4W 5 = 12VDC +10% 300mA max

2 = 120VAC +10%, 4W 6 = 24VDC +10% 150mA max
3 = 24VAC:10%, 4W 7 = 48VDC :10% 70mA max
l *)4 = 48VAC=+10%, 4W 8 == Other (specify)
Input:
l 01 =) Not used refer 11 = 0-1mA (470 Ohm) 21 = +1V(100k)
02 =) to MVT123 for 12 = 0-5mA (240 Ohm) 22 = +5V(470Kk)
' 03 =) input <100mV 13 = 0-10mA (100 Ohm) 23 = +10V(1M)
l 04 = 0-100mV-(470Kk) 14 = 0-20mA (100 Ohm) 24 = +20V(1M)
. 05 = 0-200mV (470K) 15 = 0-50mA ( 50 Ohm)
06 = 0-500mV (470k) 16 = 4-20mA (100 Ohm)
l 07 = 0-1V  (470k) 17 = 10-50mA( 50 Ohm)
08 = 0-2V  (470k) 18 = 0-100zA(1k)
09 = 0-5V  (1M) 19 = 0-1A (1 Ohm)
l 10 = 0-10V  (1M) 20 = Other (specify)
' Output:

l 1 = 0-5V (50k min) 6 = 10-50mA .
2 = 0-10V (100k min) 7 = 0-10mA '
3 = 0-20mA 8 = 1-5V (50k min)

l 4 = 4-20mA 9 = Other (specily)

5 = 0-50mA
l Action:
1 = Direct
l 2 = Reverse
Options:
l ’ AUXILIARY SUPPLY FOR 2-WIRE
: TRANSMITTER OPTION 6
Power
l 1 12 [ 3] |
SupPPLY -
SIGNAL OFFS
CONVERTER
APCS. R load max = 22 = U
i = _ T (onm)
INP .
= O 0.02
f - *24v + -— ’

l 10 | 2 [ 8] 7] out Upr = Voltage drop across loop
test Z 7 7.7 ’ !—Tu powered instrument
0.4-2Vdc 10V(example) (12V typically)

l ' 4-20ma

Loop powered

l instrument
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SIGNAL ISOLATOR S1130-

DESCRIPTION .
The Signal Isolator SI 130 provides true
3-way galvanic isolation: '
- Power supply (AC or DC) is magnetically
coupled into the circuit, supplying both
input and output circuits seperately.

- Input is converted into a frequency pro- -
portional to input signal and optically R
coupled to the output circuit where it
is converted back to an input-proportional
analog signal with high driving capability.

In this way isolation of 1500VDC or 1000VAC
R.M.S. is provided as well as flexibility
for signal conversion.

The isolator can be calibrated for:

- 1:1 signal transmission (4-20mA IN / 4-20mA OUT)

- Zero based input and live zero output (0-5V IN / 4-20mA OUT)

_ Live zero input and zero based output (4-20mA IN / 0-10V ouT)

- Reverse or direct action

The output signal level is indicated by L.E.D. on front, giving a clear

indication of module function, presence of signal, and output loop closed

(for current outputs only).

Span and zero is front ad justable by multiturn trimmers, providing a high

degree of field-flexibility. ' '

GENERAL SPECIFICATIONS

i

BLOCK DIAGRAM

Mounting: DIN~Rail, Gear Plate

Termiantion: Screw terminals on front

Weight: 0.300 kg B
Accuracy: 0.15% of span

Linearity: 0.15% of span above 0.2mA

Repeatability: 0.1% of span’

Temperature effect:0.01% per °C

I[solation: 1500VDC, 1000VAC R.M.S.

Qutput loop drive: 10mA into 0-2000 GChm
20mA into 0- 900 Ohm

: 50mA into O- 360 Ohm

Output load change effect: less than 0.2% up to maximum load stated.

For power, input, output and.options refet to TYPE NO. DESIGNATION overleaf.

CONNECTION DIAGRAM

"power Analog input Frequency input Passive pulse input
(32) Earth '
. r 213 ] ] : 1t 2]3 | ]
SUPPLY = sean()  SIGNAL spaN()  SIGNAL
SPANC) ISSI(C;NAL sero(y  'SOLATOR | seno() | SOLATOR
LATOR
zero () APC.S. B A PCS.
At!ifiji‘ our INPUT our (:) INPUT
out (i) INPUT |+ : | |+ _l + l+ l
+ _ l+ _I 0] 9 ] 8 ] 7 ]6 10 o [ 8] 716
w5 18 [ 7 ][5 ‘ N! é;(d [ U
+Oulpul * Inp;ll + * Y
DAN TITLE DATA SHEET "o ST 130, REV. 6

SIGNAL ISOLATOR
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TYPE NO. DESIGNATION
S1130- X XX X X XX

-

Power Supply: ] r
1 = ZZJOVAC >-+-107o' 4 *) 4 = ZZJVDC, ZOOmA ’ .
2 = 120VAC +10%, 4W. _ #) 5 = 48VDC, 140mA
3 = 24VAC £10Z, 4 *g 6 = 12VDC, - 400mA
*) 7 = other (specify)
Input
Ol = 4-20mA (100 Ohm) 06 = 1-5V (200 kOhm)
02 = 0-20mA (100 Ohm) 07 = 0-10V (100 kOhm)
03 = 10-50mA (50 Ohm) 08 = other (specify)
04 = 0-1V (200 kOhm)
05 = 0-5V (200 kOhm)
Output
4-20mA - 6 = 0~10V
0-20mA 7 = other (specify)

Action:

1 direct
reverse

Options:
00 = None
#)01 = Thermocouple input (specify type and range)
*#)02 = RTD input (specify type and range)
#)03 = Frequency input: Calibration range 0-50Hz...0-3kHz :
(Sine, Triangle) Sensitivity: 200mV p.p. (70mVR.M.S.) min. 22V p.p. max.
(square, pulse), Input impedance: 10kOhm
’ Linearity and repeatability: 0.2% of range
Temperature effect: 0.0127/°C
Offset: -507% of range (example 1-2kHz input)
Span: *207

hon

OUT( ) INPUT
+

- v + -

0] 9 T 8] 7] e OPTION .11 - Loop Powered Device Input . e

‘\ \\ A 24VDC power supply is available to supply up to 30mA
v 0.4_2v into any field transmitter - typically loop powered
= 7 T transmitters.
S .
(9]
s +

In the interest of developrment and improvement A.P.C.S. Pty. Ltd. reserve the right to amend,
without notice, details contained in this publication. No legal liability will be accepted
by A.P.C.S. Pty. Ltd. Lur any ervors, cmissions or amendments.
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| POWER SUPPLY PS 109
Description

The Power Supply PS109 has been designed as-an auxmary
power supply to malch the A.P.C.S. Series 100 process control
module range. It is configured as double channel regulated
supply with output load at 1W maximum per channel. By

external interwiring (see connection diagram below) the

two channels can be used in parallel, in series or bipolar. o
All AC supply models have power lransient protection as

a standard feature. A green L.E.D. indicales “power on”

condition.

The DC supply models contain a DC/DC converter with input
to output isolation 1000 VAC/1500 VDC and isolation from one
output to the other. These are particularly useful where a
voltage step-up (12Vin, 2 x 24V out) or a bipolar supply
(12Vin, £15V out)is required. Outputis short circuit prolected in all models. Power Transient protection

is standard. Two oplional relays can be fmed for interlock or alarm functions such as “power fail alarm”,
Typical Applications BLOCK DIAGRAM

— Supply of small electronic systems AC input
— Two wire process loop supply
~ Instrument supply _ ' | ~/ WT—:O 10
- Strain gauge exitation ' supply ——039
General Specifications ) ['1 VAT _J~’ 8
Mounting: DIN-Rail, Gear Plate ! —— o7
Termination: Screw terminals on front
~ Proteclion class: IP40 (1P55 Enclosure opt.)
Weight: 0.300kg OC input
Housing material: Macrolon . . )
Output voltage regulation: +0.1V up to maximum 10— _ ~leaoo
. specified load . o
Ripple: 4mV p.p. al max. spec. load - E..- 708
Temperature effecl: 0.01% per Degree C. 20— “}——>o07
Operaling temperalure
range: ' -10...+60°C
Isolation inpu/CH1/CH2: 1500 VDC, 1000 VAC R.M.S. For Qelails refer
For power supply, oulput combinalions and options reler to Option 1 overleal.
TYPE NO. DESIGNATION listed overleal.
Connection Diagram
Power
AC
T 2] T 1 112 ] T | v T2 T 1
SUPPLY
SUPPLY  bOWER SUPPLY  pOWER P POWER
SUPPLY SUPPLY SUPPLY
A.P.C.S. A.P.C.S. A.PCS.
CH1 CH2 CH1 CH2 CH1 CH2
I | I S f 1
+ - + - + - + - + - + -
1w [ 9 [a 7 | 10 |9 | 8 7 ] 10 ]9 | 8 [ 7 T
series ~ parallel bipolalr
L output L b 1 oulput + ovoulpu _
DRN 14/4/88 TMLE DATA SHEET - NO
POWER SUPPLY PS109 Revs
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PS109 - X XX O O X

Type No. Designation
Input (Supply):

1 = 240VAC, 4W

2 = 120VAC, 4W

3 = 24VAC, 4W

4 = 12VDC * 20% (isolaled) 400mA ,

5 = 24VDC * 15% (isolated) 200mA o~ Option 1

6 = 48VDC * 10% (isolated) 140mA :

7 = other (specily)
Output -
01 = 2x30DVC, 30mA 08 = 1x24VDC,40mA, 1x5VDC, 200mA
02 = 2x24VDC, 40mA 09 = 1x24VDC,40mA, 1x15VDC., 50mA
03 = 2x15VDC, 50mA 10 = 1x24VDC,40mA, 1x12VDC, 50mA
04 = 2x12VDC, 50mA 11 = 1x24VDC, 40mA, 1x10VDC, 80mA
05 = 2x10VDC, 80mA 12 = 1x24VDC, 40mA, 1x8VDC,  100MA
06 = 2x8VDC,. 100mA )13 = olher (specily)
07 = 2x5VDC, 200mA 114 = 1x24VDC, 180mA

' )15 = 1x24VDC, 160mA, 1 x & 15VDC, 30mA

Options:

)1 = DCsupply version (includes DC/DC converter)

)2 = Power fail relay

)3 = None dedicated auxiliary relay

)4 = 2 x none dedicaled relays

‘)5 = Special assy lo customers requirements

*}6 = Adjustable oulput option: one channel 7 ... 20VDC
*)7 = High power version (oulputs 14;15)

)8 = Ballery charge version

‘)9 = Other

DC/DC Converter, Option 1 _

The DC input voltage is converled to a 20kHz pulse and fed into a push-pull primary of a lerrite
transformer. The two secondary windings can be configured for step-up. step-down or 1:1 conversion.
The secondary AC vollage then is reclilied, liltered and regulated by means of 3-terminal regulators.

For input lransients prolection an internal fuse (500mA) is provided.
Additional Specifications

. Efficiency at luli load and nominal input: 60%
Maximum oulpul power: 2 W per channel -

¥
*) Price extra

In the interest ol development and improvement A.P.C.S. Ply. Lid. reserve the right lo amen
in this publication. Mo legal liability will be accepted by A.P.C.S. Ply. LId. for any errors. of

d, without notice, delails contained
missions or amendments.

. .

Q-Pulse Id TMS737 Active 29/01/2014

L

Page 125 of 172




Q-Pulse Id TMS737

-A.PC.S.
—

o

Centenary Highway Westlake SPS SP019 Integrated Departmental Telemetry OM Manual

DESCRIPTION:

The QUAD ALARM QAU80S is a member of

the A.P.C.S. Series 800 monitoring relays. ‘
This module combines a number of functions (:) C:) (:) C:)
typical for monitoring requirements in the

process control industry in one sturdy and LUPPEi 3 .
compact DIN-rail housing. Using a modular QUAD ALARM
design a high degree of combinations for

various functions can be configured during QAU 805
assembly to optimise the QAUB05 to specific ] A.PC.S.
applications.

Basically the QAU8B0S will accept one input @B+
which can be almost any type of sensor or a
high level process signal. The module INPUT
provides an auxiliary 24VDC/20mA loop power 2 11 10 9 8 7

supply or auxiliary supply-to proximity _
sensors. For connection to other ‘equipment, (:) (:) (:) (:) (:) (:)
a scaled-high level retransmit output (such - *

as 4-20mA) is available.

Four -individual settable trip points can
produce open collector, relay contact or solid state relay outputs. All trip

points have a front status indication. The three settable points are ad justed
via 15-turn potentiometers with the help of test sockets giving a 0-5V trip

set range. Calibration Example:
Input is 0-100°C, 3-wire Pt 100
Trip point l: 20°C = trip set v
Trip point 2: 40°C = trip set 2V
Trip point 3: 80°C = trip set 4V
Trip point 4: 90°C = trip set 4,5V
Retransmit output:  4-20mA (to recorder for example)

P €

se_ooe|O

W N —

L

——

1}

o

on each point are

Reverse or direct trip action and dead band variations
by relocating links and/

factory set but can be altered if requirements change,

or changing resistors. - .
The retransmit output is not galvanically isolated. Output signal type and

calibration are normally factory set. Again recalibration can be carried out
by resistor change and final internal trim adjustments.
Typical applications:

- multistage discrete control (2 x heat, 2 x cool)

- monitoring high/high, high, low, low/low, for example on vital

4-20mA process signals.
multistage alarming, NPN transistor outpu

alternative for PLC inputs.
GENERAL SPECIFICATIONS:

t which provides a low cost

Mounting: 35mm DIN-rail Trip repeatability: < 0.5% of range
Termination: Screw terminals Trip response time: < 100mSec
Weight: 0.47 kg max Ambient temp.
Size: 62Wx72Hx110 Depth operating range: -10...+50°C
Housing material: ABS/Hostaform Temperature effect: 0.02% per °C

< 0.57% of range Output drive: ImA into 1.8kOhm

20mA into 900 Ohms
ER DESIGNATION

Calibration accuracy:

For power, input and output combinations refer to TYPE NUMB

listed overleaf.
For connection diagram refer Lo
each unit.

relevant Connection Circuit sheet packed with

DRN TITLE l~ NO
PRELIMINARY DATA SHEET _ )
#o 3-3-68 QUAD ALARM QAUBO>
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TYPE NO. DESIGNATION
Power Supply: I
1 = 240V/50Hz 5 = 12vDC
2 = 120V/50Hz 6 = 24VDC
3 = 24V/50iz 7 = 48VDC
#)4 = 48V/50Hz - #)}8 = Other {specify)
Input: |

(single ended high level)

wire, 24VAUX)

(Ext. source)

11
12
13

19
20

0-10vDC
0-15vDC
0-20vDC

other high level
other (input card,
see options)

01 = 4-20mA (2
02 = 4-20mA
03 = 10-50mA
04 = O-1mA
05 = 0-20mA
06 = 1-5VDC
07 = 0-0.5VDC
08 = 0-1VDC
09 = 0-2VDC
10 = 0-5VDC
Alarm Qutput:
1 =4
®)2 = 2 x relay,
#)3 = 3 x "
#Y4 = 4 x "
#)5 =2 x
#)6 = 3 x
%7 =4x
#)8 =

other

Retransmit output:

contact 10A/240V
1"t

" "

"

x open collector NPN (standard)

solid state relay (3A/70-260VAC)
1" " " "

CONTACT CONFIGURATION

.

-

2-Wire Transmitter (Loop Powaered)

Input

SUPPLY  CONTACT OUTPUT
1]2(3 |4
o [P PL (o —LLE
' COMMONTlelels|elele
lle|slelelele]]
i 2 3 4 5 6 l 1 1 1
SUPPLY O
QUAD ALARM
QAUQOS 12 11 10 9 8 7
] AEBCS. é% I elelels|ele
O—O—4 1 I
L ) \
INPUT e 3 )
2 110 9 '8 L Trip set Tast Socket refersance
U@ @ @ @ @ @ terminal 11 (OV) of ( % ). as indicated
U For 0-20mA input = 0-5V trip set
I e.g. 4-20mA input = 1-5V tnp set

: RETRANSMIT QUTPUT

01

Q-Pulse Id TMS737
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Intelligent RM4 DIN Rail ,
Process Modale: Rif&-IY v

measares 420m@d, O-IV, 0-10V, or 0-100 A STRALIAN MADE

2
%

Features
® Pushbutton calibration and setup
® Displays in engineering units
® Full isolation between input/output/ power
supply
® 240V, 110V or 24VAC operation (DC optional)
® Computer tested
® Two alarm/ control relay outputs (5A)
® Rugged construction
: ® Programmable display brightness
P ® Surface mount kit available

® Peak hold, tare or keypad security function

Options

: ® Optically isolated analog retransmission
4-20mA, 0-1V and 0-10V

AV ANV 3

® R5232/RS485 serial output
AMALGAMATED INSTRUMENT CO. ® Isolated output to power transmitters etc
ABCDEFG ® 9 to 55 VDC fully isolated power supply

® Other models available to measure: .
Temperature, weight, frequency, AC '
volts/amps, pH, conductivity etc.

Description

The RM4 series of DIN Rail Modules is designed a
variation of user requirements. The RM4-TV accepts DC inputs of 4-20mA, *1V, +10V and +100V etc,,

with the resultant display reading directly in engineering units. The instruments feature flexible
pushbutton calibration and programming to suit most applications. .

The programmable digital filter improves stability by smoothing out short term interference. Each
instrument is supplied with two control/alarm relay outputs. Optional outputs include an isolated
nal transmitter/sensor) and retransmission (isolated) analog 4-20mA,
0-1V, or 0-10V or serial R5232/R5485.

An external input is configurable to perform one of various functions ie,
Memory, Tare or two levels of keypad security. :
Full electrical isolation between power supply and input voltage/current and retransmission has

eliminated grounding and common voltage problems. An optional DC power supply allows fully

isolated operation from a 9-55VDC source. This isolation feature makes the RM4 ideal for

interfacing to PLC’s, computers and other data acquisition equipment.

The RM4 series of DIN Rail Mount Process Modules is designed for high reliability in industrial

applications. The high brightness 4 digit LED display provides good visibility, even in areas with

high ambient light levels. A unique feature of the RM4 is the programmable brightness function,

this allows the unit to be operated with a low display brightness to reduce |
the instrument power consumption.

nd manufactured in Australia, to meet the wide

Peak Hold, Peak or Valley

Electro Chemical En‘gineering Pty.Ltd.

90 Calder Rd Rydalmere‘NSW 2116. Ph (02) 684 2499 Fax (02) 684 2118.
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SPECIFICATIONS

TECHNICAL SPECIFICATIONS

Output (standard): 2 x relays, form A, rated 5A resistive

I Input types: Link selectable 4 1o 20mA or Relay action:. Programmable NO orN.C. '
DC Volts -2 to 2V, -20 to 20V, OUTPUT OPTIONS
100 1o 100V Retransmissi Analog 4 10 20mA, O to 1V
. etransmission: nalog 4 10 20mA, 0 to
I Impedance: ?&%‘g;oo%o\%ﬁ)age : and 0 to 10V link selectable
ADC resolution:  1in 20,000 Serial RS232 or RS485
Accuracy: 0.1% of FS when calibrated DC voltage out:  Isolated £12V(24V) or £5V(10V)
I Sample rate: 4 per sec PHYSICAL CHARACTERISTICS
ADC conversion: Dual slope ADC Case size: 44mmx 91mmx 115mm
I Microprocessor:  MC68HC05C8 CMOS Panelcutout:  DIN Rail mount, DIN1 & DIN3
Ambient temp: 40 10 60°C (EN50035 and EN50022)
Humidity: 5 to 95% non condensing Connections: Plug in screw terminals
Display: Red LED 4 digit 7.6mm _ (max 14 g wire)
I Power supply:  AC 240V, 110V or 24V 50/60Hz Weight: 300 gms basic model,
DC 910 55V 50 gms with option card
Display brightness: Programmable range min to max
l Power useage:  AC supply 4 VA-max,
DC supply, consult AIC (depends
on display brightness & options)
REMOTE INPUT DC VOLTAGE OF »
I DC VOLTAGE OF -
“Zm::“'ss'z: : pur MECHANICAL
- RAETRANSMISS! + *
I LT - INSTALLATION
ELECTRICAL
l CONNECTIONS .
I 120mm |
DIMENSIONS
I ORDER CODE
- | rmav- (- OO
RELAY 1 NO CONTACT AC ACTIVE (DC-VE) POWER SUPPLY
RELAY 1 WO CONTACT AC NEUTRAL (0GHVE) muie LI 000 ]
RELAY 2 N/O_CONTACT MAINS (CASE) EARTH PR T 17 Vo I 1 l.
RELAY 2 N/O CONTACT : MVAC + v veeee e e 2 [ 4]
GIOB5VOC . v v v e e e D
I Available from: RETRANS MISSION OUTPUT
amv-doo -{_Joo
ANALOG (4-20mA, 01V, 0-10V seloctable} . . . . . A
ASZ32 .+ v v v vt et i e e 2
ASABS . . v ei i e s 4
|
DC YOLTAGE OUTPUT {to power exvems sensors etc)
I RMAIV- 000 - chﬁ
1 [ £5V (use as 10V across L-outpul) ...
£12V (use as 24V across + &-oupul). . ... n E
I . RM4IVBAI1

Q-Pulse Id TMS737 -
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Intelligent RM4& DIN Rail
Process Modudle:

measares welght, force, torque, pressare, level  ausraiianmane

Features
Pushbutton calibration and setup
Displays in engineering units
Full isolation between input/output/power supply
Programmable digital filter
240V, 110V or 24 VAC operation (DC optional)
Computer tested
Two alarm/control relay outputs (5A)
Rugged construction’
Programmable digital brightness
Tare, peak hold or keypad security function

Options
Optically isolated analog retransmission
4-20mA, 0-1V and 0-10
RS5232/RS485 serial output
Isolated DC output to power transmitters etc
9 to 55 VDC fully isolated power supply
Other models available to measure:
4-20mA/DCvolts, weight, torque, pressure,
ACvolts/amps, frequency (rate),
pulse/totaliser, pH, conductivity etc.

i AMALGAMATED INSTRUMENT CO. §
F]

iABCDEFG]

Description o |
The RM4 series of DIN Rail Process Modules is designed and manufactured in Australia, to meel
the wide variation in user requirements. The RM4-SG accepts its input from any conventional

4 arm strain gauge bridge and has a full scale sensitivity ranging from 5mV to 200mV. Two levels
of bridge excitation are provided (5V and 10V). The instruments feature flexible pushbuttor
calibration and programming and may be scaled to read directly in engineering units.

The programmable digital filter improves stability by smoothing out short term interference. Eacl.
instrument is supplied with two control/alarm relays as standard. Optional outputs include an
isolated DC voltage (to power external transmitter/ sensor) and retransmission (isolated) analog
4-20mA, 0-1V, 0-10V or serial RS232/R5485.
An external input is configurable to perform one of various functions ie, Peak Hold, Peak or
Valley Memory, Tare or two levels of keypad security.
Full electrical isolation between power supply, input voltage/current and retransmission
eliminates grounding and common voltage problems. This isolation feature makes the RM4 ideal
for interfacing to PLC’s, computers and other data acquisition equipment.

The RM4 series of DIN Rail Mount Process Modules is designed for high readability in industrial
applications. The high brightness ¢ digit LED display provides good visibility, even in areas with
high ambient light levels. A unique feature of the RM4 is the programmable brightness function,
which allows the unit to be operated with a low display brightness to reduce

the instrument power consumption.

Electro Chemical Engineering Pty.Ltd.

90 Calder Rd, Rydalmere NSW 2116. Ph (02) 684 2499 Fax (02) 684 2118.
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Input types:
Measuring range:

Excitation voltage:
Bridge resistance:
Accuracy:

Sample rate:

ADC conversion:

Centenary Highway Wesﬂqke SPS SPO19 Integrated Departmental Telemetry OM Manual

SPECIFICATIONS

TECHNICAL SPECIFICATIONS

Ratiometric 4 arm strain gauge

Full scale 5mV, 10mV, 20mV,
100mV & 200mV link selectable

5V and 10V link selectable
80Q2 to 2000Q

. 0.01% of full scale (alarms & display)

15 per sec (standard)
(30 per sec optionally available)

18 bit dual slope ADC

Output (standard): 2 x relays, form A rated 5A rosistive

Relay action: Programmable N.O. or N.C.
OUTPUT OPTIONS
Retransmission: ~ Analog 4 to 20mA, 0 to 1V

and 0 to 10V link selectable

(system accuracy better than 0.05%)

Serial RS232 or RS485
DC voltage out:
PHYSICAL CHARACTERISTICS

.

Q-Pulse Id TMS737

Active 29/01/2014

Isotated £12V(24V) or +5V(10V)

Microprocessor:  MC68HC05C8 CMOS '(\JAase §ize: ADT;T 2)5191 mmtxl;lilo1m8?TD_l}‘l3
; . 0 ounting: ail mount,
:mb'.z.':‘ temp: 2(: ";g? © Cone (EN50035 and EN50022)
.uml hé © 95% non con ensing Connections: Plug in screw {erminals
Display types: Red LED 4 digit 7.6mm (max 14g wire)
Display brightness: Programmable range min to max Weight: 400 gms basic model,
Power supply: AC 240V, 110V or 24V 50/60Hz 450 gms with option card
DC 9 to 55V
Power useage:  AC supply 4 VA max,
DC supply, consult AIC (depends
on display brightness & options)
P
ex MECHANICAL
: . INSTALLATION
- REMOTE INPUT EXCITATION - /\
\,_ on [l INPUT - e +81G
RETRANSMISSION - I“PUY >
'RETRANSMISSION - EXCITATION o ]
: ocround |/ +EX
LOAD CELL/STRAIN GAUGE
ELECTRICAL PRESSURE TRANSDUCER ETC
CONNECTIONS
. 120mm

DIMENSIONS
ORDER CODE
AELAY 1 NO _CONTACT AC ACTIVE (0C-VE) Ama-sG-[JC - CaCd
AELAY 1 NO CONTACT AC NEUTRAL (DC.VE) POWER SUPPLY
RELAY 2 NO_CONTACT MAINS EAATH (CASE EARTH) AMASG- (JJ-ooo
RELAY 2 NO CONTACT OVAC - o e e 2] ]
THOVAG - o v v e ens e (1 [ |(o ]
BEVAC v et e (2 ][ 4 |
9OSSVDC . . vt i n
Available from: RETRANSMISSION OUTPUT
RM4-SG-0000 - 0og

ANALOG (4-20mA, 0-1V, 0-10V selectable)
AS232

wer extermnal sensors eic)

=

DC VOLTAGE OUTPUT fto

rRM-SG- 00 -0
£5V (use as 10V across » & - output)

£12V (use as 24V acrons + S -outpul) . L .. .. L

RM4SG27091
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Intelligent PM4 Monitors
| Model PM&-IV
Measures 420md, O-1V, 0-10V or O-100V

Wide_choice of
displays
available:

AUSTRALIAN MADE

10.2mm LCD 42 digit 12.7mm LCD 4 digit

20mm LED 4 digit

20 segment LED
bar gragh plus
7.6mm LED 4 digit
display with keypad

14.2mm LED 5 digit plus keypad

14.2mm LED 6 digit plus keypad
and annunciator

Descripﬂon | » ‘ Features

The PM4 serles of process monitors is designed Pushbutton calibration and setup
and manufactured in Australia, to mee the ® Displaysin engineering units
wide variation of user requuements. The *  Fullisolalion between [nput/oufpuf/power

PM4-IV accepts DC inputs of 4 to 20mA, tlv, supply
+10v and +£100v etc, with the resultant display e 240y, 110V or 24VAC operation
reading directly in engineering units. The (OC 6pﬁonol)

instruments  feature  flexible  pushbutton

calibration and programming to suit most Computer fested

Alarm/control relay output (5A)

applications. .
The programmable digital fiter improves Rugged _cons'rruction .

stability by smoothing out short ferm Remote input fo perform special functions
interference. Each instrument is supplied with ie. max/min, peak/ display hold, security
a single control/alarm relay. Optional outputs lockout

inciltude an additional relay, isoflfot(/ed DC Op‘rions
voltage (to power external fransmitter sensorn
.2nd relay output (8A)

and retransmission (isolated) analog 4-20mA, . A .
0-1v. 0-10v or serial R5232/RS485. * Optically isolated analog retransmission

An external input is configurable to perform 4-20mA, 0-1V and 0-10V

one of various functions ie, peak hold, peak ® RS232/RS485 serial output

and valley memory, alarm reset and security  ® Isolated output to power transmitters efc
lockout, * 910 55VDC fully isolated power supply
Full electrical isolation between power supply. @  Other models available to measure:
input voltage/current and retransmission has e Temperature, weight, frequency. AC
elimated grounding and common volfage volts/amps oH conductivity

problems. This isolation feature makes the PM4 BCD. RS232 & RS485 etc. ’

ideal for interfacing to PLC’s, computers and
other data acquisition equipment.

AMALGAMATED INSTRUMENT CO [

I
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SPECIFICATIONS

TECHNICAL SPECIFICATIONS

Input types:

Impedance:

ADC resolution:
Accuracy:
Sample rate:
ADC conversion:
Microptocessor:
Ambient temp:

Humidity:
Display types:

Power supply:

Link selectable 4 to 20mA or

DC Volis -2 to 2V, -20 to 20V, - -

-100 to 100V
80£2 (4 10 20mA)
1MSC on DC vollage
1in 20,000
0.1% of FS when calibrated
"4 per sec _
Dual slope ADC
MC68HC05C8 CMOS
LED models -40 to 60°C,
LCD models -10 to 50°C
5 10 95% non condensing
LED models 4 digit 20mm,
5 digit 14.2mm + status LEDs +
4 way keypad.
6 digit 14.2mm + 4 way keypad
LED bar graph 20 segment bar +
4 digit 7.6mm + 3 way keypad
_LCD models 4 digit 12.7mm,
414 digil 10.2mm

AC 240V, 110V or 24V 50/60Hz
DC 9to 55V

INSTRUMENT DIMENSIONS

REAR PANEL
ISOLAIID DC OUTRUT
(Oplianal)
+ - COM 4 NS
AN : coM A ey
(Cotlond) NO
O O
e
Alsic|DlE|F|H]JI{K L,
1[2[alals]sfz]e]o|0]ujF 4 ¥
| ST CICIO
O O
Mars Eannt | _ comno | Lot o
AC NEUMAL @C+) RELAY 1 T -
AC ACIIVE ©C) &N - GrO

Avallable from

. AC supply 4 VA max,
DC supply, consult AIC (depends

Power useage:
' on display type & options)

OulpUt (standard): 1 x relay, form A, rated 5A resislive

Relay action: Programmable N.O. or N.C.
OUTPUT OPTIONS
2nd relay: Same specs as relay 1

(form C oplional)

Analog 4 to 20mA, O to 1V
and 0 to 10V link seleclabte

Serlal RS232 or RS485
DC vollage out:  Isolated £12V(24V) or £5V(10V)

PHYSICAL CHARACTERISTICS

DIN 48mm x 96mm x 10mm
44mm x 31mm x 115mm behind
face of panel

45mm x 92mm +1mm &- 0mm
Plug in screw terminals

(max 14 g wire)

400 gms basic model,
450 gms with oplion card

Relransmission:

Bezel size:
Case size:

Panel cut out:
Conneclions:

Weight:

PANEL MOUNT INSTALLATION

| +—— 115mm '

Mounting brackel (20lf)

side vliew of mounling panel

ORDER CODE

raa-v-(J (- COOO3-CO0CO0CI4
POWER SUPPLY

pmeav-[_J(J(J-ooo-oooo

UOVAC v oo ee s cienneaenaennns 2 (4] E
TOVAC © oot eeeranenonnaenens 1]{1]lo
BAVAC © vt eee it 2 |[a]
QIOSEVOC . o o v v v e emnaa e D
DISPLAY TYPE

emaav-0o0-(JCJ()-0o00

ADIGITLED ... v v v v e e st saoenvoans 4

5DIGITLED » KEYPAD 8 ALARMLEDs . . . . .. 5

GDIGITLED o KEYPAD & o o oo eeeen s e 6

BAAGRAPH + 4 DIGITDISPLAY .. ... ..... B

BARGRAPH + 4 DIGIT DISPLAY + KEYPAD . . . . i)

ADICITLCD . . vt i vttt v v e a e e n e o 4
BADIGITLED & . vt vt vt vt v eeans s e 4

nETnANSMISSIO_N QUTPUT
rmev-000-000-(Jooo

ANALOG (4-20mA, 0-1V,0-10V selectable) . . . . .
AS2I2 oo vt eee e 2
RSABE ..o ee e e [ 4]

2ND RELAY QUTPUT
pmaav-000-000-0[R]oo

DC VOLTAGE OUTPUT (10 power external sensors otc)
PMaY- 000000 -0

1AY jusp AN 1AY AFRSE 1 A saupatl - . I
112V (uso a3 24V across e+ & -outpul}. o v o 0 h v e [1 ] E]

Q-Pulse Id TMS737

Active 29/01/2014

PM4IVBA92

Page 133 of 172



l Centenary Highway Westlake SPS SPO19 Integrated Departi : ;

Intelligent PM4& Monit frs
"~ Model PM4-SG

Measures weight, force, torque, pressure, level

Wide choice of )
displays d}  AMALGAMATED INSTRUMENT CO

available: - -
gl gy I e
L
NEWTON METRE | :

e - a MGAMAE_QINSTBUME.!!!GQ.
g e B N o 1

S o i 4 NI

dl

MAGYAE) STRYET
=100

-
(L]

< i T

OMIB—A=r
v
=]

20mm LED 4 digit

[=]

= ;

gl fFlaly

KILOGRAMS . . %@

Lot
nN
(%)

()}

O N S bichi

=
=
—
=
=
=
—
—
9

K

Y

dll  AMALGAMATED INSTRUMENTCO
e [ e N
:' | L.U L 20 segment LED

DG o 4o Pl

WL 14.2mm LED 5 digit
gt : plus keypad and
alarm LEDs

7.6mm LED 4 digit

A - - Y, cispiay wilh keypod
14.2mm LED 6 digit plus keypad '

Description Features |

The PM4 series of Process Monitors are designed ® Pushbutton calibration and setup

and manufactured in Austraiia. 1o meel the e Displays in engineering units -

wide variation in user requirements. The PM4-SG « Fuil isolation between input Joutput/power

accepts its input from any conventional 4 arm supply

strain gauge bridge and has a ful scale o Programmable digital filter

sensitivity ranging from 5mV to 200mV. Two 240V, 110V or 24V AC 0 oration

levels of bridge excitation are provided (8V and ©C * otional) P

10V). The instruments  feature flexible oplio rod

pushbutton calibration and programming and Computer teste

may be scaled to read directly in engineering Alarm/ control relay output (5A)
: Rugged construction

units.

The programmable digital filter improves Remote input to perform special functions
stability by smoothing out short  term ie. max/min, pe_ok/disploy hold, security
interference. Each instrument is supplied with @ lockout

single control/alarm relay (standard). Optional O ﬂOnS'

oufputs include an additional relay, isolated DC p '

voltage (to power external transmitter/sensor) @ - ond relay output (6A)

and retransmission (isolated) analog 4-20mA. Optically isolated analog retransmission
0-1v, 0-10v or serial RS232/RS485. o 4-20mA, 0-1V and 0-10V

An external input is configurable to perform one RS232/RS485 serial output

of various functions ie. fare, peak hold. peak « Isolated DC output fo power transmitters efc
and valley memory, alarm reset and security 0 to 55 VDC fully isolated power supply

lock out. , : - Other models available to measure:

Full electrical isolation befween power supply. temnperature, 4-20mA/DCvolts

input voltage/current and retransmission ACvolrs/omp's, frequency (roté),

eliminates grounding and COMMOT voltage  puise/totaliser, pH, conductivity.

problems. This isolation feafure makes the PM4 5CD. R5232. RS 485 efc.

Heal for interfacing to PLC's. computers and ‘ '
other data acquisition equipment.

| AMALGAMATED

INSTRUMENT CO 5.

AcN 001 589 439 J
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Input types:
Measuring range:

Excitation voltage:
Bridge resistance:
Accuracy:

Sample rate:

ADC conversion:
Microprocessor:
Ambient temp:

Humidity:
Display types:

Power supply:

Cemenory H?ghwoy Westlake SPS SPO19 Integrated Departmental Telemetry OM Manual

SPECIFICATIONS

TECHNICAL SPECIFICATIONS

Ratiometric 4 arm slrain gauge

Full scale 5mV, 10mV, 20mV,
100mV & 200mV link selectable

5V and 10V link selectable
800 to 2000Q

0.2% of full scale

30 per sec

- 10 bit sucessive approximation

MC68HC05C8 CMOS

LED models -40 to 60°C,
LCD models -10 to 50°C

5 to0 95% non condensing

LED models 4 digit 20mm,

5 digit 14.2mm + status LEDs
plus 4 way keypad.

6 digit 14.2mm + 4 way keypad
LED bar graph 20 segment bar
plus 4 digit 7.6mm plus keypad-
LCD models 4 digit 12.7mm,
4% digit 10.2mm

“AC 240V, 110V or 24V 50/60Hz

DC 9 to 55V

INSTRUMENT DIMENSIONS

Power useage:

Retransmission:

DC Voltage out:
- Bezel size:
Case size:

Panel cut out:
Connections:

Weight:

AC supply 4 VA max,
DC supply, consult AIC (depends

on display type & options)

{form C oplional)

Relay action:
OUTPUT OPTIONS
2nd relay: Same specs as relay 1

Serial RS232 or RS485

face of panel

(max 14g wire)

PANEL MOUNT INSTALLATION

400 gms basic model,
450 gms with option card

. Outp_ﬁt (standard): 1 x relay, form, A rated 5A resistive
Programmable N.O. or N.C.

Analog 4 to 20mA, Q0 to 1V
and 0 to 10V link selectable

Isolated £12V{24V) or £5V(10V)
PHYSICAL CHARACTERISTICS

DIN 48mm x 96mm x 10mm
44mm x 91mm x 120mm behind

45mm x 92mm +1mm & 0mm
Piug in screw terminals

i 4

' out,
4]

;

i

; 115mm > l

s

3

¢'={ ___',' 45mm
1 !
i

o\

; Mounling biackel (2off)
f _

{! side view of mounting ponel

ORDER CODE

pMe-sc-(J(J(]-(J3- OO0

POWER SUPPLY

passc-[J[J[]-oo-ooo0

240 YAC

DISPLAY TYPE

russc.-goo-[JC_]-oooo
4 DIGIT LED
5 DIGIT LED + KEYPAD 8 ALARM LEDs
8 DIGIT LED + KEYPAD
BARGAAPH + 4 DIGIT DISPLAY
BARGRAPH + ¢ DIGIT DISF’LAY + KEYPAD . . . .
4 DIGIT LCD
414 DIGITLCD

RETRANSMISSION OUTPUT

rmesc. 000 -00-[_]ooo
ANALOG (4-20mA, 0-1V, 0-10V soloctable)

AS232

240 RELAY OUTPUT
rssc- 000 -00-0[R]JOo

DC YOLTAGE OUTPUT (o power extornal sensors eic)

rMasce-po0-00-00 ]
15V (use as 10V across + & - oulpu)
£12V (use a8 24V across + & - oulpui)

1
1
4
C

EEEEEED

Q-Pulse Id TMS737

I REAR PANEL
ISOLAIED DC outrut
(Opionod
I + - CoM ¢ Ne .
BT esson M vk
{Optand) N/O
1 O ©
| 0 o o o
Alslclolels|n|s]x ASATICNS
I 11z[3(alsls|7]e]e|0]u]E 4 &
mun nnpnEam@@®
| e T
~ o EXCHANON »
A::S{J:M Ce) C’;ML‘/\?B FGIAL
I AC ACINE (DC-)' ?N')N ;%::m
Available from:
i ELECTRO CHEMICAL
ENGINEERING PTY, LTD.
90 CALDER 0AD RYDALMERE 2116
- I PHONE : 684 2499
|}
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Electro
Chemlﬁal
.E-ngme@mg ol

A.C.N. 004 182 772

PLATYPUS CALIBRATION CERTIFICATE

Calibrated using ECE Gauge No:21 -Transinstruments Transcal 1 Calibrator. ___

PLATYPUS PART No:PL-2SGSC-10-16
SERIAL No:413-007

SENSOR:NOVO 2 BAR
SITE:KOORINGAL

TX PART No:WT227
SERIAL No:45649

- Nominal Range:0-16M

~ Zero Span
TX Output % 0.00 100.00
Gauge 21 reading  0.070 16.069

Date: 13/1/95

Performed By: _/\ I C//
av3 A

Victoria New South Wales Gueensiund

2 Thomas St.reet ' : 90 Calder Road 170 Hyde Road
Hal\{vthorn, VIC;73122 Rydalmere, NSW 2116 Yeronga Qld 4104,
Tel: (03) 819 2222 Tel: (02) 684 2499 Tel: (O7) 848 3833

QrusE IR 2598 i 0% 68728146 PGS B9
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|| : ‘ || |
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Centenary Highway Westlake SPS SPO19 Integrated Departmental Telemetry OM Manual

TY COUNCITI.
INTEGRATED DEPOARTMENT AT, LTELEMETRY SYSTEM
CONTRACT R54/93/954a

SITE:

MAKE: -
MODEL:

RANGE:

KILOWATT/CURRENT TRANSDUCER

; INSTRUMENT CHECK SHEET

- 'H\Oo\b\)%

-----------

CURRENT TRANSFORMER

. .E(.)I.Zr)cxp‘\'o'\) ,

ooooooo

MODEL: -

RANGE: -

MAKE:- . .LKONPTON, R
ARk - — 5
MODEL:- .. /%0~ AN>. .. ... ...
SERIAL NO:= ................. ..
o0lS
RATIO:- ...WO{= . ... .
CLASS: - .;..ia.......... ............
INSTALLATION CHECK LIST
TEST DESCRIPTION PASS COMMENTS
No. (Tick)
1 KILOWATT TRANSDUCER
RANGE CORRECT v .
2 KILOWATT TRANSDUCER
- CONNECTIONS CORREGT v
3 CURRENT TRANSDUCER Ve
RANGE CORRECT p
4 CURRENT TRANSDUCER o
CONNECTIONS CORRECT va
5 C.T. RATIO CORRECT .
6 | C.T. POLARITY CORRECT e
7 CONTROL VOLTAGE w//
CORRECT
8
r TEST OFFICER lDATE i WITNESS DATE
(p\ ;"5‘5"\5 . W{ la\.OS-‘JS‘

Q-Pulse Id TMS737

JPR Ref:- FGOOOTSl.MAS

Active 29/01/2014

)

Page 1 of 4.
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Q-Pulse Id TMS737 ' ‘ Active 29/01/2014
=P UlS .

Centenary Highway Westlake SPS SP019 Integrated Departmental Telemetry OM Manual

BRISBANE CITY COUNCTIL
INTEGRATED DEPARTMENTAT,

TELEMETRY SYSTEM
CcCoNTRACT R54/953,/9S4

KILOWATT/CURRENT TRANSDUCER
INSTRUMENT CHECK SHEET

------------------

SITE: ..... Voo, . Dawe  Pme Spenow

JPR Ref:- F6000TS1.MAS

MAKE:~ ... .HISJ.L.T.' T MAKE:- ... MolTmimae, .
MODEL : - Flleo - WK ... . MODEL:~- ..[0)\2Q AL ....... ..
SERIAL NO:~ .32900.-29L.%7. 2% .. ., SERIAL NO:- .3)09- .00 :_.3.’..
RANGE: = ......ouvuuinnnnn RANGE:~ . ... .. i i
CURRENT TRANSFORMER
MAKE :.~ ...C}RQ*.’\PT.Q‘? .............
MODEL:- .. 78283
SERIAL NO:= .., ..
ratio:- . ASQ.S .. .
CLAsS:- ...A ... .
INSTALLATION CHECK LIST
TEST DESCRIPTION PASS COMMENTS
No. (Tick)
i ot R .
) KILOWATT TRANSDUCER J
CONNECTIONS CORRECT
3 CURRENT TRANSDUCER /
RANGE CORRECT A
P | ComnmorranaNsDUCER v
5 | C.T. RATIO CORRECT v/
6 C.T. PkOLARITY CORRECT \/,
7 CONTROL VOLTAGE /
CORRECT
8
TEST OFFICER | DATE WITNESS ' DATE
@Q 12.249 ¢/ , ;.05 95

Page 1 of Q.
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Q-Pulse |Id TMS737 : Active 29/01/2014
-Pulse )

FLOW/PRESSURE/LEVEL TRANSDUCER

INSTRUMENT CHECK SHEET

SITE: Koomiacre  DRE Poneina Sripmond

LOCATION:

TAG NAME (IF ANY) :

MAKE: ‘POL}'iOh)\cw
MODEL: - ﬁ\g;fr'

SERIAL-NO.: 0[;2(9 '}J(,)a\ .

1. CALIBRATION:
(NEW INSTR. ONLY)

120 £]sec = a0mA
o Lfsec = U mf

2. ALARM LIMITS:

N / A

3. MOUNTING ARRANGEMENT:

ViteAComne  HEnd  Maouren. oo Rizwg M M Ve

S dReory Bonied iy Soil

’ A
A
OLTRALONE 1 Y
A . —
-OAD :\j}»‘
i
\
!, Q;»‘“"‘Q\)
%Ei e Cﬂti&(;'
l}?i i pri
"}: \ !.‘-,_].;';’/
\ P 1.\l¢ ZonTCHEORE
“_’,‘ ‘ !'.:‘ -~
n Lol
I
R
U J
v
o
TEST OFFICER DATE ' ' WITNESS DATE
(R 233499 A PWIRT

JPR Ref:- F6000TS3.MAS

Page 1 of ..
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Céntenory Highway Westlake SPS SP019 InTegroT‘ed Departmental Telemetry OM Manual

SYSTEM
CONTRACT R54/ 93/ 94a

FLOW/PRESSURE/LEVEL TRANSDUCER
INSTRUMENT CHECK SHEET

: ' 7 o 4
STTE Vootyueat Drive Qs LTATDON)

LOCATION:

TAG NAME (IF ANY):

MODEL: PLatipus IT

SERIAL NO.: Z#/:g _()€5’7

1. CALIBRATION: e
- (NEW_INSTR. ONLY) As br (e AT  TesT (et iR

2. ALARM LIMITS:

3. MOUNTING ARRANGEMENT :

wM&; | K\~: 3?§#%"37062{'

—

TO  PRESSURE  TRBUSycy

Mrws
. ARG
Fonit
TEST OFFICER DATE WITNESS . ‘DATE
7 23-3-9% . g 12-05-35
JPR Ref:- F6000TS3.MAS Page & of Q.

e = L ..

Page 146 of 172
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Centenary Highway Westlake SPS SPO19 Integrated Departmental Telemetry OM Manual )

TELEMETRY SYSTEM

CONTRACT RS54/ 93/9a

FLOW/RRESSURE/LEVEL, TRANSDUCER

. INSTRUMENT CHECK SHEET

SITE: LCORWOGAL

DRWE  PpMP

STATION

LOCATION:

TAG NAME (IF ANY):

MAKE:

VEGA

MODEL:

a7 ///37 A

SERIAL NO.:

1. CALIBRATION:
(NEW INSTR. ONLY) o

3 = -

20, A

2. ALARM LIMITS:

3. MOUNTING ARRANGEMENT:

BELECTROVE Bow

FLoof. of WET WL

,TEST OFFICER

DATE

WITNESS DATE

23-3-96

{6-3-%,

JPR Ref:- F6000TS3.MAS

Q-Pulse Id TMS737

Active 29/01/2014

Page 1 of 1.
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, - [A ] B8 | | | [C
I ~||DRIVE NAME| KW [FULL LOAD {INSULATION |CONTINUITY | OVERLOAD | MAGNETIC [FUSE OR CIRQUT| LOCKOFF |MOTOR NO-| MOTOR C.T. AMMETER ({SUPPLY NO
"10R NUMBER|HP | CURRENT | READING READING SETTING SETTING  |BREAKER RATING| OPERATING [LOAD AMPS| VOLTS RATIO SCALE LOAD VOLTS
Z
> :
I = [AVIINES
Pmmb
o FC iLHL 0O N 0.\ N
' 4 |
I 1 fo3| Pump \ - \WomL| 0-\N HWSA x 10 v _1
l Pl Pored ijc toomf| Q- \ N\ WS A ¥ \0 v
_ Pos| Cunelonp ﬁjg DN |  0- BN SA -
ol | LAGUTS $-€ rwomi | ©-20 — —
l Tl d-€ (oo -
' Po7|Feansarme BLE onL 02N - -
VENT FAN f-N ,
l P3| §.P.0 4-€ oo | O-3N — —
. 0| g b _tomt| o-an (-9 —
R [ZYiavTe A é-r
1 o] BT e wemt] o 2n | 19 -
(2 .
L BE 2
o 5 -
:
| 2
1
|
1 | -
l - ~ 3
| SCALE | n.T.S. | 7 T TAVLT A DTN/ AT INDUSTRIES PTY. LTD. ELECTRICAL |
I DESIGNED| J.P.R. qj & }:‘9, Ri@ Ei}\RKDO’(}N COMTRACTORS & ENGIMEERS. WACOL BRIS.
TRACED | J.P.R. | TITLE BRISBANE CITY COUNCIL DRAWING No :
‘ CHECKED| (K INTEGRATED DEPARTMENTAL \
I DATE. [233 95 TELEMETRY SYSTEM F600OO0OTSS -
APPROVED CONTRACT NUMBER R54/93/94
CLIENT - CABLE AND MOTOR TEST SHEET
I , Nawe | METS FOR
| LETTER DESCRIPTION DATE | MEND|CHK'DIPROJ. No.| F6000 | . . _ KC.Q/%/M@.'?L. Dejves. ... o
N [A ] ~ . I B _i‘, el -
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l 1 [ 2 I 3 [ 4 I 5 L 6 7 [ 8
R NOTES
L ————
= SEOER W 4 :
C.T. METERING B I MAIN PUMP DECONTACTGRS, SUMP FiMP CUTLET 3
| 2 L3 . OXYSEN PUMPS BUTLETS ARE LGLATED IN UPPER
N (TARIFF 23 { SECTION OF PUMP wWILi :
lt———— ‘ MAIM Ut
3
A seoc CIRCUIT | T\ )L{OA 240V AL 2. SWITCHEDARD NEUTRAL & EARTH EARS TO BE A
2 PHA\E 415V SUPPLY BE’EAKER o ——=PUMP CONTROL, SHEET 3 PGSITIONED ADJACENT TO £ACH DTHER iM CLOSE
- * MAXIMUM PROSPECTIVE N (NOTE  3» = ) . PROXIMITY TO THE MAIM [NCOMING CIRCIIT EREAKER
3 PHASE FAULT LEVEL SOFTSTARTER
5 3.5kA FOR 1 SEC. @ "” ”3) Ci3 (_Fs/TUL 1 M2l CNOTE D 3 CIRCUIT BREAKERS RATINGS TO SuIT LOAD &
- - [——(:j )A /b— it ey o__.__,_{ MAIN PUMP Nzl EltlSURE T‘IFPE_ 2 CL::E!ID-_D!_,NATIDN WiTH CONTACTORS &
6 — > Lo a —8l  olm—{ Ry OVERLOADS TO IEC 547-4-].
L _L I——:} = LG 1F1 /:"F n—— a5 o @ ——" FLC=115A .
= - a2 1
, : 70kA 2z0a |Gsy Hr ST D)
: 5 OF T . @ ;
l | 8 Lt L l"“ I ( .
: : J_ 1es /15 17 KWTL 150 .
_ TESTE A= — e——L__:}—-l PUMP Nl kW
¢ 3 s - 20nA
| 9 LNk @ 7 11 20n | e _ 1
149 155 IT1 s ; : -9~95| MODIFY AS INSTALLED .
2] 10 ~ 7 152 - . B
I i 240V AT AUX. SUPPLY pd 153 4~ 20na PUMP No.l AMPS i 0 | 15595 | AMEND AS INSTALLED M.J -
" FROM DISTRIBUTION EBOARD ~ —0- - : . ‘
- CIRCUIT EREAKER i3 C |2012.94| ADD C.P. TERMINALS TO PK. |
12 LEGEND |
| . 240y AC RELOCATE SUMP PUMP STR
PUMP CONTROL, SHEET 3 : ADD ‘SOFTSTARTER FIELD
|13 . _ TERMINALS
- NoTE D . SOF TSTARTER —
" @) I_Te(\(\@ ce3 (9TOL 2 Mo.2  (NOTE D B |07.1294 | ADD CROSS REF, TABLE P.H.
- 3 = o n 8L ol ——(— = MAIN PUMP NG.2
. 54 ﬁ n W0 orl— ('_@ 63KV A |22-11-94| ISSUED FOR APPROVAL P.H.
- ——TTF Lo 4 wo  ore——{(— FLO=i15A No| DATE AMENDMENT/ISSUE TO/ISSUE FOR | INITIALS
. 5504 @ MERERER iFe
g A S N @ AMENDMENT & ISSUE REGISTER
] c| L2 ——5&?9—] - MANAGER DIRECTOR OF PLANNING ¢
B Qres 2ie ___osa {7 kwTe 251 N ‘ ‘ & DESIGN
8 LINKS @U i \/ Za1 PRPRETY o h PUMP No.2 kW )
— 4 DATE: . DATE:
r ’ 249 / 255 iTe 252 : '
— 2 P we— .
- 2uny ac s~ [ = RO | S
FROM DISTRIBUTION BOARD it DISTRIBUTION
| | 20 CIRCUIT BREAKER 3 : a
I : 240V AC
L 21 : PUMP CCNTROL, SHEET 4 DATE: OATE: DATE:
®) . (D) (NOTE D : : .
| 22 (NOTE D) CS3 P P DESIGN ENGINEER
: < e (o mN SUMP FUMP G IN_ CHARGE
> A ‘
. » o — () 22k SUPERVISING
o P o N < FLC = SA | ORAWN ENGINEER / [ /,/7/14 5
24 SUB-GISTRIEUTION | 0K o3a 108 oy A ;
- . 40V AC TRACED
BOARD ISOLATOR % ; \ (NDTE 3 ——=PUM® CONTROL, SHEET 4
25 N /N
~ D) 73 ToL 7 {12 (NOTE 1) ; CHECKED
-~ " /' e
| 26 v Sl ; OXYGEN PUMP Nol : | JPR No. E94-BME000/AD 22-11-94
108 I o n N —~J 1A) 033 K :
' L, —_ o = — Al FLC = 194 | CADD FILE No. BM6000AD.DWG | REFERENCES -
L o |
_ , THIS DRAWING WAS PRODUCED
| 28 - ~ samv An : ] USING AUTOCAD
(NOTE 3 PUMP CCNTROL, SHEET 4
e = o o | i BRISBANE
Si e L e e (N
53 .
| 30 T g . - < OXYCEN FUMP No2 ‘ CITY COUNCIL
E - 10A ( 1o n— = —Cny 0.32 K4 P DEPARTMENT OF WATER E
' | 31 SUB-TILTPIEUTION ; = < FLL = 194 l , SUPPLY & SEWERAGE
EDART — L -
EDARL - L - = MECHANICAL & ELECTRICAL SERVICES
- LEGEND: Brisbane City INFORMATION TECHNOLOGY
— PROJECT:
' |33 CROSS_REFERENCE TABLE gl ?%h?lc?gp :‘& DTS
—| 5 T e T T T[] . FIELD DE\/IIE KOORINGAL DRIVE(SP19) SEWAGE [
7 N A B Y L S I ) N PR S BN R . RTU fuse fzevivae | CONVENTIONAL PUMP STATION
35 o] “58 12 -1 NO| - | - -1N/C) 3 |8 RT.U LINK TERMINAL
— €3 - GOk, qlF= - oL 2 | 4 [|[RF13 - coL 3 | 3T|IrPaT - coL % | 17)[THR2 - COIL 3 |t O sl AR ‘]"— o TITLE:
S1MR i SEAE i I Sreel 4 IR 3R o SWITCHROARD TERMINAL
- Vi | /€] 3 ;
| 36 €3 - §°k/o s gz PRI - t‘:cg./u g g RP14 — t‘lmct/o 3 Blsuc —1c/o) + |7 [ fok/o ! g a CATHODIC SEnTocTION SW'TCHBOARD
SR LSS s SN (N S S — o] 3 |5 TERMINAL ELECTRICAL SCHEMATIC
- - - 8§81 -~ CoL - '
P Siwal Ll ciesl ) e SR S 31 T s e 3B (m==) eru oiairal 1Pt & THREE LINE DIAGRAM F
cay - go:.o 4 ;: RLIT = fOéL/o g ;1 RPIZ - z‘:og/o g gg $s2 - coL 3 g: oS - COII-° 1]z X TS
| 38 -3 :;o T]a 7N - 1H/o| 3 o) :;c il I <7‘£‘> PTU DIGIT# L GUTPUT SCALE: N.T.S. INo. 1 OF 8 SHEETS
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- CAPCS WT227) & DESIGN
| 18
240V AC DATE: DATE:
| 19 AUXILIARY SUPPLY ‘, DIRECTOR OF DIRECTOR OF DIRECTOR OF SEW.
& oNI9 CONSTRUCTION M & E SERVICES | OPERATIONS/W.S.
2 DISTRIBUTION
o ULTRASONICS [ e P |
. S ” o , 6! . v
2 FLOWMETER 4-20nA _ a o3 m—— —] DELIVERY FLOW
’ — TRANSMITTER bl e
S DATE: DATE: DATE:
| 22 ENGINEER
’ DESIGN IN CHARGE
" 23 SUPERVISING
l Pyt —zzg DRAWN ENGINEER
D 4-20MA | gaptt——— D
L 24 G:——ﬁ:— RTU TRACED
: ’4--c[ln(\ Y SPARE y
: 25 e DTS ]
I n ._ms /____:J ANALLOG INPUTS CHECKED Y/, L1 79
| 2 4-20mA o gt ——— ] JPR No. E94-BM6000/A4 | 22-11-94
I Y — CADD FILE No. BM600DA4.OWG | REFERENCES ||
l THIS DRAWING WAS PRODUCED
| 28 - - USING AUTOCAD
ISR
2 BRISBANE
1. CITY COUNCIL
E - DEPARTMENT OF WATER |E
| 31 SUPPLY & SEWERAGE
l = =2 MECHANICAL & ELECTRICAL SERVICES
- LEGEND: Brisbane City INFORMATION TECHNOLOGY
33 ‘[} RELAY (IR PROJECT:
B CROSS REFERENCE TABLE CONTACTOR (OIL IDTS
i S TEW___ JRREE UNE — nE:o ;H__%r__uus M |SHEET ONE Mew __ [sheer[Une] a FIELD BEVICE KOORINGAL DRIVE(SP‘] 9) SEWAGE
— - - - - R -
311K | LTI | T | 4| R Sl 33 ° F.T.U FUSE TERMINAL CONVENTIONAL PUMP STATION
L35 =z @, T BN B H R P A B R R o RTU LINE TERMINAL TITLE:
IR 3l SR t)8 / R S IR RE: G SWITCHBOARE TERMINAL | o5
|36 A HE BB R EANE a CATHODIC PROTECTION SWIT(%HBOARD
37 €73 - gou.o : g& PR2 : ?(Jg./o g ?i RP21 - !‘ZOCIL/O g ;? SS1 - coL 3 11 || ToL2 : ‘1:“':‘/0 1 :; _____ IEFMINAL ELEC R'CAL SCHEMATIC
Fr -1 N;O - - - 1¢/0 - -~ - 1N 3 " - 1 N/C g 20 ————— RTY DIGITI-\L MPUT & TH REE L‘NE DlAGRAM F
€8y - col 4 | w|[ROT = coiL 3 | 11 |[RP22 - Con 31 36|ss2 <~ cou 3 [ 27705 - cot 1|22 _::__
l | 38 AW LT SRl 3]s SRRy crwel sl ciMel T 15| (F===0) RTU DIGITAL.QUTPUT  |SCALE: N.TS. [N 5 oOF 8 shETs
LCRSY - colit 4 4 RL2Y - CaIL 3 27 || RP2S - Col. 3 37 THRT = con 4 15 § TOL7 - CoL 1 26 SN
» |[ORIGINAL | R AR E IR 3 E e e Tl s el s [———=J RrTU anaLzG IneUT DRAWING No. AMEND.
B Lcre1 - ooiL 4 | 1R -~ cat 3 T 28 }RP24 - con 31 34Tk = con 7| 17Tee - cot ] ’ . /
l -1 %g I R -1¢/o| 3|58 1¢0| 3| 3 ~1c/0| 4| 12 2! :;g N <:O, EQUIPMENT [vEM No. Eg 4— BM 6000 A4— E
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i
1 [ 3 l 4 [ 5 [ 6 [ 7 L 8
13 NOTES
| 2
l Al 3 . SWITCHBOARD
| 4 SCHEDULE
l D
6 MM  QIY  MAKE and NUNBER DESCRIPTION LABEL
- 00 3 TERCEL IP70SD 70KA LIGHTNING ARRESTORS UGHTNING ARRESTORS
01 1 TERASAKI XH—400NE/250 WITH XFHA34 HANDLE MAIN CIRCUT BREAKER MAIN SWITCH
| 7 02 2 TERASAKI XH—250NJ/250 WITH XFHA23 HANDLE MAIN PUMP No 1 & No 2 PUMP No 1 / No 2 .
CIRCUIT BREAKERS {
03 1 TERASAKI DIN-Tg-316 SUMP PUMP CIRCUIT BREAKER REFER LEGEND CARD
8 04 1 NHP LKSI-63 WITH 3 X GEC TIS63 CARTRIDGES SUB DISTRIBUTION BOARD ISOLATOR SUB-DIST BOARD ISOLATOR
- 05 1 TERASAKI ND250A/24 SUB OISTRIBUTION CIRCUM BREAKER CHASSIS
06 2 EMSBY SAFTRONICS MIPAC MPC (EXISTING ON SITE) MAIN PUMP No 1 & No 2 SOFT STARTER $51/552 '
07 2 SPRECHER & SCHUH CA6—140—E-10-240V WITH CEF1-VS2 BUSBAR MAIN PUMP No.1 & No.2 LINE CONTACTORS €13/C23
9 o8 2 SPRECHER & SCHUH CEF1-11-415V MAIN PUMP No.1 & No.2 THERMAL OVERLOAD ToLt/ToL2
09 1 SPRECHER & SCHUH CA3-23-10-A240 SUMP PUMP LINE CONTACTOR c53 i
: 10 1 SPRECHER & SCHUH CT3-12 3.8-6.0A SUMP PUMP THERMAL OVERLOAD .
Bi 10 1 2 SPRECHER & SCHUH CA3-23-10-A240 OXYGEN PUMPS No 1 & No 2 LINE CONTACTORS c73/c83 |
: 12 2 SPRECHER & SCHUH CT3-12 1.6-2.54 OXYGEN PUMPS No 1 & No 2 THERMAL OVERLOADS
13 2 CROMPTON 782-943 150/5A CLASS 1 SVA MAIN PUMP INSTRUMENT CURRENT TRANSFORMERS  PUMP No 1 / No 2 ol
1 14 6 GEC SC20H WITH 5 X NS2 CARTRIDGES MAIN PUMP INSTRUMENT FUSES PUMP No 1 / No 2 J
- 15 4 KUPPON SAKT2/35 TERMINALS CURRENT TRANSFORMER
I 2 Qvs2 SUGELNKS TEST LINKS !
12 8 BS SCREWS } 09— 3
16 2 CROMPTON 233-0266 ).?\A c;&o:g)scmo SCALE 0-150/900A MAIN PFUMP No 1 & No 2 mum#s PUMP/Ne 1/ No2 D [25-03-95| AMEND AS INSTALLED M.J.
. 17 2 MULTITEK M100-WA2 U MAIN PUMP No 1 & No 2 KILOWATT TRANSDUCERS  KWT1/2 \
|13 18 2 MULTITEK M100-ALT UHA ((szAc) MAIN PUMP No 1 & No 2 CURRENT TRANSDUCERS m/z C [15-05-95] ALTER EQUIP. AS REQ'D M.J.
— 19 1 CROMPTON zszrgpgg\g 3 WIRE 50 HZ 415 VAC PHASE FAILURE RELAY PFR
20 1 TERASAK| DIN~T6~ PHASE FAILURE RELAY CIRCUT BREAKER REFER LEGEND CARD ,
14 21 1 TERASAK| DIN-T6~320 THREE PHASE 20A OUTLET CIRCUI BREAKER REFER LEGEND CARD 8 [22.12.94] ALTER EQUIP. AS REQ'D P.K.
- 22 1 TERASAKI DIN-T6-110 SINGLE PHASE GPO CIRCUIT BREAKER REFER LEGEND CARD
23 1 TERASAK| DIN-T6-110 PUMP WELL LIGHTING CIRCUIT BREAKER REFER LEGEND CARD A 07-12-94} ISSUED FOR APPROVAL PH.
15 g; 1 TERASAKI glN—Ig-:gg RTU LAPTOP GPO CIRCUIT N?RSSKER REFER LEGEND CARD .
| J TERASAKI DIN-T6~ SWITCHBOARD FLUQORESCE! HT CIRCUIT BREAKER REFER LEGEND CARD
2% 1 TERASAK! DIN—T6—106 CATHODIC PROTECTION UNIT CIRCUIT BREAKER REFER LEGEND CARD No | DATE AMENDMENT/ISSUE TO/ISSUE FOR | INITIALS
16 % } TERASAKI g:N—;g—: &g PUMP WELL VENTILATION FAN CIRCUIT BREAKER/ RE;EEs LEGEND cmg
TERASAK! DIN-T6~ KW & CURRENT TRANSOUCERS AUX SUPPLY C/8 REFER LEGEND CAR
— gg 1 mmm gm-;g-}gg gLTu Pm«ﬂg SUPPLY cuzcuﬁT BREAKER ng LEGEND CARD AMENDMENT & ISSUE REGISTER
1 1 DIN-T6— QWM EVALUATION UNIT CIRCUIT 8REAKER REFER LEGEND CARD
¢l 4 31 3 TERASAKI DIN-T6-108 SPARE 240VAC CIRCUIT BREAKER REFER LEGEND CARD MANAGER DIRECTOR OF PLANNING
= 32 3 BURGESS DSJ SWITCHBOARD DOOR SWITCHES & DESIGN
303 LANSON LBB113 13W FLUROESCENT SWITCHBCARD LIGHTS !
34 1 CROMPTON 243-01AG WITH SUPPLIMENTRY RED POINTER WELL LEVEL INDICATOR WELL LEVEL
| 18 4-20mA INPUT SCALE 0—10i DATE: DATE:
35 1 mggmz/ Ev;grg APCS—WT227 DELNERYLMPRESSURE TRANSMITI'ER DELNERY PRESSUI;E mmmR SMITTOR . :
36 1 WELL L TRANSMI WELL LEVEL TRANSMI
| 19 37 2 TERASAKI DIN-T9—108 MAN PUMP No 1 & No 2 CONTROL CIRCUIT BREAKER PUMP et /UM Neg GONTROL DIRECTOR OF DIRECTOR QF DIRECTOR OF SEW.
38 2 CROMPTON 242—155G—~240V MAIN PUMP No 1 & No 2 HOUR RUN METER CONSTRUCTION M & E SERVICES OPERATIONS /W.S.
3 2 SPRECHER & SCHUH RT3—A—-240V MAIN PUMP No 1 & No 2 THERMISTOR RELAY THR1/2 DISTRIBUTION
20 0 2 IZUMI RM2S—-U~240V WITH SM2S-05U BASE MAIN PUMP No 1&2 SOFT STR START RELAY RP14 RP24
- 41 2 IZUMI RM2S—U—-240V WITH SM25-05U BASE CONTROL CIRCUIT POWER ON RELAY PRI
.42 2 1ZUMI RM25~U~240V WITH SM2S-05U BASE PUMP No 1 & No 2 SOFT STARTER AUX FALLT REuYRLn/n
21 4 2 IZUMI RM2S~U—-24VDC WITH SM2S—05U BASE RTU MAIN PUMP Nol&2 CONTACTOR CLOSE RELAY  RP12/22
- 45 2 1ZUMI RM2S—U~24VDC WITH SM2S-D5U BASE RTU MAIN PUMP No 1 & No 2 SOFT STR FLT RESET RP13/23
46 2 SPRECHER & SCHUH OL3-GRYW-EM WITH Bo 93—I3—24v—2w MAIN PUMPS No t & No 2 STATUS INDICATION LAMP STATUS DATE: DATE: DATE:
(RED USED) ON = RUNNING
| 22 SLOW FLASH = FAULT ENGINEER
FAST FLASH = START DESIGN IN CHARGE
47 2 SPRECHER & SCHUH OT3P~G-10M MAN PUMP No 1 & No 2 START PUSHBUTTON START
23 48 2 SPRECHER & SCHUH ON3-30-01 WITH DE3-01 CONTACT BLOCK MAIN PUMP No 1 & No 2 STOP PUSHBUTTON EMERGENCY STOP SUPERVISING
— 49 2 SPRECHER & SCHUH OT3P—MB-10M MAIN PUMP No 1 & No 2 RESET PUSHBUYTTON LOCAL RESET \ DRAWN ENGINEER
D 50 2 TERASAKI DIN-T6-310 OXYGEN PUMP No 1 & No 2 CIRCUIT BREAKER REFER LEGEND CARD
1 24 St 1 MULTITRODE MTR-2 SUMP PUMP CONTROL RELAY LCR5
- 52 1 MULTAROOE MTR~2 SURCHARGE ALARM RELAY LCR6E1 TRACED
53 1 MULTITRODE MTR-2 PUMP WELL FLOODED RELAY LCR62
54 2 1ZUMI RM2S—U—240V WITH SM2S—05U BASE RTU OXYGEN PUMP No 1 & No 2 RUN RELAYS RP71/81
| 25 55 1 ff.fgf L& wu;gMgfg—uzo -E~604 HEADING STATION CONTROL STATION CONTROL MODE SELECTOR CHECKED 4 /5_ 775
gg } gggg:gs : 28232 gg;—ga;gsu SITE ATTENTION AARLTARPM RESET PUSHBUTTON ALARM RESET
-G~ SUMP PUMP ST/ USHBUTTON START . - -12-
L 26 38 1 SPRECHER & SCHUH DT3P-R-01M SUMP PUMP STOP PUSHBUTTON STOP JPR No. E94-BME000/AS 07-12-9¢
59 1 (SYP&E%}\:IETJ s‘r-‘;u?CHUH OL3-GRYW-EM WITH Ba93-3-24V-2w SWITCHBOARD ATTENTION ALARM ATTENTION ALARM REFERENCES
1 27 gf‘J } gﬁgsh“f?&é%alsm 160K24—CLEAR PUMP WELL SITE ‘ATTENTION ALARM CADD FILE No. BMEOGOAS.OWG
THREE PHASE OUTLET 415VAC IS DRAWING WAS PRODUCED
- 62 2 CLIPSAL 15 SINGLE PHASE OUTLET & RTU SINGLE PHASE OUTLET WVAC/RTU LAPTOP SUPPLY TH
28 63 2 CLIPSAL 8P165012 WITH 2 X BP165F FEET NEUTRAL LINKS SINGLE PH ﬁ'é?m{ USING AUTOCAD
- 64 2 CLIPSAL: BP165012 EARTH LINKS EARTH
65 77 KUPPON SAK4 *G° RAIL SWITCHBOARD TERMINALS : — B R | S BAN E
29 gg ;5 S.‘ﬂ"’rmén%“i‘ocﬂ% RAIL UNK TERMINALS '
M- - CIRCUIT BREAKER LOCKDOGS
69 3 KLIPPON EK2.5/35 (oss1os) AND PARTITION (013016) EARTH TERMINALS ; Cl [ COU NCH_
30
- DEPARTMENT OF WATER
I . SUPPLY & SEWERAGE
s ~ MECHANICAL & ELECTRICAL SERVICES
32 LEGEND: Brisbane City INFORMATION TECHNOLOGY
RELATY IR PROJECT:
33 —{ }— R
I CROSS_REFERENCE TABLE CONTACTOR COIL IDTS
M1 34 T‘J__"_B:EL__I:%_E__E_AJ&_I_TDA.___QM.%E TEM SHEET] ONE W [SHEET] LINE (Y] SHEET[UNE] n FIELL DEVICE KOORINGAL DR|VE(SP1 9) SEWAGE
— - LCRE2 - COIL 4 17 I RP12 - COIL 3 30 (o} - 58 THR! - ColL B - ~- 2
: ¥ 2 Sieel te S| 3|0 D% 4|4 7 :'178 § é ° RIL FUSE TERMINAL CONVENTIONAL PUMP STATION
= - = - - o ' IN - . '
- 35 c23 - Oﬁn i PFR - calL 2 4 [IRPY3 - con 3 | 31 RP8Y < coiL Y 17 f THR2 - cail 3 0 o RT.ULINK TE'?M{NAL TITLE:
- ? Vg } -1Cc/0 4 ] -1c/0 h] 14 -1c/0 4 12 - 1 NfO 3 | 20 \ I | BDA e INAL N
| Y ~160} - |- ~1Ne) 3|20 a SWITCH RO TERMIN
. 36 c5} - con 4 3 PRt - COIL 3 9 RP14 - COIL 3 28 Isue - 1 c/0 4 7 Jou1 - CalL 1 S A O ATHFFIL, PRD'—:—'-T[DN SWlTCHBOARD
I~ -3No| 1| 22 -tc/o| 3|4 -1¢/0) 3|0 -1Npo| 3]s et it ch
c73 = (‘:O:./a : ; PR2 = (‘:0‘:./0 ; 2-5 RP21 con 3 34 ToL2 = ;NN/C 7 = TEQME‘\:AL . EQLJIPMENT AND
- - co - SS1 - coit 3| 1 ~ COiL T 14
-3 - 3 -1c/0 k) K1 - - 3
e IRl EARB / Tho| 3 N3 R RTU BISITAL INPLT LABEL SCHEDULE
AR N EE A HE SR HE R i EE |
38 1 IR -1 C;O 3|3 ER R AR N1 v I RTU LiGITAL QuieuT SCALE:  N.T.S. |No‘ 6 OF 8 SHEETS
LCRS - COIL -~ 3 | 27 |[RP23 = coL I [ 37 p — cal !
S TR _«‘:og/o R NN R (‘:dé./o A A 7 A RTU ANALDG I“") . DRAWING No. AMEND.
gl ] ] ML £ —pc/op 8 e ~aNgc]| 4|8 S Ak TR E94-BM6000 /A5
- D R I G I N A L LCRB1 - COIL 4 14 [| RP11 = COL 3 28 | RP24 - COIL 3 3¢ ITHR2 — Ccoil 4 17 f o8 - COL 1 3 —_— /
- -1 .c/0 3 5 -1 (¢] 3 30 - - t N/o - - i~ A\ - S
l mp A N , ! * ad Tl Bl R4 I I Qo EQUIFENT ITEM No D
1 ] 3 [ 4 i 5 | 6 1 . 7 [ ' 8
- Acfive 29/01720T4—
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l. 1 I 2 l 3 l 4 I ] 6 I 7 l 8
| _ NOTES
i Q ﬂ 60 430 30 1. EQUIPMENT CHASSIS SHALL BE BOLTED TO PICTURE
2 \ A6/ \A6J o 70 FRAME SUPPORTS AT SIDES ONLY
e 1810 ' “|7°| 80[': 153 N 538 —~ || 2. A MINIMUM SOMM AIR GAP TO BE PROVIDED AT TOP AND
Al 3 L T } — , BOTTOM OF EQUIPMENT CHASSIS TO ALLOW AIR MOVEMENT A
- . | | ! _1 1 N oy i 1 i Al 3. EXTEND DIN RAIL FULL VIDTH OF EQUIPMENT CHASSIS
l . T _40X60 BUCT i FIELD INTERFACE TERMINAL DIN RALL ALLOV 20X ADDITIONAL
| ORTY
i S0x60 DUET [ B 5 i SPACE CER%PE?T-YTR%S};ORNDE o 4. DOORS SHALL BE HELD OPEN BY DOOR STAYS
u
L5 A | . < . JT[l]JRRE ﬂ D ous copicLg ! 5. OIR igca(sms;&u BE SELECTRIX SEMIFLUSH SWING HANDLES
6 W (60%&0_BUCT] 5 CATHODIC - - . w 6. FOLD DOWN RTU TRAY 10 BE REMOVABLE T0 ALLOW
- e = 2 RTU E PROTECTION [e] [o] [«] 3 EQUIPMENT CHASSIS INSTALLATION AND REMOVAL ||
] , 715 s DO O TINE 7. GLAND PLATES TO BE 6MM THICK BAKELITE
— (60x80_DucT) 2 0mo [ TEST 6. SEGREGATION OF SEGED METER AND CT COMPARTMENTS TO BE
D) N [] [ \ o ~— DOCUMENT HOLDER| ~ OBTAINED USING PERFORATED 316 S.S. SHEET 10 ALLOV
8 m~-@ i \ 1 4 Z%T‘I”SNNP MAXIMUM POSSIBLE AIR FLOW
B o (6080 DT, RTU GPO 60 X 60 DUCT POTENTAL FUSES \ 1 2 pook O 9. DOOR INSULATION T BE 25MM THICK FIBERGLASS THERMAL
9 = I eoxeo zoctll [ 114 RTU CP. TERMINALS \ = 60_ — (A35Wx170Hx20D) |  INSULATION
L z X
- & & . e CREEES e " TECUNITE Rt M LSS SEEL e
8| 1o g EQUIPMENT SHEET WITH 4MM DIA. , THE CUBICLE BUT VELDED TO THE SUNSHIELD. B
18 a AND TERMINALS HOLES PROVIDING ; THE TOP SUNSHIELD TO BE SUPPORTED BE 316 SS °Z°
: ﬁ @ © 2 B B NAXIMUR POSSIBLE - DOCUMENT HOLDER|  SECTIONS VELDED 10 THE TGP OF THE CUBICLE AND BOLTED
x|t@ IS FOR 0 THE SUNSH
|1 — 0)ii)Ke) 8 7 LEVEL MAIN NEUTRA 2 @ SVITCHBOARD |11, EQUIPNENT TO BE MOUNTED ND LOWER THAN 200MM ABOVE
W j- 60X60 DUCT 60X60_DAICT TRANSMITTER EARTH OeounsSorco0ny | CUBICLE FLOOR
l |12 [TERADNALS| TERNINALS } % m PRESSURE, C [15~05-95 GENERAL REVISION M.J.
60X60_DUCT 60X60 BUCT Y], a L L1r :
o= 13 a Vi H H 1 2 B [22~-12-94] ALTER INTERNAL PARTITION SIZES C.B. -
T —7 - I - ALTER AS REQ'D BY BC.C.
14 #
- EAR EUTRAL BARS
I 3 ' “ON'SIBE EQUIPHENT CHASSIS | “;Unﬁ%%'i%‘ SOSKET JBeTVEEN N mSsy TR BTN, o 0 A os-12-04] 1SSUED FOR APPROVAL CB.
R = — — -~
| 15 e b——l l__b 400 SECTION “C* No | DATE AMENDMENT/ISSUE TOASSUE FOR | INITIALS
| 16 : : AMENDMENT & ISSUE REGISTER
(WITHOUT EQUIPMENT)D
l ¢l |, FRONT ELEVATION (WITHOUT DOORS REAR ELEVATION <(WITHOUT DOORS) MANAGER DIRECTOR OF PLANNING ¢
M~ & DESICN
| 18 30,‘3_ 595 e 440 - uo 465 =,]‘5 ,L:'sn—i: 830 —i DATE: DATE:
°-L-| L L L r I T T . - -
l 19 =l : . —= 5 —a! ° ' e 5 ' el 4 ] DIRECTOR OF DIRECTOR OF DIRECTOR OF SEW.
I~ uTouT i .IJ‘@_I—_""“ }@3 CONSTRUCTION M & E SERVICES OPERATIONS/W.S.
a0 gl I ) s10 e ses M L 640 » wo 8 TIE——F97 T ? ‘ DISTRIBUTION
L pi — - — 1 MINIMUM SOMM_ GAP |~ L REMOVABLE
i 1 o AR = || B SRt |
-2 = ! &2 ;‘l 10 lfz S —! M | L &UE%TE I L&UEEL%E | 8 E’éﬂfﬁné’ﬁr CHASSIS PaSITION BY DATE; DATE DATE:
Il ! 4 : - 5 SITION BY TwD : : :
\F ~REMOVABLE PANEL ~—. 8 POSITION BY |
| 22 8 7 - " FauD OVN TRaY REMOVABLE PANEL CHAINS. DESIGN ENGINEER
l T 2 FOR RTU LAPTOP PC. 8 8 A T B rcaL ? IN_ CHARGE
|23 g J i SINGLE KNURLED | DRAWN SNPERVISING
D EINE 3 HEAD SCREW.) 0
| 24 Sy L—45 3 0 TRACED
© DOOR SwiTcH  DOOR SWITCH DOOR_SWITCH . 8 e .
~ | 25 AT TOP AT TOP AT TOP , CHECKED‘Mv /élié
SECTION *A” (WITHOUT EQUIPMENT SECTION “B” (WITHOUT EQUIPMENT) o
| 26 o JPR No. £94-~BM6000/A6 05-12-94
~i-2 REFERENCES
CADD FILE No. BM6DD0AS.OWG ||
l T f ] [ FOR IR MOVENENTTHS ORAHING WA PRODUCED
R Al D
28— - Vo USING_AUTOCAD
i | EQUIPMENT CHASS
] - | | BRISBANE
- ly!
! CITY COUNCIL
30
el ) DEPARTMENT OF WATER |E
l i - Noooe s S SECTION *D* SUPPLY & SEWERAGE
= ALL HANDLES TO = ..~ MECHANICAL & ELECTRICAL SERVICES
3 g H Q ﬂ r ' BE MOUNTED ON (WITHOUT EQUIPMENT) Brisbane City INFORMATION TECHNOLOGY
- ( DODR CENTRE LINE ‘ RO
l | 33 IDTS
— 5 KOORINGAL DRIVE(SP19) SEWAGE [
- 1 i il R CONVENTIONAL PUMP STATION
l | 35 T—T — | HINGE be—x1 TITLE:
36 o [ SWITCHBOARD
- DOOR 1 DOOR 2 DOOR 3 | DOoR 6 ) Nooor 7 \pooR 8 _ J { .. CUBICLE CONSTRUCTION
l Fb 37 ;F—“—-lﬂ-— e & GENERAL ARRANGEMENT F
VIEW 0OF FRONT DOORS (WITHOUT HINGES) VIEW [F REAR DOORS (WITHOUT HINGES) SCALE: 1:10 No. OF 8 ' SHEETS
- 38 DONR RETURN DETAILS TR l ° D
0. .
39 3
J | EREmAL ] | £94-BM6000/A6 | ¢
o p O g 5 7 8 Page 156 of W2
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3 [ 2 | 3 [ 4 - [ 5 [ 7 1 8
. !
- !
1
a SWITCHBOARD
B —+(® CONSTRUCTION NOTES ,
© ©
4 .
s © O 0.0 PRSI e S g S S 2, et st
Veather and vernin proof Plnth nounting enclosure, IPSS to AS1939
“ ®  inged Panels to be 20mn thick Zinc Ameol sheet Folded, Fully
- 6 O O o O welded at joints and stiffened where necessary.
\\. » Deor swals to be retaned use of metal froming.
[ many| — @ - Equipment panets to be 30mm Steel sheet.
L7 D D ™~ : F:: ;n:latr:::?ut;lg:e :a::'pltﬁ:rtnﬂ;t%‘:‘:; Base of cubicle.
. F AN E R iR o' U volelt nged G uik Lannutea pracnlc resm ' F 15796 AS CONSTRUCTED KL
| o o2 X L] Fit catch stays to doors and hinged panels to allow mininum opening of 110° . E |e6-9-99 AS INSTALLED PH.
= Fe &[] e b s B e '
. L] 1t 6nm earthing studs to door els and cubicle for earth continuty. -
= 9 L] L‘zlme d:um krolder :lnd one l‘t;g hgu; ﬁ*r .to the Rear of Door Y D |15-5-95| GENERAL REVISION NJ.
as shawn on General Arrangement Drawing
10 e DT e e N o M et st ! C [971-95 | ADD NOTE 10 PAINTWORK | K.l
B connections. Schedue to be covered by Clear Perspex sheet of A4 size. CUBICLE <EXTE AL)>
— ] Allow 20% spore terninal ral for future. :
- O‘/—.E = B |22.12.94| ALTER CIRCUIT BREAKER C.B.
‘ = Grind smonth oll welds, descale, degrease and acid dip. LEGEND
| 12 - CORRECT LABEL TEXT
|:|\ @ . FG'Unth to behlsgnn.:(dﬂw x 6mn Mitd Steel Chan:vlﬁ + Do Gat ALTER LEGEND
[~ » r i Ul L vt 3
13 ind smooth g s. descale end degrecse and Ho p Galvanise. i ALTER SCALE ON HINGED
1 (62) BAINTWIRK - EGUIPMENT CHASSIS, HINGED PANELS. L0 BOOK HO)DER AND PANELS
IRAWING HOLTER T NS7. NOTES
b 14 O O"“- . L] Grind smooth all welds, descole and degrease. Finish with electrostaticalty ALTER CO
\ applied, oven cured, polyester Powderkote to colour white. ’ A |06-12-84] ISSUED FOR APPROVAL c.8.
15 <: > -
- 2 love L Hetcher CP 1ft off Type KIS, No | DATE AMENDMENT/ISSUE TO/ISSUE FOR [ INITIALS
— 16 [] Lo_'e L fletcher CP UFt ofF Type KIS. AMENDMENT & ISSUE REGISTER
. . MANAGER DIRECTOR OF PLANNING
| 17 » Selectrix 1107SSC04 handle ¢2 off), & DESIGN
L] Selectrix 1107-U6 3 Paint CAM (2 off).
- Emka 3 Paint Locking Bars (2 off). i
18 u SEGEB Lockwood No 234B 43nm brass pin tumbler padlack (2 off). |
B 3 & DATE: DATE:
L] Selectrix 1107SSCU3 Handle €6 off).
5~ rr . DIRECTOR OF DIRECTOR OF DIRECTOR OF SEW.
|19 v Seleciri 110708 Foms cock €€ afp CONSTRUCTION M & E SERVICES | OPERATIONS/WS.
*  Emka 3 Paint Locking Bars (6 of ). DISTRIBUTION
20 -
i e e L] EMKA 1000-u45 housing with 1000-u142 siotted insert and 1000-23 Tongue and seal
21 HINGED PANEL Noi HINGED PANEL No2
— 2 Internal lobels to be W-B-W (except MAIN SWITCH and WARNING labels DATE: DATE: DATE:
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