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lakes 
s electrqnique de protection pour moteurs 

inpresente sous forme compacte incluant le 
ateurs de courant. 

gue 3 variantes: 

11 CEF 1-12 

es 

0 A 0,5...180 A 
.3.3) (voir Pt. 3.3.3) 

n Protection Protection 
contre les contre les 

-ges surcharges surcharges 
es, thermiques. thermiques. 
n Protection 

contre les 
Protection 
contre les 

ices de defaillances de defaillances de 
t les phase et les phase et les 

asymetries. asymetries. 
Protection Protection 
thermique par thermique par 
sonde PTC. sonde PTC. 
Indication de Indication de 
courant de courant de 
surcharge; surcharge 
(clignotements). (clignotements). 

CEF 1-22 
160...400 A 

12 1 

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: 

CEF 1-11 CEF 1-12 CEF 1-22 
0.5...180 A 0.5...180 A 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 
and asymmetry and asymmetry 
protection. protection. 

Thermistor 
oyertempera- 
ture protection. 
Overcurrent 
indication 
(flashing). 

Single-phasing 
and asymmetry 
protection. 
Thermistor over- 
temperature 
protection. 
Overcurrent 
indication 
(flashing). 
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1. Allgemeines 
Das elektronische Motorschutzrelais CEF 1 ist eine 
kompakte Einheit mit integrierten Stromwandlern 
zur Motorstromerfassung. 
Es sind drei Ausfuhrungen erhaltlich: 

CEF 1-11 CEF 1-12 CEF 1-22 

0,5...180 A 0,5...180 A 160...400 A 
Is. Pkt. 3.3.3) Is. Pkt. 3.3.3) 
Thermischer Thermischer Thermischer 
Uberlastschutz. Uberlastschutz. Uberlastschutz. 
Phasenausfall- Phasenausf all- Phasenausfall - 
und Asymme- und Asymme- und Asymme- 
trieschutz. trieschutz. trieschutz. 

Thermistor- Thermistor- 
Obertemperatur- Ubertemperatur- 
schutz. Schutz. 
Uberstroman- Uberstroman- 
zeige (Blinken) zeige (Blinken) 

22 52 I Ausgabe/Edition 1989 3 
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2. Contra les 
2.1 La tension d'alimentation U, et la frequence doi- 
vent correspondre aux valeurs inscrites sur la face 
suptrieure. 

2.2 Le courant nominal du moteur /, doit se trouver 
dans to domaine inscrit sur les faces superieure.et 
frontale: 
20...180 A pour les CEF 1-11 et CEF 1-12 

(0,5...20 A voir Pt. 3.3.31 
160...400 A pour le CEF 1-22 

3. Montage at raccordements 
Le CEF 1 est concu pour le montage en saillie. 

3.1 Montage du CEF 1.11 et du CEF 1-12 
Fixer le CEF 1 avec 4 vis M5 sur la base pre vue 
cet effet selon Fig. 1 ou sur un profile chape 
EN 50022 -35 x 7,5 (de preference 35 x 15) Fig. 2. 

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

2.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 te 
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), or 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 M5 
screws (Fig. 31. 

4 22 52 I Sprecher+Schuh 
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Fig. 1 2. Kontrollen 
2.1 Nennspeisespannung U, und Frequenz mussen 
mit dem Aufdruck auf der Oberseie Cibereinstim-. 
men. 

2.2 Nennbetriebsstrom des Motors le muss im 
Strombereich gemass Aufdruck auf der Front- und 
auf der Oberseite liegen: 
20...180 A fur CEF 1-11, CEF 1-12 

(0,5...20 A siehe Pkt. 3.3.3) 
160...400 A fur CEF 1-22 

1 

CEF 1-22 Fig. 3 

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 M5 auf einer 
Unterlage montiert (Fig. 1) oder auf einer Hutschiene 
EN 50 G22-35 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 22 521 5 
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3.3 Raccordements du CEF 1-11 et CEF 1.12 cotes contacteur at moteur 
Le raccordement se fait: 
3.3.1 Avec 3 vis M6 aux barres de courant CEF 1 -VE adaptees aux contacteurs et aux combi- naisons de contacteurs CA 3-37-N...CA 3-72-N de Sprecher +Schuh (Fig. 41 

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 

Recomman- Motor Cable cross-section pour /.= primaires CEI Imm31 CSA, UL lAWGI ded for supply (flexible strand) I 20...180 A 1 passage r.= cables IEC (mml) CSA, ULIAKI 4...95 10...0000 20...180 A Fed straight through 4...95 
direct 

10...0000 10...20 A 2 passages 2,5...25 14...10 10...20 A Looped through 2x 2.5...25 14...10 (Fig. 6) 
(Fig. 61 I 5...10 A 

2,5...5 A 

4 passages 1...6 14 5...10 A looped through 4x 1...6 14 

2.5...5 A 
(Fig. 71 8 passages 0,75...2,5 14 
Looped through 8x 0.7 5... 2.5 14 

(Fig. 7) 

0,5...2,5 40 passages 0,5...0,75 Appareil 0.5...2.5 A looped through 40x O. 5...0.7 5 Only comple- livrable avec 
tely looped I enroule- 
devices ex ments (en 
works (in preparation) 
devices ex 

preparation 

I 

3.3 Main connections CEF 1-11, 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. 51. 

3.3.3 Without conductor bars 

6 22 521 
Sprecher+Schuh 
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FCA 3-37-N1 
CA 3-72-N 

n n n 
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I 

Fig. 4 3.3 Hauptanschliisse CEF 1-11. CEF 1-12 schutz- 
seitig und motorseitig 
Der Anschluss erfolgt: 
3.3.1 Mit angepassten Stromschienen CEF 1-VE 
und 3 Anschlussschrauben M6 an 
Sprecher + Schuh-Schtlitze und an Schutzkombina- 
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 Anschlussschrauben 
M8 (Fig. 5) 
3.3.3 Ohne Stromschienen 

Fig. 5 
Empfehlung Motor- Leiterquerschnitt 
fur zuleitungen (flexibles Seil) 
1.= IEC fmri21 CSA, UL IAWG1 

20...180 A direkt durcheren 4...95. 10...0000 
10...20 A 2x durchschlauf en 2,5...25 14...10 

(Fig. 61 

5...10 A 4x durchschlaufen 1...6 14 
(Fig. 7) 

2,5...5 A Bx durchschlaufen 0,75...2,5 14 
Fig. 7 0,5...2,5 A 40x durchschlatifen 0,5...0,75 nur komplett 

geschlauftes 
Gerat ab 
Werk (in Vor, 
bereitung) 

22 521 7 
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Pour faciliter le raccordement des fils cotes contac- 
teur et moteur dans le cas dune section de fil ne de- 
pasaant pas 2,5 mm2, les enroulements seront prati- 
ques avant le montage du CEF 1-11 ou du CEF 1-12. 
Les raccordements se feront ensuite a l'aide des bor- 
nes de 2,5 mm' CEF 1-HD. 
3.3.4 CEF 1 comme retie's secondaire avec des 
transformateurs de courant principaux additionnels 
Schemes de cablage: 
Detection de courant biphasee Fig. 8. 
Ddtection.de courant triphasee Fig. 9. 
3.4 Raccordements du CEF 1-22 cotes contacteur 
et moteur 
Raccorder les conducteurs aux 3 barres de courant 6 
l'aide de 3 vis M12 (cdte contacteur) et de 3 vis 
M10 (cOte moteur). 
3.5 Enveloppes de protection contre les contacts 
Pour les CEF 1-11, CEF 1-12: enveloppe de protec- 
tion CEF 1-HA 
Pour le CEF 1-22: enveloppe de protection CEF 1-HB 

22 521 

For a convenient cable connection to the motor and 
contactor up to 2.5 mm2, 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 mm2 con- 
nection terminals CEF 1-HD. 
3.3.4 CEF 1 as a secondary 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 M12 (for the contactor) resp. 
M 10 (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-H8 

Sprecher+ Schuh 
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Fig. 8 Fur bequemes Anschliessen der schiltz- und motor- 
seitigen Leitungen bis 2.5 mrn2 werden die Schleu- 
fungen vor der Montage des CEF 1-11 bzw. 
CEF 1-12 ausgefuhrt und die Leitungsenden auf den 
Anschlussklemmen 2,5 mm' CEF 1-HD abgestutzt. 
3.3.4 CEF 1 als SekundArrelais mit zusatzlichen 
Hauptstromwandlern 
Stromlaufplane: 
Stromerfassung zweiphasig (Fig. 8) 
Stromerfassung dreiphasig (Fig. 91 

3.4 Hauptanschlusse CEF 1-22 schiitzseitig und 
motorseitig 
Leitungen mit Anschlussschrauben M12 (schutzsei- 
tig) bzw. M10 (motorseitig) an den 3 Stromschienen 
des CEF 1 befestigen. 

3.5 Beriihrungsschutz fiir Hauptanschlusse 
Fig. 9 Zu CEF 1-11, CEF 1-12: Beruhrungsschutz 

CEF 1-HA verwenden. 
Zu CEF 1-22: Beruhrungsschutz CEF 1-HB verwen- 
den. 

22 521 9 
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3.6 Bornes de commande sur la face frontale du 
CEF 1-.. (Fig. 10, A...D et Fig. 11) 

(-1 A1, ( +) A2 (Fig. 10, A): Tension d'alimenta- 
tion Us 
98-97, 96-95 (Fig. 10, BI: Relais de sortie; posi- 
tion des contacts voir Fig. 11. 
3 bornes non numerotees (option) (Fig. 10, C): 
Pour le module de rearmement a distance CER 1. 
Le raccordement du CEF 1 au CER 1 se fera selon le schema de cablage imprime sur ce dernier. 
T1, T2 (Fig. 10, D): Pour les appareils CEF 1-12 et 
CEF 1-22, si la protection thermique par sonde 
PTC nest pas desiree, laisser la resistance FIT 
(1 k 0) montee entre T1 et T2. Dans le cas con- 
traire, la retirer et raccorder a sa place la sonde 
PTC. 

4. Regina 
4.1 Reglage du courant nominal (Fig. 10, L) 
Courant nominal d'emploi du moteur is Iselon CEI-292-1) = 
Courant de base lo (selon CEI 255-8) 
La valeur a regler sur le CEF 1 est: /s en ampere, ou dans le cas d'enroulements primaires 
is (Aix.. passages (voir Pt. 3.3.3) 
Domaine de *lege 
20...180 A, en echelons de 1 A pour 

les CEF 1-11, CEF 1-12 
160...400 A, en echelons de 1 A pour le CEF 1-22 

10 22 521 

3.6 Control connections CEF 1-.. on front 
(Fig. 10, A...D and Fig. 11) 

( --) A 1, ( +) A2 (Fig. 10, Al: Supply voltage Us 

98-97, 96-95 (Fig. 10, B): Output contacts; 
switched positions see Fig. 11 
3 connections without nos. (option) (Fig. 10 C): 
For remote reset module CER 1. Connect CER 1 

on CEF 1 in accordance with circuit diagram im- 
printed upon CER 1. 
T1,12 (Fig. 10, D): With those relays having the 
thermistor overtemperature protection (CEF 1-12 
and CEF 1.22), the resistor RT 11 k 0), 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, LI 
Rated operational current of the motor Is (according to IEC 292-11= 
Basic current /a (according to IEC 255-8) 
To be set on the CEF 1: /s in Amperes, or the pro- 
duct of Is (Al 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 1-11, CEF 1-12 
160...400 A, in steps of 1 A with CEF 1-22 

Sprecher +Schuh 
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3.6 SteueranschIusse CEF 1-.. an Frontseite 
(Fig. 10, A...D und Fig. 11) 

(-) Al, ( +) A2 (Fig. 10, A): Speisespannung U5 

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

3 Anschlusse ohne Nr. (Option) (Fig. 10, C): Fur 
Fernrucksteltmodul CER 1. CER 1 gem5ss dessen 
Schaltplanaufdruck am CEF 1 anschliessen. 
T1, T2 (Fig. 10, D): Bei den Gersten mit Thermi- 
stor-Obertemperaturschutz, CEF 1-12 und 
CEF 1-22, wird der ab Werk am CEF 1 montierte 
Widerstand RT (1 k 0) entfernt. Die im Schutzob- 
jekt einwbauten Kaltleiter (PTC)-Temperaturfuh- 
ler werden mit den Anschlussen T1;12 am CEF 1 

verbunden. - Wird der Thermistor-Ubertempera- 
turschutz nicht benUtzt, bleibt der Widerstand Rr 
montiert. 

4. Einstellung 

4.1 Einstellen des Nennstroms (Fig. 10, 
Nennbetriebsstrom des Motors /,,,.:(3asisstrOm 
(nach IEC 292-1) (nach IEC 255-8) 
Eingestellt am CEF 1 wird: in Ampere, bzw. das 
Produkt aus /e [A) x.. mal durchgeschlaufte Motor - 
zu(eitungen (siehe Pkt. 3.3.3) 
Einstellbereiche 
20...180 A, in Stufen von 1 A bei 

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

22 521 11 
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4.1.1 Exemple 1 

te = 120 A, CEF 1-11 ou CEF 1-12 
Deplacer les commutateurs 6 et 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 Example 2 
/5=8.7 A, CEF 1-11 ou CEF 1-12 
4 passages au primaire (voir Pt. 3.3.3). Valeur a re- 
gler sur le CEF 1: /0 = 8,7 A x 4 = 34,8 A, *lege 
35 A. 
Deplacer 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 Exempla 3 
I.= 350 A, CEF 1-22 
Deplacer les commutateurs 2, 4, 7 et 8 (Fig. 10, LI 
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. 
4.1.4 Exempla 4 
Moteur a haute tension 1.= 66 A 
Rapport de transformation du transformateur de 
courant principal = 80/1. Le CEF 1-11 ou CEF 1-12 
sera utilise comme relais secondaire (voir Pt. 3.3.4). 
40 passages au primaire (voir Pt. 3.3.3). Valeur a re- 
gler sur le CEF 1: /e = 66 A x 1/80 x 401= 33 A. 
Deplacer les commutateurs 3 et 5 (Figi10. L) vers 
la droite: 20 A (valour de base) + 10 A (commuta- 
teur 5) + 3 A (commutateur 3) = 33 A. 

12 22 521 

4.1.1 Example 1 

1e =120 A, 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 
4=8.7 A, CEF 1-11 or CEF 1-12 
Loop through motor cables 4x (see point 3.3.3). To 
be set on CEF 1: I.= 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 (switch 41= 35 A. 
4.1.3 Example 3 
/. = 350 A, 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 21= 350 A. 
4.1.4 Example 4 
High voltage motor 15 = 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). To be set on CEF 1: I.= 66 A 
x 1/80 x 40 times cable looped through = 33 A. 
Slide switches 3 and 5 (Fig. 10, LI moved to the 
right: 20 A (basic value) + 10 A (switch 5) + 
3 A (switch 3) = 33 A. 

Sprecher +Schuh ..i,, 

i 14. 
-,,, 
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4.1.1 

OFF ON 
..1111./ =11MIII 

4.1.2 
OFF ON 

4.1.1. Beispiel 1 

= 120 A, CEF 1-11 oder CEF 1-12 
Schalter 6 und 8 (Fig. 10, LI nach rechts stellen: 

0 O 1 1 20 A (Grundwert) +80 A (Schalter 8) + 

2 N 2 
20 A (Schalter 6) = 120 A 

0 G. 3 O N + 3 4.1.2. Beispiel 2 

4 . 5 CI 11 5 1, =8.7 A, CEF 1-11 oder CEF 1-12 

0 A. +10 p 10 Motorzuleitungen 4mal durchsch(auf en (siehe Pkt. 

0 en 20 0 00 20 3.3.3). Eingestellt wird am CEF 1: = 8.7 A x 4mal 

0 -* +40 0 +40 durchgeschlaufte Motorzuleitungen = 34.8 A, 

Om +80 0 a, +80. EinstellUng 35 A. Schalter 4 und 5 (Fig. 10, L) /1 +20 +20 nach rechts stellen: 20 A (Grundwert) + 

1,( =16)= 120 A 4(45)= 35 A 
10 A (Schalter 5) + 5 A (Schalter 4) = 35 A. 

4.1.3 Beispiel 3 
le= 350 A, CEF 1-22 

4.1.3 4.1.4 
Schalter 2, 4, 7 und 8 (Fig. 10, L) nach rechts stel- 
len: 160 A (Grundwert) + 120 A (Schalter 8) + 60 A 

OFF ON =r OFF ON 
(Schalter 7) + 8 A (Schalter 4) + 2 A (Schalter 2) =- 

350 A. 

- 1 0 1 4.1.4.Beispiel 4 
[] P., 2 0 2 Hochspannungsmotor ./.= 66 A 

0 t 4 3 Obersetzungsverhaftnis der Hauptstrom- 
CI A 8 O A 5 wandler = 80/1. CEF 1-11 oder CEF 1-12 els Sekun- 

+ 15 CI L0 10 darrelais (siehe Pkt. 3.3.4. Leitungen (von den 

0 cm 30 O 00 +20 Hauptstromwandlern) 40mal durchschlaufen (siehe 

60 0 NI 40 Pkt. 3.3.3). Eingestellt wird am CEF 1: / = 66 A x 

am +120 0 01 +80 1/80 x 40ma1 durchgeschlaufte Leitungen = 33 A. 

*180 .. +20 Schalter 3 und 5 (Fig. 10, L) nach rechts stellen: AA 
10(.10= 350 A 1,(=15). 33.A 20 A (Grundwert) + 10 A (Schalter 5) + 

3 A (Schalter 3) = 33 A. 

Sprecher +Schuh 22 521 13 
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4.1.5 Demarrage etoile-triangle 
Si apres le demarrage, le CEF 1 se trouve en serie 
avec les enroulements du moteur, le courant nomi- 
nal 4 dolt etre multiplie par 0,58 1= 1:47. La valeur 
a *ler sur le CEF 1 est 1. (Al x 0,58. S'il existe des 
enroulements primaires (voir Pt. 3.3.3) Ia valeur a re- 
gler est: 
Je (Al x 0,58 x nombre de passages 

4.1.6 Reglage de 1. (Fig. 10. L au moyen de ('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 Ie n'est pas connu, le courant normal d'emploi 
peut etre regle de la facon suivante: faire tourner le 
moteur a pleine charge et reduire progressivement le 
reglage du courant sur le CEF 1 jusqu'a ce que la dio- 
de rouge d'indication de courant de surcharge cli- 
gnote. La valour ainsi reglee correspond a 91 % du 
courant d'emploi. eaugmenter de 10 % et le reglage 
correspondra a 100 % du courant normal d'emploi. 
Exemple: Clignotement pour un reglage de 95 A; 4 = 95 x 1,1 =104,5 A, reglage 104 A. 

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 4 must be 
multiplied by 0.58 (= 1:A. To be set on the CEF 1: 
4 (Al x 0.58, or in the case of motor supply cables 
looped through several times (see point 3.3.31: 
/. (A) x 0.58 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 4 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; 
4 = 95 x 1.1 = 104.5 A,setting = 104 A. 
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4.1.5 Stern-Dreieck-Anlauf 
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 /, mit dem Faktor 0,58 ( = 1: A multipliziert 
werden. Eingestellt wird /e (A) x 0,58 bzw. bei 
mehrmals durchgeschlauften Motorzuleitungen 
(siehe Pkt. 3.3.3): 
ie (A) x 0,58 x..mal durchgeschlaufte Motor- 
zuleitungen 

4.1.6 Einstellen von 10 (Fig. 10, L) mittels 
Uberstromanzeige (Fig. 10, G: Blinken) bei 
CEF 1-12, CEF 1-22 
Fehlt die Angabe des Nennbetriebsstroms /e, muss 
der normale Betriebsstrom eingestellt werden. Bei 
voller Motorbelastung wird die Stromeinstellung am 
CEF 1 so lange reduziert, bis die Uberstromanzeige 
blinkt. Der jetzt eingestellte Wert entspricht 91% 
des Betriebsstroms. Er wird nun um 10% erhoht, 
womit das CEF 1 auf 100% des normalen Betriebs- 
stroms eingestellt ist. 
Beispiel: Blinken bei Einstellung 95 A; 
4=95 x 1,1 = 104,5 A, Einstellung 104 A. 
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4.2 Reg lage du temps de declenchement 
-4.2.1 Le temps de declenchement tsxle pour 6 fois 
le courant nominal d'emploi du moteur le sera deter- 
mine a l'aide de la caracteristique temps/courant 
(caracteristique de declenchement, Fig. 12, a...f). Le 
temps de blocage admissible (a partir de l'etat froid) 
donne par le fabricant du moteur est a ramener au 
temps de declenchement t6z1 e selon l'exemple d'in- 
terpolation (Fig. 12, fl. Ce temps (arrondi au nombre 
pair inferieur) est a Ogler sur le CEF 1. 
Domaine de reglage (Fig. 10, K): 
2...30 s, en echelons de 2 s. 
Legends pour la Fig. 12: \ courants de declenchement limite 

selon CEI 292-1. 
a) Caracteristique temps/courant a partir de l'etat 
frold pour le reglage maximal de tsxfo= 30 s 
b) Caracteristique temps/courant a partir de l'etat 
froid pour le reglage standard de t -6xIe= 10 S 

c) Caracteristique temps/courant a partir de l'etat 
froid pour le reglage minimal de twe = 2 s 
d) Caracteristique temps/courant apres charge preli- 
minaire avec /e pour le reglage maximal resp. mini- 
mal de texts = 30 s resp. 2 s 
e) Caracteristique temps/courant apres charge pith- 
minaire avec /e pour le reglage standard de t6xle 
=10s 

16 22 521 

4.2 Trip time setting 
4.2.1 The trip time t .6xle with 6 times the rated ope-. 
rational current of the motor I. is determined from 
the time/current characteristic curves (trip characte 
ristic, Fig. 12, a...fl. The admissible locked rotor 
time (from the cold state) given by the motor manu- 
facturer is to be converted into the trip time ts./,, 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 s. 
Legend for Fig. 12: \ Ultimate trip currents in 

accordance with IEC 292-1 
a) Time/current characteristic curve from cold state 
with highest possible setting of the trip time 
tare = 30s 
b) Time/current characteristic curve from cold state 
with normal setting of the trip time t6./.= 10 s 
c) Time/current characteristic curve from cold state 
with smallest possible setting of the trip time 
rex/. = 2 s 
d) Time/current characteristic curve after loading 
with /e with highest resp. smallest possible setting 
of the trip time t6x4= 30 s or 2 s 
el Time/current characteristic curve after loading 
with I. with normal setting of the trip time 
te.r.= 10 s 
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4.2 Einstellen der Auslosezeit 
4.2.1 Die Auslosezeit tex/e beim 6-fachen Nennbe- 
triebsstrom des Motors /e wird aus den Zeit/ Strom - 
Kennlinien lAuslosecharakteristik, Fig. 12, a...f) er- 
mittelt. Die vom Motorhersteller angegebene zulas- 
sige Blockierzeit vom kalten Zustand aus) ist ge- 
mass dem Interpolationsbeispiel (Fig. 12, f) in die 
Auslosezeit r6,,i. umzuwandeln. Dieser Wert (abge- 
rundettuf die nachstkleinere gerade Zahl) ist am 
CEF 1 einzustellen. 
Einstellbereich (Fig. 10, K): 
2...30 s, in Stufen von 2 s 
Legende zu Fig. 12: 

kGrenzauslosestrOme nach 
(EC 292-1 

a) Zeit/Strom-Kennlinie vom kalten Zustand aus bei 
hochstmoglicher Einstellung der Auslosezeit 
twe = 30 s 
b) Zeit/Strorn-Kennlinie vom kalten Zustand aus bei 
der Normal-Einstellung der Auslosezeit tgx/ = 10 S 
c) Zeit/Strom-Kennlinie vom kalten Zustand aus bei 
kleinstmoglicher Einstellung der Auslosezeit 

dt6lx Zeit /Strom -Kennlinie nach Vorbelastung mit /e bei 
hi echstt-6bIze= bzw. kleinstmoglicher Einstellung der Auslo- 
sezeit 30 s bzw. 2 s 
e) Zeit/Strom-Kennlinie nach Vorbelastung mit le bei 
der Normal-Einstellung der Auslosezeit texts = 10 s 
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f) Exemple d'interpolation: courant de blocage = 
8,5 x 1.. temps de blocage admissible la partir de 
l'etat frOid) = 17 S 

A partir du point 17 s/8,5 x 1, on trace une parellele 
a la caracteristique temps/courant (a). L'intersection 
de cette droite avec la ligne 6xle donne le temps de 
25 s. Reglage sur le CEF 1 = 24 s. 

4,2.2 Exempla d'un reglage du temps de declenche- 
ment. Temps de declenchement (selon Pt. 4.2.1.0 
= 24 s. Deplacer les commutateurs 3 et 4 (Fig. 10, K) 
vers la droite: 16 s+ 8 s = 24 s. 

4.2.3 Reglage du temps de declencnement si le 
temps de blocage est inconnu. Avec les moteurs 
standards, dont on ignore le temps de blocage, it est 
en general normal de regler -6x. e = 10 s. 
Avec les moteurs speciaux (par ex. moteurs immer- 
Os a reaction thermique rapide), it est possible de 
proceder de la fapon suivante: 
- Essai de demarrage avec un reglage de 2 s 
- S'il y a declenchement, laisser le moteur se refroi- 

dir et ref aire l'essai avec un reglage de 4 s. 
- Et ainsi de suite jusqu'a ce qua le demarrage reus- 

sisse. 

4.3 Les fonctions Protection contre les defaillances 
de phase of les asymetries (Fig. 10, HI, Indication 
de courant de surcharge), (Fig. 10, G: clignotements 
de la diode iumineuse rouge si le courant depasse 
1,1 x /e) et Rearmement automatique9 (Option) 
sont reglees en usine. 

0 Interpolation example: Locked rotor current = 
8.5 x /a. Admissible locked rotor time (from cold 
state) . 17 s. 
Through the point of intersection 17 s/8.5 x /a, the 
nearest time/current characteristic curve (a) is mo- 
ved parallel to the intersection with the 6 x I. 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: 16 s + 8 s = 24 s. 

4.2.3 Trip time setting with unknown locked rotor 
time 
For standard motors a normal setting of tgx/, =10 s 
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 time 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 
protection» (Fig. 10, H), liovercurrent indication.. 
(Fig. 10, G: flashing red LED at 1.1 x Id and «auto- 
matic reset, (option) are set at the factory, 
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f) Interpolationsbeispiel: Blockierstrom = 8,5 x 18. 
Zulassige Blockierzeit (vom kalten Zustand aus) = 

Fig. 10 17 s. 
Dutch den Schnittpunkt 17 s/8,5 x f wird die 
nachstgelegene Zeit/Strom-Kennlinie (a) parallel ver- 
schoben. Auf dieser Parallelen ersieht man beim 
Schnittpunkt mit der 6 x 18-Linie die Zeit 25 s. 
Einstellung am CEF 1 -,:- 24 s. 

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

4.2.3 Einstellen der Auslosezeit bei unbekannter 
Blockierzeit 
Fur Standardmotoren kann man sich im allgemeinen 
mit einer Normaleinstellung re./ 

e 

= 10 s behelfen, 
wenn die genaue Blockierzeit nicht bekannt ist. 
Fur Spezialmotoren (z.B. thermisch fl:nke Unterwas- 
sermotoren) kann bei fehlender Angabe der Blockier- 
zeit auch wie folgt vorgegangen werden: 
- Anlaufversuch mit Einstellung 2 s 
- Wenn Auslosung erfolgt, Motor ablaihlen lassen 

und neuer Anlaufversuch mit 4 s 
- u.s.w., bis Anlauf gelingt. 

4.3 Die Funktionen uPhasenausfall- und Asymme- 
trieschutb, (Fig. 10, HI, Clberstromanzeigen 
(Fig. 10, G: blinkers der roten LED bei 1,1 x 181 und 
automatische Rackstellungi, (Option) Sind ab Werk 
fest eingestellt. 

E 
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5. Mise on service 

5.1 Appliquer la tension d'alimentation. Le relais de 
sortie s'enclenche et la diode lumineuse verte 
(Fig. 10, F) indique l'etat de service. 

5.2 Maintenir le bouton «Test 6 x /e» (Fig. 10, JI ap- 
puye jusqu'au declenchement du relais survenant 
sixes le temps regle fsx/. (Fig. 10, K). Simultane- 
ment la diode lumineuse rouge (Fig. 10, G) de la pro- 
tection contre les surcharges thermiques s'allume et 
la verte (Fig. 10,F) s'eteint. Apres un temps de re- 
froidissement d'environ 6 fois text° (par ex. spires 
60 s pour t6ide = 10 S). appuyer sur le bouton «Re- 
set» et le rearmement s'ensuit. 

5.3 Test de Is 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 declenche. La diode lumineuse rouge 
(Fig. 10, I) de la protedtion thermique par sonde PTC 
s'allume et simultanement la verte (Fig. 10, F) 
s'eteint.'Appuyer sur le bouton iiReset» (Fig. 10, E) 
et le rearmement s'ensuit. 

5.4 Pour un test detaille voir le Pt. 7. 

6. On peut maintenant mettre le moteur en service 

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 /8» (Fig. 10, J) de- 
pressed until a trip takes place after the set time 

(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 rex/. (i.e., af- 
ter 60 s with rex/. = 10 s), depress «Reset» push 
button (Fig. 10, El 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, DI for approx. 0.5 s. The output relay drops 
out, the red LED (Fig. 10, I) signals the response of 
the thermistor overtemperature protection and the 
green LED (Fig. 10, F) goes out. Depress «Reset» 
push button (Fig. 10, El and a reset takes place im- 
mediately. 

5.4 See point 7 for detailed functional tests. 

6. The motor can now be started 
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5. Inbetriebnahme 

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

5.2 Taste Test 6 x /0, (Fig. 10, JI gedruckt hatten, 
bis nach Ablauf der eingestellten Zeit te.r. 
(Fig. 10, K) die Auslosung erfolgt: das Ausgangsre- 
lais fat ab, die rote LED (Fig. 10, G) des thermi- 
schen Uberlastschutzes zes leuchtet auf, gleichzeitig er- 
lischt die grune LED (Fig. 10, F). Nach einer Abk0h1- 
zeit von ca. 6mal t (d.h., z.B, nach 60 s bei 
teje= 10 s) Resets -Taste (Fig. 10, E) driicken, wo- 
durch die ROckstellung erfolgt. 
5.3 Test der Funktion Thermistor-Clbertemperatur- 
schutz» bei CEP 1-12. CEF 1-22 
Thermistor-Eingange T1 and 1.2 (Fig. 10, D) ca. 
0,5 s kurzschliessen. Das Ausgangsrelais fdllt ab, 
die rote LED (Fig. 10,1) signalisiert das Auslosen des 
Thermistor- Ubertemperaturschutzes, gleichzeitig er- 
(ischt die grune LED (Fig. 10, FI. 
"Resets -Taste (Fig. 10, E) drucken, wodurch sofort 
die Ruckstellung erfolgt. 
5.4 Detaillierte Funktionstests siehe Pkt. 7. 

6. Der Motor kann jetzt gestartet werden 
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7. Test detaille du CEF 1 avec une source de courant 
monophasee 

7.1 Generalites (Schema de cablage voir Fig. 13) 
Le CEF 1 est sous tension d'alimentation 
(Fig. 10, A). Le contacteur K1 est declenche. Le 
commutateur Si est ouvert. La source de courant 
monophasee G1 est raccordee snit a 1(L1)-211-1), 6 
3(1_2)-4(12) ou a 511.3)-6113) selon la Fig. 13. 
La diode lumineuse verte (Fig. 10, F) est allumee. 

7.2 Test des fonctions 
a) Fermer le commutateur S1 et simuitanement en- 
clencher le chronometre PIT. Apres 1,5 s la protec- 
tion contre les defaillances de phase declenche: la 
diode rouge correspondante (Fig. 10, H) s'allume, le 
relais de sortie declenche et la diode verte 
(Fig. 10, F) s'eteint. 
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 courant depasse 110% du courant nomi- 
nal recite le). Ayres le temps regle t6xlel 
(Fig. 10, K), cette me me diode (Fig. 10, G) s'allume 
en permanence: la protection contre le surcharges 
thermiques a declenche. 
b) Remettre le chronometre P1T a zero. Ouvrir le 
commutateur S1 et simultanement enclencher le 
chronometre PIT. Les deux diodes lumineuses rou- 
ses (Fig. 10, H pour les defaillances de phase et 
Fig. 10, G pour la surcharge thermique) restent allu- 
mees. 

22 22 521 

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

7.1 General (block circuit diagram Fig. 13) 
The CEF 1 is connected to the supply voltage 
(Fig. 10, A). Contactor K1 is de:energized. Switch 
S1 is open. The single-phase current source G1 is 
connected in accordance with Fig. 13 across either 
1(L1)-2(71), 3(121-4(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 PIT. The single-phasing protection trips after 
1.5 s: 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 /81. After the time 
t6,,,,') 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 MT is reset to zero. Simultaneously 
open switch Si and start stop-watch PIT. Both red 
LEDs (single-phasing protection Fig. 10, H and ther- 
mal overload protection Fig. 10, G) are still on. 
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7. Funktionskontrolle des CEF 1 miCeinphasiger 
Stromquelle 

7.1 Allgemeines (Blockschaltplan Fig. 13) Am CEF 1 liegt die Speisespannung an (Fig. 10. A). 
Das Schutz K1 ist ausgeschaltet, Der Schalter S1 ist often. Die einphasige Stromquelle G1 ist gemass 
Fig. 13 entweder an 1(1.1)21T1), 31L21-4172) oder 
5(L3) -6(T3) am CEF 1 angeschlossen. Die grune LED 
(Fig. 10, F) des CEF 1 leuchtet. 

16 it. 7.2 Funktionstests 
Du/or/oder a) Schalter S1 schliessen und gleichzeitig Stoppuhr tar. P1T starten. Nach 1,5 Sekunden lost der Phasen- 

ausfallschutz aus: dessen rote LED (Fig. 10, H1 leuchtet, gleichzeitig fault das Ausgangsrelais ab und die gri.ine LED (Fig. 10, F) erlischt. 
Beim CEF 1112 oder CEF 1-22 blinkt die rote LEO 
(Fig. 10, G) des thermischen Oberlastschutzes 
(Uberstromanzeige, wenn der Motorstrom 110% 
des eingestellten Nennstroms /e uberschreitet). Nach Ablauf der am CEF 1 eingestellten Zeit ts,del) 
(Fig. 10, K) leuchtet die rote LED (Fig. 10, G) dau- ernd: der thermische Uberlastschutz hat ausgelast. 
b) Anschliessend an den Funktionstest 7.2.a) ist die 
Stoppuhr PIT auf Null zu ste)ien. Schalter S1 affnen und gleichzeitig Stoppuhr P1T starten. Beide rote 
LED (Phasenausfa)lschutz Fig, 10, H und thermi- scher Uberlastschutz Fig. 10, GI leuchten noch. 

1 
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Apres environ 5 secondes, appuyer sur le bouton 
«,Reseto (Fig. 10, E): la diode rouge (Fig. 10, H) de la 

protection contre les defaillances de phase s'eteint. 
La diode rouge (Fig. 10, G) de la protection contre 
les surcharges thermiques reste allumee. Apres un 
temps de refroidissement d'environ 6 fois taxi, (Par 
ex. 60 s pour taxre= 10 s) appuyer de nouveau sur le 

bouton «Resetn, le rearmement s'ensuit: la diode 
rouge (Fig. 10, G) de la protection contre les sur- 
charges thermiques s'eteint, le relais de sortie s'en- 
clenche et la diode verte (Fig. 10, F) s'allume. 

') Si la source de courant monophasee ne peut pas 
fournir un courant de 6 x Ie, un courant de 2 x 
reste suffisant. Dans ce cas le temps jusqu'a l'allu- 
nage de la diode lumineuse rouge (Fig. 10, G) est 
l'environ 4 fois le temps regle taxi«. 

24 22 521 

Depress «Reset» push button (Fig. 10, E) after ap- 
prox. 5 s: the red LED (Fig. 10, H) of the single-pha- 
sing protection goes out immediately, the red LED 
(Fig. 10, H) of the thermal overload protection is still 
on. After a cooling time of approx. 6 times twe 
(i.e., after 60 s with te,,,e = 10 s), depress the «Re- 
set» push button (Fig.,10, El again and a reset will 
take place: the red LED (Fig. 10, G) of the thermal 
overload protection goes out, the output relay pulls 
in and the green LED (Fig. 10, F) comes on. 

') If the single-phase current source GI is not able to 
supply six times the rated current 6 x /e, double the 
rated current will be sufficient (2 x The time until 
the red LED (Fig. 10, G) comes on will then, howev- 
er, be equal to approx. four times the time setting 
texii, on the CEF 1, that is, 4 times 
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Nach ca. 5 Sekunden die ,/fiesetii-Taste (Fig. 10, E) 

drucken: die rote LED (Fig. 10, HI des Phasenausfall- 
schutzes erlischt sofort, die rote LED (Fig. 10, 0) 
des thermischen Uberlastschutzes leuchtet weiter. 
Nach einer Abk6hIzeit von ca. 6mal 1304 (d.h., z.B. 
nach 60 s bei t6010 = 10 s) die i(Resetp-Taste 
(Fig. 10, El nochmals drUcken, wodurch die Ruck- 
stellung erfo(gt: die rote LED (Fig. 10, G) des thermi- 
schen Uberlastschutzes erlischt, das Ausgangsre(ais 
zieht an and die grune LED (Fig. 10, F) leuchtet. 

') Wenn die einphasige Stromquelle 01 den sechsfa- 
chen Nennstrom 6 x /e nicht liefern kann, genugt 
hiefUr der doppe(te Nennstrom 2 x 1e. Die Zeit bis 
zum Aufleuchten der roten LED (Fig. 10, 0) betragt 
dann jedoch ca. das Vierfache der am CEF 1 einge- 
stellten Zeit rex/8, also ca. 4mal ts0te. 

22 521 25 

e' 
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I spree. 
schu 

Schweiz/Suisse/Switzerland 

Sprecher +Schuh AG 
Buchserstrasse 7 
CH-5001 Aarau 

ITelefon: (064) 27 21 21 
Telex: 981 222 ssach 
Telefax: (064) 27 29 00 

routes modifications echniques r eservees 
ITechnical changes mimed 
Technische Anderunien vorbehalten 
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TELEMETRY FOLDER CONTENTS KOORINGAL DRIVE PUMP STATION 

DRAWING TITLE DWR No. DATE REV. 

FOLDER CONTENTS KOOR01.WK4 16/07/96 - 

SPRECHER + SCHUH INSTRUCTIONS . 
22 521 1993 No3 

TERCEL LIGHTNING PROTECTION SINGLE PHASE SURGE DIVERTER IP7OSD-1 - 

CROMPTON INSTRUMENTS PHASE BALANCE RELAY IW250PS 4/93 No3._ 

MULTITEK POWER and CURRENT TRANSDUCER CERTIFICATE - - 

POLYSONICS MST ULTRASONICS FLOWMETER OPERATORS MAN. - 11/1/90 - 

VEGA PRESSURE TRANMITTER TECHNICAL INFO & OPERATING INSTR. 2.16 751 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 0 

KOORINGAL WATER PUMPING STATION PLAN OF WELLS 486/7/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 23/03/95 - 

TEST SHEETS - INSTRUMENT CHECK SHEET F6000TS3 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 F6000TS5 23/03/95 - 

TEST SHEET -.RTU SUPPLY FORM 4 D01015 15/03/95 - 

SWITCHBOARD CUBICLE CONSTRUCTION & GENERAL ARRANGEMENT E94-BM6000/A0 26/9/95 E 

SWITCHBOARD ELECTRICAL SCHEMATIC & THREE LINE DIAGRAM E94-BM6000/A1 25/9/95 E 

SWITCHBOARD ELECTRICAL SCHEMATIC & THREE LINE DIAGRAM E94-BM6000/A2 25/9/95 E 

SWITCHBOARD ELECTRICAL SCHEMATIC & THREE LINE DIAGRAM E94-BM6000/A3 25/9/95 E 

SWITCHBOARD ELECTRICAL SCHEMATIC & THREE LINE DIAGRAM E94-BM6000/A4 25/9/95 E 

SWITCHBOARD EQUIPMENT & LABEL SCHEDULE E94-BM6000/A5 25/9/95 D 

SWITCHBOARD CUBICLE CONSTRUCTION & GENERAL ARRANGEMENT E94-BM6000/A6 15/5/95 C 

SWITCHBOARD CUBICLE CONSTRUCTION & GENERAL ARRANGEMENT E94-BM6000/A7 26/9/95 E 

KOOR01.WK4 16/07/96 - 

File:- KOOR01.WK4 Date:- 07/16/96 
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SINGLE PHASE SURGE DIVERTER 

ISOPULSE IP7OSD-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 personnel to 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 ai.sorbing 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. To monitor the 

integrity of the MOV, MOV voltage is 

sensed and fed to alarm circuitry which 

operates an on board LED for each MOV. 

LI PTY LTD 
LIGHTNING 

PROTECTION 

Tercel 

The IP7OSD-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 

Model No: 
Lines protected: 
Operating volts: 
Max operating volts: 
Protection modes: 
Surge withstand: 

Surge rating: 
Alarms: 

Mounting: 
'Dimensions: 
Connection: 
Wiring: 
Location: 

ISOPULSE IP7OSD-1 

1 phase/neutral 
240V AC 
275V AC 
Transverse mode 
ANSI C62.41 cat, A, B, C 

AS1768-1991 cat. A, B, C 

70KA for 8/20us pulse 
Active MOV 
alarmed with local 
display LED. 
Two slotted 6mm holes. 
110mm x 100mm x 45mm 

Flying leads 
4mm2 leads, 0.4m long 
Suitable for MEN or non 

MEN systems. 

Tercel Pty Ltd 
ACN 008 595 300 

Melbourne Sydney 
(03) 419 4477 (02) 630 2278 

Canberra 
(06) 251 5100 

Perth 
(09) 375 2407 
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11250PS . EDITION 3 APRIL 1993 

INSTALLATION INSTRUCTIONS 

USE BALANCE RELAY 

INTRODUCTION 

11 
e phase balance relay module provides 
ontinuous surveillance of a 3-phase, 3 

or 4 wire system and protects against: 
ii. Phase loss. 
. Phase reversal 
. Phase unbalance 

4. System under voltage 

Ilh 

e module de-energises a relay should 
ny of the above faults occur. 
An adjustable time delay is fitted to 
IIliminate spurious operation on short 
erm supply fluctuations. 

A red LED indicates that the supply is 
ithin limits. 

connection Diagram 

Relay 

Contact Set 1 Contact Set 2 

14 11 12 
PROTECTOR 

24 211 
22 

141 
5 

Seconds 
0/ N10 

LAY 

L2 
DEL3 

22 21 24 

%Unbal 
5/ N15 

SET 

iCrOMptalf I 

L1 

Input 

lote: Neutral connection not required. 

timensions 
measurements in mm 
rODEL 252 

HAWKER 

Crompton 
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 systemagainst, 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 phase failure when running at 
low load. 

release clip 

55 

35 
(M4) 

adaptor for panel mounting 252 case only. 
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LTD..; Telephone Mo. (0787) 223228 Fax No.(0787)',224530. 

iterklay, Earls Caine Industrial Park, Earls Caine, Colchester, Essex., C06 211S 

ADVICE NOTE 

r I : . 

MTL Instruments PTY Ltd. 

1 Unif6 
II13-17 Sorbonne Crescent 
Perth 6155 

TWestern.Australia 

Invoice No. 

Tax Point:09/01/95 

Method of Despatch:Federal Express 
Weiahts:Grost:25Kg Nett:24Kg 

Measurements:1 Carton 

Part Number 
espatched - Description 

1 

Delivery Address: 
AS INVOICED 

Order No. 7200 
Customer No,MU1206 

18ea M100WA2 
ph 3w Sal Watt Transducer 
I/P 415V L/L 5A Aw:.230VAC 
0 /F' 4/20mA = 3600 cal watts 

M100AL1 
Live Zero Current Trantducer 
I/P 0/5A AC Aux.230VAC 
0/P 4/20mA 

CERTIFICATE OF CONFORMITY' 

This is to certify that supplies detailed hereon have been 

inspected and tested to conform in all respeCts with the 

relevant specifications and/or other technical 
reduireitents in 

the contract. All test equipment is traceable to UK National 

standards. 

SFECIFACTION: As Specified Type numbers 

MULTITEK LTD, VAT Registration No.: 529 3312 52 
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powsonics 

MASTER 
SRIEs 

MODEL MST 
DEDICATED ULTRASONIC FLOWMETER 

1990 BY POLYSONICS 

OPERATORS MANUAL 

- 
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, 
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...Tv GPM sc000 
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POLYSOnICS' 
WORLD'S LEADER IN NON-CONTACT FLOWMETF_FiS 

10335 Landsbury, Suite 300 Houston, Texas 77099 

Phone: 713-530-0885 Toll-Free: 1-800-231-7975 FAX: 713-498-7721 

PROCON 

PRO 

INSTRUMENT 
TECHNOLOGY PTY. LTD. 

365 Montague Rood 

West End. Q. 4101 

Facsimile (07) 8461588 

Phone (07) 846 3511 
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-; 
-4* b- ......... 

-.4.1/4team- 
-4 

49.44 itcb.Ch Sakti 4):4:t1 .45542h - S.q..1 ::C:*1`. 
110 SP. 110,1r 0..404 4). 11". 110. -6 )1 v .0. 

WARRANTY 

Polysonics' products are warranted to be free from defects in material and workmanship at 

1 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 

i2 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 

7:4 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 
z 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. 

'vg 

e Polysonics shall not be liable for labor charges or other losses or damages of any kind or 

description, including but not liniited 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. 

POLYSOflICS® 

.- 

-1"). 

%IC 0..4) 0404..4f ai'XI 

. 3 
- 

;1 
Materials and/or products furnished to Polysonics by other suppliers shall carry no warranty 

except such suppliers' warranties as to materials and workmanship Polysonics disclaims all 

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

EXCEPT AS OTHERWISE AGREED TO IN WRITING BY POLYSONICS, THE 
WARRANTIES GIVEN ABOVE ARE IN LIEU OF ALL OTHER WARRANTIES, 

1 EXPRESSED OR IMPLIED, AND POLYSONICS HEREBY DISCLAIMS ALL OTHER 

1, WARRANTIES, INCLUDING THOSE OF MERCHANTABILITY AND FITNESS FOR 

PURPOSE. 

7.% 

WORLD'S LEADER IN NON-CONTACT FLOW4ETEFIS 

10335 Landsbury, Suite 300 Houston, Texas 77099 

Phone: 713-530-0885 Toll-Free: 1-800-231-7975 FAX: 713-498-7721 

111..11 ir al* rm.-1A RV 

-.4: 
.1. .). . 

.... ...... , . %. -:` etr. '6. - . 
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CHAPTER 1 

EQUIPMENT DESCRIPTION 
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Figure 1-1 

Model MST Flowmeter 

BRIEF DESCRIPTION 
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 

Visual over-range indication when fluid velocity 

has exceeded the full scale setting. 
Five-position velocity range switch with 
calibration test position to-.ensure 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 external 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 

1-1 
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CHAPTER 1 - EQUIPMENT DESCRIPTION 

Flow Range 

Pipe Inside Diameter 
Range 

Output 

External Adjustments 

Linearity 

Repeatability 

Accuracy 

Transmitter Temperature 
Range 

Transducer 

Transducer Temperature 
Range 

Signal Strength Indicator 

Power Requirements 

Housing 

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

4-20 mA DC into 750 ohms 

Range, sensitivity, damping and mA output 

+/- 0.5% full scale 

+/- 0.1% full scale 

+/- 2% full scale 

-10°F to + 160 °F 
(-23°C to +71 °C) 

Dual head type designed to meet BASEFA requirements with standard 20 foot 

armored cable. Custom length cables are available as an option. Dual head 

underwater/underground type is available as an option. 

-30°F to +300°F 
(-34°C to +149°C) 

Analog signal strength meter and LED signal condition indicator. 

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

NEMA 4X non-metallic housing 

Figure 1-2 
Model MST Technical Specifications 

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. 

LIST OF SUPPLIED ITEMS 
Figure 1-3 is a list or standard and optional items 
supplied with the Model MST flowmeter. 

DESCRIPTION OF FRONT PANEL 
INDICATORS 
The front panel indicators described below are labeled 
in Figure 1-4. 

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. 

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

Operate Light, A green light that is lit when the 

Doppler signal strength is sufficient to measure fluid 

flow. 

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

flashing ALERT light with a continuously lit OPER- 

ATE light indicates the presence of spurious high 

11/1/90 
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CHAPTER 1 - EQUIPMENT DESCRIPTION 

STANDARD ITEMS 

QUANTITY DESCRIPTION ' POLYSONICS 
P/N 

1 Flowmeter 20772-0005 

1 Operator's Manual 20807-000-1 

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 
assembly and 115 VAC line voltage) 

10261-0003 

1 Fuse 20 x 5 mm, 0.2 A/250 V Fast-blo (flowmeter without heater 
assembly and 240 VAC line voltage) 

10261-0001 

1 Fuse 20 x 5 mm, 0.4 A/250 V Fast-blo (flowmeter with heater 
assembly and 115 VAC line vlotage) 

10261-0002 

1 Fuse 20 x 5 mm, 0.6 A/250 V Fast-blo (flowmeter with heater 
assembly and 240 VAC line voltage) 

10261-0004 

1 Proportional Sampler Board 20020-0032 

1 Dual Alarm Board (For Hi/Lo Alarms) 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 

DESCRIPTION OF FRONT PANEL CONTROLS 
The front panel controls described below are labeled in 

Figure 1-4. 

Velocity Range Switch, A switch used to set the 

full-scale vahie 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. 

1-3 
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CHAPTER 1 - EQUIPMENT DESCRIPTION 

VELOCITY RANGE 
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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 th.at suppresses short- 
term fluctuations in the fluid velocity reading and 
adjusts response-iime 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 

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, respectively, 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. 
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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, 
required. 
Turn the totalizer on, if required. 

2. Turn 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. Initialize the flowmeter by presgfig the [F] key 

followed by the [.] key followed by the [CLEAR] key. 

if The display will momentarily flash signaling that the 

flowmeter has been initialized. 

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. Turn 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' hould 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 with a different inside diameter. 

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 I.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 measprements will be 

enhanced if an actual measured pipe inside diameter is 

used. 

9. For english flowmeters, IS FLOW RATE UNIT IN 

GPM? will appear on the display. For metric flowme- 

ters, IS FLOW RATE UNIT IN IJSEC? 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 
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 CHAPTER 2 - PROGRAMMING 

UNITS DESCRIPTION 

GPM Gallons per minute 
GPH Gallons per hour 
GPD Gallons per day 
MGD. Million gallons per day 
IGPM Imperial gallons per minute 

CFS Cubic feet per second 
CFM Cubic feet per minute 
CFH Cubic feet per hour 
CFD Cubic feet per day 

LBM Liquor barrels per minute 
LBH Liquor barrels per hour 
LBD Liquor barrels per day 

OBS Oil barrels per second 
OBM .0i1 barrels per minute 
OBH Oil barrels per hour 
0I3D Oil barrels per day 

Figure 2-1 
Flow Rate Units For US Flowmeters 

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 ...v.elocity 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. 

2-2 

UNITS DESCRIPTION 

L/SEC Liters per second 
L/MIN Liters per minute 
L/HR Liters per hour 

IGPS Imperial gallons per second 
IGPM Imperial gallons per minute 
IGPH Imperial gallons per hour 

M3/SEC Cubic meters per second 
M3/MIN Cubic meters per minute 
M3/HR Cubic meters per hour 
M3/DAY Cubic meters per day. 

KG/SEC Kilograms per second 
KG/MIN Kilograms per minute 
KG/HOUR Kilograms per hour 
KG/DAY Kilograms per day 

OBS Oil barrels per second 
OBM Oil barrels per minute 
OBH Oil barrels per hour 
OBD Oil barrels per day 

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 units 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.3 /sec. = 1 yd.3/9 ft.3 x ft.3/iec. 

= 1/9 x ft.3/sec. 
= .111 ft.3/sec.; or, 
= 11.1% ft.3/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 
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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 tnA 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. 

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. 

CHAPTER 2 - PROGRAMMING 

5. Turn 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 keyed 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 ftill 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. Turn 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 VDC.interfaces 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. 

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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UNITS DESCRIPTION 

GAL 
IGAL 
FT3 
LTR 
M3 
LBL 
OBL 
ACFT 
KG 

' Gallons 
Imperial gallons 
Cubic feet 

. 

Liters 
Cubic Meters 
Liquor Barrels 
Oil Barrels 
Acre Feet 
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, H: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 [NO] 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. 

5. Xl? will appear on right side of the bottom line of 
the display. 

6. If this is th-e"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. 

8. To select the displayed totalizer multiplier and place 
the tlowmeter,in the auto up-ranging mode, press the 
[YES] key. 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 through-all 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 
X10000 multiplier will remain displayed indicating that 
the totalizer overflowed and reset. 

9. The II: 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 off. 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. 

SET 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. 
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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 clockwise 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, turn the 
DAMPING control clockwise until the fluid velocity 
reading becomes stable. 

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 
[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. 

CHANGE TOTALIZER UNITS 
1. The totalizer units can be changed 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 H: 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 pressing 
the [F] key immediately followed by the [TOTALIZER 
MULTIPLIER] key. 
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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. 

1 

1 

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. 

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 Clashing II: at the beginning (Attie 
bottom line to signal that the totalizer is in the hold 
mode. 

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 engli'sh 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. Turn 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. 
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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 

CHAPTER 3 - OPERATION 

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 

FUSE 

o 

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 contact fingers. 
If the board is to be moved to another location, 
place it in an anti-static bag. In the absence of 

FUSE RATINGS (AMPS) 

NOMINAL 
LINE 

VOLTAGE 

WITHOUT 
OPTIONAL 
HEATER 

WITH 
OPTIONAL 

HEATER 

120 VAC 

220VAC 

0.5A 

0.2A 

0.6A 

.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 pencil can 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. Turn 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. 
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6. Insert a new 20 x 5 mm, 250 V Fast-blo fuse with 
the appropriate ampere ratine 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 turn 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 screws. 

10. Turn 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 transthicers 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- 

mine changes can be made. If more than one minute 
passes between keystrokes, the tlowmeter 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 screws. 

PASSWORD OVERRIDE 
1. 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. Turn 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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CHAPTER 4 - MAINTENANCE 

F.77: 
(13. crib 2_, 

EJ 

IL1111111r 
SIX POSITION DIP SWITCH (SW1) 

I- I 

SWITCH 5 

Figure 4 -4 4-4 
DC Board 

6. 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. 

7. Move switch five of the six position dip switch 
(SW 1) 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 electri- 
cal power to the flowmeter. 

9. Initialize 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 

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 

? will 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. Turn off the electrical power to the flowmeter. 

14. Remove the 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 corner of the DC 
board to the OFF position (Figure 4-4). 

16. Replace 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 tighten 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. Turn 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 position dip 
switch (SW1) on the DC board. 
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CHAPTER 5 

INSTALLATION 

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 

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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IHAPTER 5 - INSTALLATION 

Figure 5-3 
Iplication of Ultrasonic Coupling Compound 

If the flowmeter housing is to be mounted to a 

I 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. 

1 

lkipipe, place the two clamps around the pipe, insert 
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 

Itps. Position the height of the flowmeter housing on 
ipe and tighten the nuts on the clamps. 

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 accordance with applicable codes and 
standards. 

CAUTION 

Make sure power cables are not routed through the 
same conduit as the aimiliary 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. 

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

0 

5-2 

Figure 5-4 
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 
SPI.P.CTION 

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. 

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 LI 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, Maintenance. 

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 LI 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. 
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Figure 5-6 
Line Voltage Selection and Wiring 

tRANSDUCER AND AUXILIARY OUTPUT CABLE 

1 The transducer cable is connected to the terminals 
beled TRANSDUCER on the far right side of the 

flowmeter housing (Fig 5-6). Connect the gray wire to 
re 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 
1Ehite wires and the T and R terminals are 
terchangeable allowing either white wire to be 
nnected to either terminals. 

I 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 
t' mediately 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 

5-4 

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 BOUra3 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 
isolated device. 

4. The auxiliary input cable for the positive zero 

interface used to inhibit flow rate reading 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. 

c. 

Centenary Highway Westlake SPS SP019 Integrated Departmental Telemetry OM Manual

Q-Pulse Id TMS737 Active 29/01/2014 Page 56 of 172



r. 

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 1-4) 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. 

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 
Piece. 

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 Se-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). 
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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. 

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. A strong 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 nitrogen 
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 6-1 
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CHAPTER 6 - TROUBLESHOOTING 

TROUBLESHOOTING CHART 

PROBLEM , CAUSE SOLUTION 

Weak or erratic ultrasonic signal. 

- 

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

5. 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. 

5. 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 to the transducers, 
and remount the transducers. 

The flow rate reading increases 
when a control valve is partially 
closed to reduce the fluid flow. 

. 

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

-.- 
_ 

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. A new 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 
them. . 
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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. 

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

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. 
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CHAPTER 8 
OPTIONS 
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Figure 8-1 
Dual Alarm Board 

DUAL ALARM OPTION 

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. 
1. 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 

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 reset if 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 position 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 ID2 x 2.45 
Flow Rate 

= 8 x 7.9812 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. /min. 
= .78 or 78% 

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

= 250 gal./min. / 1,248 gal./min. 
= .2 or 20% 

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 aligh alarm, and the right alarm is set to 
20% of the full scale flow rate as a low alarm. 

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

8-2 

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 1 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. Turn on the electrical power to the flowmeter. 
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Figure 8-3 
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 (Figure 8-5). This configuration is set at the 
factory. 

When 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 programmed 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 the 
Counter board (Figure 8-4). 

2. To replace the fuse, turn off the power to tht 
flowmeter. 

3. Unscrew the six front cover screws (Figure 1- l 

using a straight slotted screwdriver and swing tht 
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. Remove the Counter board from the fifth 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. 

7. Remove the burned out fuse from the fuse holder on 

the Counter board using a small straight slotted screw- 

driver (Figure 8-6). 
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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 printed 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. Turn on the electrical power to the flowmeter. 

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

8-4 

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 +15 V pulsed output. 
The same terminals are used for types of output. 

5. 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. 
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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 1 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 Chaptei 
4, Maintenance. 

CHAPTER 8 - OPTIONS 

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 from 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 panel closed and replace 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 (SW 1) on the DC board. 
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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. Turn 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). 

5. 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 

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 
housing. 

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. Turn on the electrical power to the flowmeter. 
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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. 

CHAPTER 8 - OPTIONS 

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

INSTALLATION 
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. 

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. 
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APPENDIX A 
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 frequencies as a result of fluid motion. 

English Flowmeter 
A flowmeter that measures fluid flow using measurement units, i.e., feet, inches, gallons, etc., that are standard in 
the United States of America. 

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 
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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. 

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. A strong 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 nitrogen 
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. 
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LED 
Light emitting diode. 

Linearity 
The ability of the flowmeter to establish a relationship between actual flow and its output, often called the 

characteristic curve of the flowmeter, to approximate a straight line relationship. 

Metric Flowmeter 
A flowmeter that measures fluid flow using measurement units, i.e., meters, millimeters, liters, etc., that are standard 

in the metric system. 

NEMA-4X 
An industry standard for instrument enclosures that are water tight and corrosion resistant with no 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 
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 functions of the 

flowmeter. 

Positive Zero 
The option added to Polysonics flowmeters which inhibits backflow indication or volume accumulation under no-flow 

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 a measurement each time a set condition is repeated. 

Slurry 
A mixture of a fluid with any insoluble material such as clay, cement, coal, etc. usually described in terms of percent 

solids content. 

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

totalizer is turned on until it is placed on hold or is turned off. 
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APPENDIX B 

FLOW CONVERSION DATA 

FULL SCALE FLOW RATE 

The flowmeter's 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 following equations are used to calculate the full scale flow rate. 

with units of gallons per minute or liters per minute: 

Full Scale Flow Rate For US = VR x ID 2 
x 2.45 x CF x FRF 

Flowmeters 

Full Scale Flow Rate For = VR x ID2 x .04712 x FRF 

Metric Flowmeters 

Where: CF = Conversion factor to convert gallons per minute for US flowmeters; or, liters per minute 

for metric flowmeters, to the flow rate units currently set on the flowmeter 

FRF = Flow rate factor (use a value of 1 if the flowmeter does not currently have a flow rate factor) 

ID = Pipe inside diameter 
VR = VELOCITY RANGE switch setting (2, 4, 8, 16, or 32 ft./sec.) 

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

FLUID VELOCITY FLUID FLOW RATE TEMPERATURE 

FPS = GPM/(ID2 x 2.45) GPM = FPS x ID 2 x 2.45 °F = (°C x 1.8) + 32 

MPS = LPM/(ID2 x .04712) LPM = MPS x ID2 x .04712 °C =(°F - 32)/1.8 

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 

TO CONVERT INTO MULTIPLY BY 

Cubic Meters 
, 

U.S. Gallons 

. 
264.2 

Feet Meters 
0.3048 

U.S. Gallons Imperial Gallons 
0.83267 

Inches Millimeters 
25.4 

Meters Feet 
3.281 

Millimeters Inches 
0.03937 

Liters. U.S. Gallons 
0.2642 

U.S. Gallons Cubic Meters 
0.3785 
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APPENDIX B - FLOW CONVERSION DATA 

VELOCITY CONVERSION TABLE FPS to GPM 

NOMINAL 
PIPE SIZE 
(SCH 40) 

VELOCITY 

0.5 
FPS 

1.0 
FPS 

2.0 
FPS 

3.0 
FPS 

4.0 
FPS 

5.0 
FPS 

6.0 
FPS 

8.0 
FPS 

10 

FPS 
15 

FPS 

1" 1.3 
- 

2.7 5.4 8 11 13 16 22 27 40 

1.5" 3.2 6.5 13 19 25 32 38 51 64 95 

2" .5.2 10.5 21 31 42 52 63 84 105 157 

2.5" 7.5 15 30 45 60 75 90 119 149 224 

3" _ 11.5 23 69 92 115 138 184 231 346 

4" 20 40 80 119 159 199 238 318 397 596 

5" 31 62 125 187 250 312 374 499 624 936 

6" 45 90 180 270 360 451 541 721 901 1352 

8" 78 156 312 468 624 780 936 1248 1561 2341 

10" 123 246 492 738 984 1230 1476 1968 2460 3690 

12" 175 349 698 1047 1397 174.6 2095 2793 3492 5237 

14" 211 422 844 1266 1688 2110 2532 3376 4220 6330 

16" 276 551 1103 1654 2205 2756 3308 4410 5513 8269 

18" 349 698 13% 2093 2791 3489 4187 5582 6978 10466 

20" 434 867 1734 2602 3469 4336 5203 6938 8672 13008 

24" 627 1254 2508 3763 5017 6271 7525 10034 12542 18814 

30" 1048 2096 4192 6288 8385 10481 12577 16769 20961 31442 

36" 1522 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 82047 

54" 3441 6882 13764 20646 27528 34410 41292 55056 68821 AP040 

60" 4192 8385 16769 25154 33538 41923 50307 67076 83845 illia 

CONVERSION FORMULA 
GPM = FPS x ID2 x 2.45 

Where: FPS = Feet per second 
GPM= Gallons per minute 
ID = Pipe inside diameter 
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APPENDIX C 
PIPE SCHEDULES 

NOTE 

The following tables are provided to assist in programming the flowmeter. The inside diameters shown in the 

tables were calculated based upon the outside diameter and minimum wall thickness specified in applicable 

standards. The actual pipe inside diameter may vary from the dimension in the tables by as much as much as 

25% of the pipe minimum wall thickness. The accuracy of the flow rate measurements will be enhanced if an actual 

measured pipe inside diameter is used. 
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APPENDIX C - PIPE SCHEDULES 
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MODEL MST 

DEDICATED ULTRASONIC FLOWMETER 

ADDENDUM TO OPERATORS MANUAL 

FEBRUARY 1992 

DUAL ALARM OPTION PAGE 8-1 

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 

24 VDC or 24 VAC to the terminal strip on this printed circuit card. 

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

REMOTE 'I`OTALWAR PAGE 8-3 

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 

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 3 - OPERATION PAGE 3-2 

Under the CALIBRATION TEST section, cross out paragraph 3, and 

replace it with the following: 

3. 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. 
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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. 

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

4. Unicrew the printed circuit board hold down 
clamp thumbscrew and remove the printed 
circuit board had down damp (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 risk of electrical 
shock do not connect voltages greater than 24 
VDC or 24 VAC to the terminal strip on this 
;minted circtdt card. 

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

& To connect the external fluid sampling device 
as a normally dosed 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 

wire to the C (middle) terminal. 

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

9. Turn on the electrical power to the 
flowmeter. 

CAUTION 
Avoid touching any components in the 
Bowroster to prevent electrical shock. Use 
insulated tools to perform say noes cry 
edjastments to the time control. 

10. Verify 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. 

13. 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. 

Centenary Highway Westlake SPS SP019 Integrated Departmental Telemetry OM Manual

Q-Pulse Id TMS737 Active 29/01/2014 Page 79 of 172



Figure 8-1 
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 output signal is used 

to activate an external fluid sampling device. The 

duration of the output signal can be set from 1 to 90 

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. 

Jumper K, A four position movable jumper that creates 

a 4 to 1 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. 

1111J90 

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 

1 
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1 

1 

1 

1 

1 

FULL SCALE FLOW RATE 
SAMPLE TIME INTERVAL TEN 

(IN SECONDS) TURN 
RATE 

JUMPER K POSITION CONTROL 
DIAL POT 

1. Z 3 4 SETTING 

384 96 24 6 0 

448 112 28 7 0.33 

512 128 32 8 0.67 

576 144 36 .9 1.00 

640 160 40 10 133 

704 176 44 11 1.67 

768 192 48 12 2.00 

832 208 52 13 233 

896 224 56 14 2.67 

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 4.33 

1280 320 80 20 4.67 

1344 336 84 21 5.00 

1408 352 88 22 533 

1472 368 92 23 5.67 

1536 - 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 7.33 

1856 464 116 29 7.67 

1920 480 120 30 8.00 

1984 496 124 31 833 

2048 512 128 32 &67 

Figure 8-2 
Ten Turn Mlle Control And Juniper 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. 

NOTE 
The full scale now rate sample time interval must be 

recalculated and reset If the VELOCITY RANGE 

switch or the Sow rate factor is changed. 

4. Look up the full scale flow rate sample time interval 

calculated in step 3 in Figure 8-3 to determine the set 

points for JUMPER K and the TEN TURN RATE 

control. Move JUMPER K to its set point and tun the 

TEN TURN RATE control dial pot to its set point 

(Figure 8-2). 

5. Turn the TIME control to the output signal duration 

set point required for the external fluid sampling de- 

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 Installation section below. 

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 sample is desired after every 10,000 gallons 

of fluid flow. 

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

scribed in Appendix B, Flow Conversion Data: 

Full Scale 
Flow Rate 

VR x ED2 x 2.45 

= 8 x 7.9812 x 2.45 
1,248ga1. /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. 

Look up the set points for JUMPER K and the TEN 

TURN RATE control dial pot in Figure 8-3 for the full 

scale flow rate sample time interval of 8 seconds: 

JUMPER K = Position 4 

TEN TURN = 0.67 
RATE control 
dial pot setting 

11/1/90 
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bar KG 
measurement 
113 

Ch/Schwarzwald 
/ 50 - 0 
0 201 Technical data subject to alterations 

2.16 751 / April '94 
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1 

1 Pressure transmitter 
I 137 M, 137 M Dr 42, 

137 M Dr 52, 139 M 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

TIB Technical Information Operating Instructions 

Pressure 
transmitter 

for continuous level 
measurement of liquids 

in conjunction with signal 
conditioning instruments 
VEGAMET 

Or 

- with current output 
4 ... 20 mA 

VEGA Grleshaber KG 

Electronic level measurement 
Am Hohenstein 113 

Postfach 11 42 
D-77757 Schiltach/Schwarzwalc 
Phone 0 78 36 / 50 - 0 

Fax 0 78 36 /50 201 
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1 Introduction 

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) 
- fixed special cable with breather capillary 
- straining clamp (type 137 M, 137 M Dr 52) 

Or 

connection housing with mounting boss 1V2" 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 

E25 B 

- power supply 

A measuring system in conjunction with signal 

conditioning instrument consists of: 

pressure transmitter with oscillator type E27 or E27 

- signal conditioning instrument 
- VEGAMET 

Or 

VEGATOR 
Or 

VEGALOG 571 (with suitable input module) 
external connection housing with breather facility (if 

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 

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. 

0 

3 
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VESA2 Technical Information 

2 Technical Information 

2.1 Technical data 

Power supply from connected VEGA signal conditioning instrument 

(oscillator type E27 or E27 
or external current source 12 ... 36 V DC 

(oscillator type E24, E25 or E25 B) 

Overload range overrange capability 25 times measuring range 

max. 25 bar / 355 psi 

Protection class III 

Connection housing (137 M Dr 42) 

Protection 
Material 

Mounting boss (137 M Dr 42) 

Material 

Strianing clamp (137 M, 137 M Dr 52) 

Material 

Connection tube 
Material 

IP 54 

Al hard anodized 

1.4305. (StSt) 

galvanized steel (DD-laquering) 

' 1.4305 (StSt) 

Special cable 3-wire with breather capillary and screen 

Material of the cable over PE 

Pressure transmitter 
Protection 
Material 

Diaphragm 
Material 

IP 68 
1.4571 (SISt), (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 IP 65 

Material plastic (PBTP) 

Dimensions 
B = 160 mm, T = 77 mm, H = 120 mm 

Error limits 
Characteristic accuracy ace. to 

tolerance band method, incl. 

hysteresis and repeatability, 
(% the output span) < 0,35 % 

Long-term stability of the 

zero signal (% span) < 0,5 % / 6 months 

Mean temperature coefficient 
of the zero signal (% span); 
reference temperature at 25° C < 0,15 % / 10 K 

4 
Type 137 M / 139 M 

Centenary Highway Westlake SPS SP019 Integrated Departmental Telemetry OM Manual

Q-Pulse Id TMS737 Active 29/01/2014 Page 86 of 172



2 Technical Information 

2.1 Technical data (continued) 

Measuring range 
Measuring range in bar min. span in bar 

0 ... 0,4 0,1 

... 1,0 0,25 

0 ... 2,5 0,625 

0 ... 5,0 1,25' 

... 10,0 2,5 

0 ... 20,0 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 = pgh 10.5[barl 

p = density of the product in kg/m3 

g = local accelerationathe fall in m/s2 (= 9,81 m/s2) 

h = height of liquid column in m 

10.' = conversion factor from Pascal in bar 

Type 137 M / 139 M 

VESA 

-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. 1,5 kg 

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

approx. 1,5 kg 

approx. 0,1 kg 

Example 

Selection of measuring range by level measurement in a 

storage tank with 40 % caustic potash solution as level 

and max. level of 5 m. 

P 

= 

1400 kg/m3(density of 40 Wcaustic potash 

solution) 
9,81 m/sz 
4 m (max. level above the diaphragm of the 

'pressure transmitter) 

P= 1400 9,81 4 105 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. 

5 
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VESA2 Technical Information 

2.3 Dimensional drawings 

137 M 137 M Dr 42 

e84 

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

Connection housing with pressure compensation facility 

77 

ca. 30 

137 M Dr 52 139 M 

6 
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3 Mounting 

3 Mounting 

Mounting instructions 

./. 

to signal 
conditioning 
instrument 

Mounting the external connection housing 

When mounting the connection housing ensure the cable 

entries point downward, to avoid water ingress. 

Deep well measurements with pressure sensor type 

139 M and signal conditioning instrument VEGAMET 

Sounding 
pipe 

Auxiliary limit 
switch 
VEGASEL 

Well bottom 

Signal 
conditioning 
instrument 
VEGAMET 

Indication 
instrument 

Due to the special configuration of pressure transmitter 

type 139 M, the sensor can be most of the time lowered in 

the sounding pipe of the deep well. It should be noted that 

the pressure transmitter is not lowered 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 

VESA 
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_is. 

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 

out 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 coating acc. to drawing 

cut breather carefully (do not pinch) 

for wiring, see electrical connection. 

Cable Measuring line 

Breather capillary 

Screen 

0 0 

T 

7 
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VEGA 
4 Electrical connection 

4 Electrical connection 

4.1 Circuit diagram and coordination of terminals in conjunction with oscillator 

type E27 or E27 B and signal conditioning instrument 
Switching cabinet 

137 M Dr 42 

Breather capillary 

Terminals 
137 M Dr 42 

standard Iwo-wire cable 

Measuring lines 

r 
Signal conditioning 
instrument 

139 M 

Connection housing with pressure 

compensation facility 

Special cable 

137 M Dr 52 137 M 
standard two- 
wire cable 

Switching cabinet 

FS. ign al conditioning 
I instrument 

Special cable 

to VEGA signal 
conditioning 
instrument 

Breather capillary 

Measuring - 
lines 

External connection housing 

with terminals 

Earth 
connection, 

to pressure transmitter Pressure 

(special cable fixed mounting compensation 

on pressure transmitter) facility 

to signal conditioning 
instrument (terminals 
see TIB of signal 
conditioning instrument) 

8 
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4 Electrical connection VE 
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 transmitter with 

oscillator type E24 and 

adjustment unit 

137 M Or 42 Breather capillary 

4 ... 20 mA 

standard two-wire cable 

Coordination of terminals in 

conjunction with pressure 
transmitter 137 M Dr 42 

(standard version) 

Adjustment unit Measuring lines 

Signal conditioning 
unit e.g. SPS 

SPS 

Pressure transmitter with 

oscillator type E25 

transducer 

139 M 

137 M Dr 52 137 M 

Connection housing 
with terminal and ad- 
justment unit 

Special cable 

4 ... 20 mA 

standard two- 
wire cable 

Signal conditioning 
unit e.g. SPS 

to signal conditioning 
unit e.g. SPS 

Protective measures 
Where voltage spikes are expected, overvoltage arresters 

are recommended. In conjunction with pressure transmit- 

ter type 137 M, 137 M Dr 52 and 139 M suitable oscillator 

type E25 B with integral overvoltage arrester is 

recommended. 
For wiring connections, refer to the data sheet for the 

"overvoltage arresters". 

Type 137 M / 139 M 

Coordination of terminals in conjunction with 

pressure transmitter 137 M, 137 M Dr 52 and 139 M 

Breather capillary 

Measuring - 
line 

Connection housing with 
terminals and adjustment unit \ 

to pressure transmitter type 

137 M, 137 M Dr 52 or 

139 M (special cable from 

the pressure sensor) 

Earth 
connection 

Breather 
capillary 

to signal 
conditioning unit 
e.g. SPS 

9 
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\ESA 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& 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 supply voltage 

of 12 ... 36 V DC. 

The supply and output is connected as follows: 

Oscillator 
E24, E25 

+0 
-o 

Oscillator 
E24, E25 

to 
o 

Oscillator 
E24, E25 

+0 

10 

4 ... 20mA 

4 ... 21:5mA 

Power supply (e.g. VEGASTAB 890) 

12 ... 36 V DC 

PRA 
digital / analog 
indication instrument 

SPS 

Signal conditioning 
unit feeds oscillator 
12 ... 36 V DC 

Power supply (e.g. VEGASTAB 890) 

12 ... 36 V DC 

SPS 

Signal conditioning 
unit passive 

- 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 ter- 

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 socket 

Potentiometer for Potentiometer for 

empty adjustment full adjustment 

1+ 2 - Earth 

Type 137 M / 139 M 
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6 Fault finding 

6 Fault finding 

If the level in the vessel does not correspond to the 

indicated values the atmospheric pressure compensation 

and then the power to the measuring system should be 

checked. 

6.1 Monitoring of the atmospheric 
pressure compensation 

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. 

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. 

6.2 Electrical installation of the 
measuring system 

Where voltage 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 

Signal 
conditioning 
instrument 

The following descriptions relate the above figure. 

Voltage 
the supply voltage on the oscillator should be 12 V 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-transmitter is uncovered 

3,5 ... 21 mA: measuring current okay 
(current depends on level) 

- 0 mA: short-circuit in the measuring line 

< 3,5 mA: oscillator defect 

- > 21 mA: oscillator or pressure sensor element 
defect or short-circuit 

Type 137 M / 139 M 

VESA 
In conjunction with oscillator type E24, E25 or 

E25 B 
Signal 
ccncifening 
unit e.g 
SPS 

7171 

- t 

The follow ng descriptions relate the above figure. 

Voltage 
- the supply voltage on the oscillator should be 12 V DC 

on terminals 1 and 2. 

Current 
appr. 4 mA: initial current when diaphragm of 

pressure transmitter is uncovered 

4 ... 20 mA: measuring current okay (current 

depends on level) 
short-circuit in the measuring line 

oscillator defect 
oscillator or pressure transmitter 
element defect or short-circuit 

- 0 mA: 
- < 3 mA: 
- > 25 rnA: 

11 
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PLATYPUS 
LEVEL TRANSDUCER SYSTEMS 
PRESSURE TRANSMITTER SYSTEMS 

cn 

Qz 

,AAIL&Alk4111111 

MAINTENANCE MANUAL 

SG 4-3-11194-8 p 1 of 8 

PLATYPUS I 

PLATYPUSII 

PLANPUSIII 

PLATYPUS 1V 
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PLATYPUS MANUAL VER.. I, II, III & IV 

INSTALLATION 
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 

correct matching. 
FOR THOSE WHO DON'T HAVE TIME TO READ INSTRUCTIONS. 

DON'T! 
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. 

DO! 
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. 

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 

suitable protection devices. 
Four wire sensors cannot have protection fitted between the sensor and transmitter, although 

this section is fully isolated. Critec LSJIU3R/36 has been recommended for protection of 
4-20mA loops. 
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 

to IEC-801-5. 
CALIBRATION 
PLATYPUS I, II & III mV VERSIONS 
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 II 

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 adjustments 

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 LOo I IE 
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 II, 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 '0' ring sealing. Make 

sure the sealing area is perfectly clean and use Molycote I l l Silicon '0' 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 "0" 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. 
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If output is zero the most probable cause is electronic failure. The most common cause, is 

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 

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 BSI' thread, and has only a shallow recess to avoid clogging. This gives 

no problems in service. 
For Platypus III and IV, 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 I 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 "0" 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 13SP thread for sealing. 
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Do not overtighten the - use a ga.i.s.e to deter.mi. ightnns and 

allow a maximum of 1/2 turn mere - if fitting is not tight, replace the 

Note: If internal PCB is fitted, calibrate the system before the swagelock lifting is 

installed.(see CALIBRATION) 
CHECK - THAT THERE IS 2Givie3 Ohms ISOLATION BETWEEN LEAD WIRES AND 

HOUSING BODY. 

PLATYPUS II 
NOTE: THIS VER.S16t- I ,c.).1 I I 

BE TAKEN TO 0/.13 INSTRUCTIONS TO PREVENT 

BREAKMG IDLY Of( _DISASSEMBLY. 

DISSASSEMBLY . 

Before unscrewing the rose, which holds boti ;le transmitter board, 

the connection at the to . end 

(a) for swagelock 'Y't^r :7;11k. SI' Cr: he nd wiring are frc;.:, 

but be careful not to pod on \ 

(b) for plug versions undo four screws and withdraw plug. 

(c) for gland version, 
(d) for transmitter versions, unsolder the two E.-.tt wires from tit.; main cable, 

Unscrew the BODY v, " -* 

to the transmitter PCB or the sensor are not twisted. WITHDRAW the nose carefully from 

the body. 
, The sensor is disconnected . 

position for each wire. The PCB has two wires soldered to line wires attached to the main 

lead. Main lead color code is red/bit-col: combined +ye and green/white combined -ve for 2 

wire versions. 
The sensor can be removed from the nose 1:7 5xing the brs spacer and blowing the 

sensor out using air. Attemptin7, to end or push CI; scn.:or could l in permanent damage. 

Do not use more than twice scitsw 
REASSEMBLY is the reverse of this procedure. 

(a) for PCB version apply a fillet ot. hot melt glue between the ribbon and the solder pads 

of the Novasensor (fig ft 
(b) clean sensor and fit new "0" ring use silicon grease. 

(c) clean nose and ru,h sPn,zor into olace using the brass spacer as a follower. 

(d) fit new "0" ring to nose outer groove (clean) using silicon gr as 
. T"' 

(e) attach wiring to sensor -bon c,c _ 
Corning 3 14ORTV in limited ! 'lads and rihbon cabH 

and PCB adjacent to the sensor. 

for PCB version solder two sniaJI cosncctina v, ire; to 50.:!.j" d.1:ds (observe polarity) 

and insulate this section witi a ;:uitab'e size 

(g) include a small sqtcilel of desiccant inside ?1'.:; housing, [r cane of assembly of PCB 

versions the satchel can be see . r.;(.; to toe 

(h) screw body .:0 
(i) for sensor on:y . 1.;u a drop 

Loctite 290 on the o 
' 
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zero and span potientiometers from the top of the unit (remove swagelock fitting from 1/4 

BSP in end of housing). Zero and span are not interactive. If span is grossly altered it will be 

necessary to alter range resistors on PCB. Use Loctite 567 sealing compound on 1/4 BSP 

thread on assembly. 

CHECK - THAT THERE IS 20 MEG OHM ISOLATION BETWEEN LEAD WIRES AND 

HOUSING BODY. 

GENERAL COMMENTS ON NOVASENSOR VERSIONS 

The Novasensor is a lower cost sensor with a different physical arrangement. It has a 316-SS 

diaphragm and has a nominal output of 100 mV at lmV excitation. Transmitter excitation is 

constant current so they are not interchangable with Philips sensor versions. However, the 

nose assemblies complete are interchangable with the long housings. There are only three 

different sensors and ranging is done in the transmitter electronics. 

PLATYPUS III & IV 
These units are of welded construction and cannot be dismantled. The gland assemblies and 

cables are carried as spare parts so cables can be replaced or longer cables fitted. If the gland 

is removed, a new gland must be fitted on re-assembly 

fillet of hot melt glue 

AZbetween ribbon & 

solder pads 
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CONNECTIONS -2 WIRE VERSIONS 
PLATYPUS I, II, III &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 SC 120 SI 130 PS 109 QUA 805 PM 4 RM 4 

POSITIVE 8 8 10 10 F 3 

NEGATIVE 10 10 9 12 11 7 

LINK 
D& 10 

LINK 
4 & 6 

POWER SUPPLY VOLTAGE - 12-36V DC 

OUTPUT CURRENT- 4-20 mA 

PLUG VERSION OF PLATYPUS I & II 

POSITIVE - PIN A 

NEGATIVE- PIN D 

NOTE: FOR CONNECTIONS OF PLATYPUS III & IV REFER TO HANDBOOK 

SUPPLIED WITH SENSORS. 
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CONNECTIONS -4 WIRE VERSIONS 
PLATYPUS I & II 
SENSOR COLOUR CODE- 
BLACK (BLUE) - EXCITATION POSITIVE 

WHITE 

RED 

GREEN 

EXCITATION NEGATIVE 

SIGNAL POSITIVE 

SIGNAL NEGATIVE 

COMMON TRANSMITTERS - TERMINAL NUMBERS SHOWN 

COLOUR WT 227 WT 527 WT 127 PM 4-SG 

BLACK (BLUE) 5 4 4 11 

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. 
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SERIES 6000 
INDUSTRIAL 
PRESSURE 
TRANSDUCERS & 
TRANSMITTERS 

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 

:1 

r 

is 

4 

Att., 

-trulf." 

I 

4 

The Series 6000 pressure transducers and 

transmitters utilise the low.cost high 
technology chemical vapour deposited 
(CVD) batch manufactured sensors 
developed for Translnstruments Series 2000 

range. These stable sensors are now 

packaged to provide a variety of mechanical 
and electrical options to best suit particular 
customer applications and installations. 

Pressure ranges are from 0 - 750 m bar to 

0 - 100 bar absolute or gauge referenced. 
The standard pressure connection is Cl/1 
internal with a host of factor y fitted screw 
and weld adaptors available to order. 

Wetted parts are stainless steel without the 
use of oil-filled barrier diaphragms. 

Electrical outputs are 0 - 100 W. 4 - 20 mA 
and a variety of voltage outputs including 0 - 

5. 1 6 and 0 - 10 V. Electrical connections 
are DIN 3650 and MIL C bayonet 
plug/socket. or Wily immersible either by 
int,rgral cabi:, or tilt a detachable 
connector. lector. 

All these features, together with the rugged 
construction and stainless steel outer case, 

provide transducers and transmitters ideally 
suitable for use in industrial environments. 

The Series 6000 transducers and transmitters 
provide stable pressure measurements and, 

with the variety of configurations available as 

standard, readily and economically match 
installation requirements. 

The Series 6000 are part of the wide range 
of Transhistruments Products listed on the 

back page of this brochure. 
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Specification Type 6100 

Input Pressure ranges I. 1.6. 2.5, 4, 6. 10 and 25 bar Absolute. 0-750 in bar, 0-1, 1.6. 2.5. 4. 6. 

10, 16. 25, 10. 60. 100, 160. 250, and bar 400 Gauge 

Overpressure 11/2 times rated pressure when applied. for 3 minutes will not cause 
a zero shill in excess of 0.5% span. 

Fatigue life Designed for 100 million cycles. 0 to range pressure. 

Electrical 
operating 
temperatures 

Performance 

Wire Operating Span 

Span config. Supply Resistance temperature code 

100 mV 10 V dc Input/output 3.5k ohms 
nominal 

- 40 to I-125°C A 

4.20 niA 2.wire 12 to 36 V tic Load (supply V - 12) 

x 50 ohms 
- 20 to 120°C B 

1-6 V Twire 12 to 36 V tic Load 6k ohms min. -20 to +85 °C C 

1-11 V 3-wire IS to 36 V dc Load Ilk ohms nun. -20 to +85 °C D 

0-5 V 3-wire 12 to 36 V dc Load 5k ohms min. -20 to +85°C 
0-10 V 3-wire IS to 36 V dc Load 10k ohms min. -20 to +85 °C C 

Typical static error band < * 0.2% span 

Compensated temperature range -20 to 80°C 

Typical thermal error band 1.5% over -20 to +80°C 

Mechanical 
configuration 

Pressure GI/4 internal thread to BS 2779 compatible with ISO 228. 

connection A variety of factory fitted screw and weld adaptors to order 

Electrical 
connections Connection 

Connection 
code 

6 pin size 10 bayonet lock to MIL-C-26482. or equivalent. 
Mating socket not supplied. 
Weatherproof IP66 fitted with 1 to cable. 
Immersible. IP68. to 50 rn fitted with I in cable.* 
Immersible. 1P68, to 200 ni fitted with I m cable.* 
Fixed plug to DIN 43650. Mating socket supplied. 
Immersible, IP68.to 80m, fixed socket. Mating socket supplied.* H 

Ithmersible, 11368 to 80m, fixed plug. Mating socket not supplied.* N 

(See accessories below for suitable cable assembly) 

*Temperature range limited to -10 to + 50°C by electrical cable assembly. 
All cable versions may be specified with longer lengths to suit. 

Environmental Vibration tolerance 35 g peak sinusoidal. 5 Hz to 2 kHz 
Mechanical shock tolerance Withstands freefall to IEC 68-2-32 proc I 

Wetted parts 17-4. 15-7 Mo & 316 stainless steels. Nicrobraze 
RFI Filter (IEC 801:3:1934) Fitted to voltage and 4-20 mA output models 

Accessories 
(optional) 

Mating electrical 6 pin size 10 bayonet lock for use with connector order code C. 

connector Quote Part Number 166267-0006 

Cable assembly Cable and connector for use with Connection Code N. Standard 

cable lengths 5. 10, 20, 50 and 80 metres. Others to order. 
Quote part number 558867 and cable length. 

Ordering 
information 

Quote model number (6100). output required. pressure range and datum, pressure 
connections and electrical connection. 
e.g. 6100, B. G. 10 bar datum. G 1/1 AT. D will specify range 4.20 mA output with 

integral I m weatherproof cable. Specify longer lengths if required. 

Custom variations available. 

Thermal Errors 

The Type 6t00 
transducers listed on this 
page are ideal for general 
purpose industrial measure- 
ments. Thermal errors 
quoted will of course be 
reduced when the trans- 
ducer is used over a re- 
duced temperature range. 

Custom Variations 

Improved specification 
and alternative electrical 
connectors can be 
offered against specifiC 
customer requirements. 

Lightning Protection 

Some degree of protection 
against damage due to 

electrical storms is fitted 
in the immersible 
versions. For information 
on units with even greater 
protection. please ask for 
our brochure on our range 
of lighthing protected 
pressure transducers and 
transmitters. 

Spa. cone A 9; 'n ma. 
Span co., 0 C 0 F Gmnn mm ma. 

AO Onn ,one. ',.mm 

;") 

Span ,(.1. A 07 mn. n13. 

50A...0de% C C. Auw a. 

SOAA cone A 94 mm ma. 
loan <011, 9. c 0 F r in4 mm m,. 

FI 

1112101.1-7 D 

S... !co, A II mm ma 
;pan n C. D F r InM mm ma. 410mm 

. . 

Spcn col. A 9? emn ma. 

Snare B C I) F r i0B mm max 

All types maximum body diameter 29 min Max HEX A/F 22 trim 

el Omm 

E 
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Types 6200 and 6400 

Pressure ranges I, 1.6. 2.5, 4. 6, 10 and 25 bar Absolute. 0-750 m bat, 1.6, 2.5, 4, 6, 

10. 16. 25, 40. 60, 100. 160, 250, and bar 400 Gauge 

Intermediate ranges to order. 

Overpressure 11/2 times rated pressure when applied for 3 minutes will not cause 

a zero shift in excess of 0.5% span. 

Fatigue life Designed for 100 million cycles. 0 10 range pressure. 

Span 

4 20 rnA 

Wire 
config. Supply 

2wire 12 to 36 V de 

Resistance 

Operating 
temperature 

Span 
code 

Load (supply V 12) 20 to t 120°C B 

50 ohms 

Iechanical 
onfiguration 

I 
1 

Typical static error band < ± 0.15% span 

Compensated temperature range 20 to r 80°C 

Typical thermal error band ± 1.2% over - 20 to r-80 °C 

Process media temperature range -30 to I20°C 

Storage temperature 
-40 to 1-125°G 

Zero and span adjustment ± 10% span with non-interaction between 

zero and span controls accessible by 

removing end cap. Setability 0.05% span 

with zero and span set to correct value 

within 0.1% span during manufacture. 

Pressure 01/4 Internal thread to BS 2779 compatible with ISO 228. 

connection A variety of factory fitted screw and weld adaptors to order. 

Electrical 
connections 
6200 

6200 
6200 
6400 

Connection 

Connection 
code 

6 pin size 10 bayonet lock to M1L-C-26482, or equivalent. 

Mating socket not supplied. 
Immersible. IP68. to 200 m fitted with 1 in cable.* 

Fixed plug to DIN 43650. Mating socket supplied. 

Terminal block via HMI8x1.5 DIN 89 280.28 cable gland entry. 

*Temperature range limited to -- 10 to + 50°C by electrical cable assembly. 

All cable versions may he specified with longer lengths to son. 

:nvironmental Vibration tolerance 
Mechanical shock tolerance 
Wetted parts 
RFI Filter 

35 g peak sinusoidal. 5 Hz to 2 kHz 

Withstands freefall to IEC 68-2-32 proc I 

17-4. 15-7 Mo & 316 stainless steels. Nicrobraze 

Meets IEC 801 Parts 1-6 

Ordering 
information 

Mating electrical 6 pin size -10 bayonet lock for use with connector order code C. 

connector Quote Part Number 166267-0006 

Quote model number (6100 or 6400), output required. pressure range and datum, 

pressure connections and electrical connection. Specify if 1.S. certification is required. 

e.g. 6200. B. 11) bar G, F will specify 4.20 inA output for 0-10 bar 0 with integral I m 

cable. Specify longer lengths if required. 

Custom variations available. 

Thermal Errors 

The Type 6200 
transmitters listed on this 

page are ideal for general 
purpose industrial measure- 

ments. Thermal errors 
quoted will of course be 
reduced when the trans- 
ducer is used over a re- 

duced temperature range. 

Custom Variations 

Improved specifications 
and alternative electrical 
connectors can be 
offeied against spr-wilic 

customer tequireinents 

Lightning Protection 

Some degree of protection 
against damage due to 

electrical storms is fined 

in the immersible 
versions. For information 
on units with even greater 
protection. please ask for 

our brochure on our range 
of lightning protected 
pressure transducers and 
transmitters. 

Intrinsically Safe 

Intrinsically safe versions 

of the Type 6200 and 6400 

ate available as standard 
for use with galvanic 
isolators or zener 
barriers. Intrinsically Safe 

Certification of these 
Transmitters is in 

accordance with 
harmonized European 
Standards EN 50 020 

(BS5501 Part 7) and EN 50 

039 (I3S5501 Pau 9) with 

classification EEx to II C 

'1'4. Specify intrinsically 
safe at time of order. 

92 max 

92 max 

it 3 

92 max 
.106 max 

F 

C 

All typr-is 6200 maximum 6ody diameter 391nm. 6400 body diameter 51min. HEX Air 22mm 
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background to 
Instruments 

:Insutiments has been mannlactur mg 
i' lahly pressure transducers m the UK 

ost 30 years. In that tune, the company 
come renowned ihrougholit the world 
commitment to innovative design. 

111dIng product quality and levels of 
ler nerviee which are second to none. 

:Instruments pioneered the develop - 
,-id commercial introduction of 1hin 

Inulacturing techniqueS over 20 years 
ice then. the company has been 

mental in bringing the benefits of the 
-.)logy to almost every sector of industry, 

II from aerospace to transport, the 
utilities to process control. 

Instruments is part of the multi-national 
Irporation. which has a turnover 
mg £400 million and employs over 

people in 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 

iprnent manufactured by 
Instruments is subject to stringent 

11 

control procedures which conform 
rous internationally recognised 
standards. 

approvals include AQAP 4 Ed2, 
Nish Aerospace. BASEEFA, 
yce plc. B. A. B. T. 

001: 1987 i EN! 29001 : 1987/ 
I. PART 1 : 1987. 

The Trans Instruments 
range of products 

Pressure Transducers and Transmitters 
Series 2000 Low Cost 

Series 4000 High Performance 
Series 6000 Economic 

Prestotre Calibrators 

Pressure Switches 

Level Switches 

Temperature Switches 

Flow Switches 

Tank Level Indicating Systems 

Vibration 

Piezo Accelerometers 

Shear Seal Valves 

Digital Indicators 

Transducer Associated Electronics 

Due to a omits:pious development we reset ve 
thu nein :intend verifications without prior notice. 

ISSUE. 104 

IMO 
Into Industries Ltd 
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NPI Series 

FEATURES 

O Solid state, high reliability 

O All media compatible 
Is° Sensor' design 

O High sensitivity, 100mv FSO 
with 1.0ma excitation 

O 316 stainless steel, all 

wetted surfaces 

O Non linearity 0.25% FSO max 

O Thermal errors 1.0% FSO max 

0 to 70*C 

O Four standard ranges: 0-15 psi 

to 0-250 psi, gage or absolute. 
0-150 and 0-300 psi available 

O 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 0-Ring seal 

O Modular design: other ports or 
new OEM package configura- 
tions can be accomodated, 
including 1/4" NPT threaded 
male port 

SENSOR 

ALL MEDIA 
SOLID STATE SENSOR 

PRESSURE TRANSDUCER 

Actual Site 

APPLICATIONS 

Process Control Systems 

Hydraulic,:Systems and Valves 

Automobiles and Trucks 

Biomedical Instruments 

Refrigeration and HVAC Controls 

Appliances and Consumer Electronics 

Ship arid Marine Systems 

Aircraft and Avionic Systems 

HEADER MODULE 

STANDARD VERSION 

\ 5 

1 II I 

" 
;24 

RI 

R2 

four 

COMM:NSA TED VLRSION 

,-CE8Amic SUO5 DTA 

SP ACER -.--. 

tut 

I 

.UUI 

itt 

4.96(.196) 

/ DIA 18.95(.742) 

I 

n c %SEW 

I Low Pressure 

DESCRIPTION 

Nova PI series incorporates 
state-of-the-art f-S-oSensoro tech- 
nology, which gives the OEM 
user the best in price and per- 
formance. They can work 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 
cavity 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- 

lure 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 compensated range. 

PRESSURE PORT TYPES 

TYPE A 
0-RITIC AREA --.., 

123(.50) I-- 
nr 

(3 
OU 

-OUT 

AU TTIMEUSItlftS aRE of 1.4,4(Iff.f5ys) 
A EI.AI ILEX CAMS. IS 01111011AI. WI III comPE:isr.IED U11If 

4.56(.386) 

A DIA 18.85(.742) 

Au) 
--I -7- 5.3(.21) 

r-' 

&= 

215(.08116) 1 
7.2(.284) - 

HERMETIC WEED 

--- 11111T;SURE STUE 

I Yl-q: Lf 

1= =C7 I 

CZ1 

t-, 

HERMETIC HELD -1 

22.2(.875) .___/ 
WRENCH 11A IS 7.1.55(.850) ---I 

0.-RRIC AREA 

I 
\itDIA 25. (I.00) 

L,7(.5.0) F-2A 
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sii[ Low Pressure I 

. NPI S`R'S^ i . 

SPECIFICATIONS 

GENERAL 

_....._ .._ 

ENVIRONMENTAL 

Parameter Value Units UR= 

._._ 

Parameter Abbr, Value Units Notes 

Pressure Range 0-100 kPa 0- 15 psi 

0.200 kPa 0- 30 psi 

0. 7001" kPa 0-100 psi 

0-1700m kPa 0-250 psi 

Maximum Pressure Pmax 2 times rated pressure 

Media Compatibility: All corrosive media compatible with 316 

stainless steel 

ELECTRICAL (@ 25'C (77' F) unless otherwise stated) 

Input Excitation I 1.0 mA 1.5mA max. 

Insulation Resistance R,, 100 Mil @ 50 Vdc 

Bridge Resistance R. 5,000 12 t 20% typical 

w/o R5 

Temperature Range 

Operating T. -40 to +125 'C -40' to +257F 

Compensated T. 0 to +70 'C +32' to +158"F 

Vibration 10 9, 20 to--2000 Hz 

Shock 100 g 11 milliseconds 

Life 100 x 106 min cycles 

MECHANICAL 

Weight <10 grants <0.4 oz. 

Case and Diaphram Material 316 stainless set 
Recommended 0-Ring: .66 dia. x .039 lor Type A 

2-013 for Type B per I.S.O. 3601/1 

Other pressure ranges available upon request; please consult factory. 

PERFORMANCE ' 
1 Parameter 

Value Units Notes 

Offset 
# 2 mV 

Thermal Accuracy Offset ± 1.04 %FSO 0 to +70'C (with reference to 25'C) 

Thermal Accuracy - Fullscate Output 
%FSO 

100 ± 30 

%FSO 

mV 

0 to +70'C (with reference to 25C) 

Full Scale Output 

* 1.0 
@ 1.0 mA excitation 

Nonlinearity 
± 0.25 %FSO best fit straight line , 

Hysteresis 
± 0.05 %FSO 

Repeatibility 
± 0.05 I 

Thermal Hysteresis ± 0.2 

%FSO 
%FSO 0 to +70"C (typical) 

Long Term Stability - Sensitivity ± 0.2 %FSO 1 year 

Long Term Stability - Offset 1 0.2 %FSO 1 year 

Notes: 1. Performance specifications slated with temperature compensation resistors. 4. 1.5% FSO lor 15 psi. 

2. All values are maximum unless otherwise stated. 

3. All values measured in reference to 25'C (77" F) and at 1.0 mA constant 

current unless otherwise slated. 
"Higher performance available upon request. 

ORDERING INFORMATION: 
NP 

Nova 

- xx x - xxx -xx 

REPRESENTED BY: 

I RCoimpensation 
R =Resistor values only 

H=Hybrid substrate 
Pressure 

Type isoSensor = A = Absolute 
G = Gage 

1 Product Series 

19-Low Pressure -- 
Pressure Range, kilo Pascals 

(3rd digit is number of zeros) 

101= 100 kPa 

201 = 200 kPa 

701 = 700 kPa 
172 = 1700 kPa 

Pressure Pon Typo (Pressure 

, 

Ordering Example: Assume a requirement for absolute pressure transducer with pressure port type 

A. a 0-700 kiloPascal range, resistor values only. Model number would be: NPI-19A-701AR 

Sales Terms: NovaSensor standard sales terms apply.. Prices and specifications are subject to change 

without notice. 

Warranty: NovaSensor warrants its products against defects in material and workmanship foi 12 months from 

date of shipment. Products not subjected to misuse will be repaired or replaced. THE FOREGOING 

IS IN LIEU OF ANY OTHER EXPRESSED OR IMPLIED WARRANTIES. NovaSensor reserves the 

right to make changes to any product herein and assumes no liability arising out of the application or 

use of any product or circuit described or referenced herein. 

1 

1 

Rev. 4-2190 104.4 (Ok I Nova PI Sories (L) 101 

(0 NovaSensor 1990 
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PhilipskillistrilitAtitartiat 

Pressure sensor P 13 

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. 

PHILIPS 

DESCRIPTION 
The pressure-sensitive element is a 

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 
results in an increased operating 
temperature range, a reduced and linear 

temperature effect, plus excellent 

long-term stability. 

Silicon sensing element with thin-film 

poly-silicon strain gauge 

Versions for absolute and gauge 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 

suitable for measuring fast pressure 

changes. 

PHILIPS 
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Le complete pressure sensor P 13 

consists of the silicon sensing element 

Itounted on a base plate and a tempe- 

lure compensating network (TC). The 

ase plate has seven isolated connec- 

ting leads and a tube which admits 

Itmospheric pressure to the rear of the 

ensing element. The TC network 
reduces the effects of the environmental 

temperature 

the base plate with the sensing element 

is welded into a housing with an external 

i heparating diaphragm of stainless steel. 

is protects the sensing element and 

e bonding wires between the bridge 

circuit and the connecting leads. The 

ipace 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 

11) e fitted and removed easily. 

urthermore, when mounted with the 

threaded bush, the sensor can be fitted 

I tlimited spaces. 
he flat, external diaphragm of stainless 

eel is easy to clean. Cleaning liquids up 

to 135°C are permitted for up to 15 

inutes. 

here are three versions of the pressure 

sensor P13: 

I- OEM version 
- standard version 
- high-temperature version 

he OEM version has soldering pins for 

the electrical connections. Sensors for 

auge-pressure measurement have an 

pen tube for admitting the atmospheric 
ressure. 

Fig. 1 Block diagram of standard and high temperature versions 

a 
3 r) 

3 
1. 

I Semi-conductor pressure sensor 

2 TC network 
3 Connector 

Supply 

Output 

Output 

Supply 
Screen 

The standard version is ready for 

mounting, complete with a 4-pin 

connector. The corresponding socket 

with cable is ordered separately and is 

available in protection type IP 40 or 

IP 67. For gauge-pressure 
measurements. atmospheric pressure is 

admitted 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 0-ring. 
The dimensions are suitable for 

fermenter couplings, and the permissible 

operating temperature is +20...+125°C, 
so that sterilization is possible. Electrical 

connections are made by means of a 

connector in protection type fP 67 and a 

cable 1.5 m long. The cable sheath is of 

FEP and suitable for temperatures up to 

125°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, temperature 
effects on span and span start are kept 

to a minimum. 

TECHNICAL DATA 

INPUT 

Spans 

Gauge pressure 
0.4 to 25 bar (see Ordering Data) 

Absolute pressure 
0.4 to 25 bar (see Ordering Data) 

(zero at 10 mbar absolute) 

Overload limit 
4 x span (static overload) 

Overload effect 
< 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 

OUTPUT 

Output signal (with 300 la 
50 mV ± 2% with spans 1 bar 

30 mV ± 2% with spans 0.4 bar and 

0.6 bar 

Zero 
± 10 rriV (with 0 bar input) 

Characteristic: Linear 

Conformity 
0,5% of span (terminal based) 

Hysteresis error: < 0.1 % of span 

Bridge resistance: 2.7 kO .. 3.5 kO 
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Fig. 3 Dimensions (in mm) and electrical connections of OEM version 

0-ring 

0 
cn rn 

00.6 
0 2.0 

5.1 6.35 

19 

4.5 

34 

0 1.5 

12.0 alter 
welding) 

rX 

View ,,X" 

*) Possibly shorter 
after welding 

8 = supply (+) 
5 = supply (-) 
7 =output (4) 
3 =output (-) 

Fig. 4 Dimensions (in mm) and electrical connections of standard version 

Cable length 1.5 m 

1) Connector IP 67 with cable 

2) Connector IP 40 with cable 

I (red)= output (+) 
2 (black) = supply (+) 
3 (white) = supply (-) 
4 (blue) = output (-) 
S (green) = screen 

Fig. 5 Dimensions (in mm) and electrical connections of high-temperature version 

0-ring 

approx. 167 

,7 
CV 

.1S1- 

approx. 107 

140. 

311111.11= ::t;os 

13 

11 

2 or 

3 

') 113.95-co 
imounring hole 019") 

Con ector IP67 

View X" 

Cable length 1.5 m 

ji - 1 green = output -I 
1 I 

I 
2 brown = supply r 

3 white = supply I-I 
I I 

M-1-- t 4 yellow = output 1-I 

S screen 
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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 040 11 701 

Accessories 

OEM version 
1 test report 

Standard version 
1 operating instruction 
1 0-ring 018 of FPM (e.g. Viton) 
1 test report of output data 

High-temperature version 
1 operating instruction 
1 0-ring 016 of FPM (e.g. Viton) 
1 test report of output data 

Gauge pressure spans 
0... 0.4 bar 03 
0... 0.6 bar 04 
0... 1.0 bar 05 
0... 1.6 bar 08 

0... 2.5 bar 07 
0... 4 bar 08 
0... 6 bar 09 
0... 10 bar 10 

0... 16 bar 11 

0... 25 bar 12 

to specification 23 

Pressure sensor P13 

OEM version 
Standard version 
High-temperature version 

0 
1 

2 

Absolute pressure spans 
0... 0.4 bar 28 
0... 0,6 bar 29 
0... 1.0 bar 30 
0... 1,6 bar 31 

0... 2.5 bar 32 
0... 4 bar 33 
0... 6 bar 34 
0... 10 bar 35 

0... 16 bar 36 
0... 25 bar 37 

to specification 48 

ACCESSORIES 

Description Order no. 

Connector socket IP 40 with 1.5 m screened cable. 4 x 0.14 mm2 

Connector socket IP 67 with 1.5 m screened cable. 4 x 0,14 mm2 

Connector socket IP 67 for high-temperature version. 
with 1.5 m screened cable type LI rcr 4 x 0.38 mm2, 

cable sheath of FEP. max 125°C 

Amplifier board for customer applications. 
incl. sensor calibration and matching, 
output 0...10 V DC, supply ±15 V. 

dimensions 100 x 40 mm 

4012 151 62841 

4012 151 62851 

4012 151 72551 

4012 151 72051 
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Fig. 2 Mounting alternatives for OEM and standard versions 

0-ring 
Threaded bush 

. i ,% A ....... 
l,s I ; 

, 

--J--1 
I 

';11:............ ... 4 r . a NN\N 

*) max. 29 mm with IP 67 connector 

Collar nur 

0-ring 

--J 

Internal resistance 
6k0 ± 50% (with TC resistance 
network) 

Permissible load 

300 k0 

Insulation resistance 
> 100 MO 

Breakthrough voltage 
500 V between conductors and screen 

Settling time 
<1.5 ms 

POWER SUPPLY 

Bridge supply 
10V d c ± 1% 
Other voltages on request 

Effect of supply voltage 

on linearity 
no effect 

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 
versions) 
+ 20... 125°C (high-temp. version) 

Process temperature limits 
- 30 ...+ 80°C (OEM and standard 
versions) 

20... + 125°C (high-temp. version) 

Compensated temperature range 

- 25...4- 75°C (OEM and standard 
versions) 
+ 25...+ 75°C (high-temp. version) 

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 

- 25 . 0°C and + 50...+ 75°C 

For 0,4 bar, 0,6 bar and 1,0 bar: 
0.3%/10K of max. span between 

0...50 °C 
0.5 %/10 K of max. span between 

- 25...0°C and + 50...+ 75°C 

Temperature effect on span 

For 1,6 bar up to 25 bar: 
6 0.2 %/10 K between 0 +75 °C 

0,3 %/10 K between- 25... 0°C 

For 0,4 bay 0,6 bar and 1,0 bar: 
6 0,3 %/10 K 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 voltage 

Climatic category 
Class 4Z, to VDI/VDE 3540; 

Lower temperature limit. 
- 30 °C for OEM and standard versions 

20 °C for high-temperature version 

Upper temperature limit 
+ 80 °C for OEM and standard versions 
-I- 125 °C for high-temperature version 

Shock and vibration 
Shock test Eb to DIN/IEC 68-2-29 
Vibration test Fe: to DIN/IEC 68-2-6 

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 connector (the corresponding 
socket with 1.5 m cable must be 

ordered separately) 

Mounting position 
Not critical (effect of a 90° change in 

position 6 0.3%) 

Mounting method 
With collar nut or threaded bush 
(see Fig. 2) 

Mounting torque error 
0.10/o 

Weight 
OEM version: 40g 
Standard version: 58g 
High-temperature version: 100g 
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Printed in Germany - Edition 9201 

Data subject to alteration without notice 
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-A.P C.S. 
STRAIN GAUGE TRANSMITTER WT527 

DESREPTIOM: 
As part of the A.P.C.S. Series 500 field 'mount 

range of loop poWered transmitters the STRAIN 

GAUGE TRANSMITTER WT527 offers an economic 

solution combining ruggedness with accuracy and 

flexibility. The durable polycarbonate enclosure 

the protection category of IP65 is ideally . 

su ::ed for stand-alone mounting anywhere in or 

around unprotected plant equipment. Two PG9 

cable glands are provided for input/output 

cabling. 
Standard output is 4-20mA with a minimum supply 

vol:age of 6.3V. This enables the WT527 to be 

used in 12V battery supply systems or in automotive applications. Other factory 

set output configurations are 10-50mA loop powered and 0-10mA, 0-20mA or voltage 

output in 3-wire connection. Reference for 3-wire connection is the positive 

supoly which can be as high as 40VDC. Higher DC voltages are permissible with the 

use of suitable series resistors. 

Double surge protection is standard with all Series 500 loop powered transmitters 

to prevent failure due to spikes induced by DC switched inductive loads. 

The 'A7.527 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 total 

adjustability. 
Zero suppression (IN ZERO) is adjusted internally via 22-turn potentiometer. A 

fur:her two 22 -turn potentiometers,output zero (OUT ZERO) and SPAN adjustment 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 Tpl/Tp2 verify the'function of the transmitter and.assisc in 

calibratidn checks without the need to disconnect the output wires. (IN PROCESS 

OUTPUT MONITORING). 

GENERAL SPECIFICATIONS: 

Size: 

Protection category: 

Mounting: 
Housing material: 

Connection: 
Weight: 

Cal. accuracy: 
Linearity: 

Ambient operating 
temperature range: -20...+70°C 

Temperature drift error: 0.02%/°C within operating range 

Supply voltage: 6.3-40Vcontinuous (50V 30seconds) 
6.3V voltage - 6. 

Load for 4-20mA output: RL max - 
supp [Ohmj 

0.02A 

Load change effect: 0.1% up to RL max 

Response time: 0.2 sec for T90 

Zero suppression adjust: 0-55% of range 

Out zero adjust: -20.,.+10% 

Span adjust: -12...+100% (Gain 0.8...2.1) 

Input range: 5mV up to 100mV 

Excitation output: 4.7V @ 1mA max 

Input/output isolation: None - refer to S1530 for isolation 

For input/output combinations refer to TYPE NO. DESIGNATION overleaf. 

120W x 80H x 60D 

IP65 
Hole centres 108x5Omm/4mm dia. 

Polycarbonate 
Terminal blocks/0.5-1.5mm' 
220 grams 

<0.5% of range 

<0.5% of range 

BLOCK DIAGRAM 

Electra 
Chemical 
Engineering 

New South Wales 
90 Calder Road 
Rydalmere, NSW 2116 
Tel: (02) 684 2499 
Fax: (02) 684 2118 
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-APCS 
TYPE NO. DESIGNATION 

Output. 

WT527-10( X X 

1 = 4-70mA 

2 = 10-50mA 
2-wire 

6 

7 

= 0-1V 

= 0-5V 

3 = 0-1mA 8 = 0-10V 

4 =.0-10mA ) 3-wire 9 = Other 

5 = 0-20mA 

Input: 

1 = 0-5mV 6 

2 = 0-7.5mV 7 

3 = 0-10mV 8 

4 = 0-15mV 9 

5 = 0-20mV 

Excitation: 

= 0-30mV 

= 0-50mV 
= 0-100mV 

= Other (specify) 

1 = 4.7V @ 1mA max 

)2 = Other (specify) 

Options: 

0 = None 
RECOMME:WED TRANSDUCERS: 

*)1 = Reverse action 

-CALIBRATION FEATURES 

1) Test socket - Tp1(+) and Tp2 

output signal access. 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 22 turn 

4) Out ZERO (start scale) adjust 22 turn 

5) In ZERO (suppression) adjust 22 turn 

6) Test socket Tp3 and Tp4 for input 

offset adjust4Eo OV 

- Philips KS2153 (0.4-25 Bar) 

- Philips KS2150 (1-400 Bar) 

- Honey.well 234PC 

CONNECTION DIAGRAMS 

2-wire (Loop Powered) 

WIRING EXAMPLE 

FIELD PANEL 

AC Supply 

;;I 
Power 

/4:17" 
Supply 
PS109 

-1241/ 

4 -20mA 

Indicator 
DPM526 

PL I optional 
-.L. earth 

Price extra 
In the interest of developrer.t and improverrent A.P.C.S. Pty. Ltd. reserve the right to wend, 

without notice, details ccntained in this publicatiai. No legal liability 
will be accepted 

by A.P.C.S. Pty. Ltd. for any errors, cmissions or arendaents. 
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-A.P C.S. 
STRAIN GAUGE TRANSMITTER WT 227- 

DESCRIPTION: 

As part of the A.P.C.S. Series 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 35mm DIN-Rail 

mounting arrangement the WT227 is ideal for "Nestmounting" 
in field enclosures or as a "space saver" in larger control 

cabinets. 
Standard output is 4-20mA with a minimum supply voltage of 

6.3V. This enables the WT227 to be used in 12V battery 

supply systems .or in automotive applications. Other faCtory 

set output configurations are 10-50mA loop powered and 0-10mA, 

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 

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). 

OUTPUT 

6 0 TEST 

(11 6 oto 

a; 0 SPAN 

4 ® ZERO 

GENERAL SPECIFICATIONS: 

Size: 22.5W x 6811 x 109D 

Mounting: Clip for 35mm. DIN-Rail 

Housing material: ABS-Polymerisat 
Connection: Screw terminals 
Weight: 88 grams 
Cal. accuracy: <0.57 of range 

Linearity: <0.5% of range 
Ambient operating. 
temperature range: -20...+70°C 

Temperature drift error: 0.02% 1°C within operating range 

Supply voltage: 6.3-40V continuous (50V 30 seconds) 

Load for 4-20m 
supply voltage - 6.3V 

A output: RL max - [Ohm] 
0.02A 

Load change effect: 0.1% up to RL max 
Response time: 0.2 sec for T90 
Zero adjust: -20...+107 
Span adjust: -12...+100% (Cain 0.88...2.10) 
Input range: 5mV up to 100mV 

Excitation output: 4.7V @ lmA max 

Input/output isolation: None - refer to SI230 for isolation 

BLOCK DIAGRAM 

+Exc 4.7V 

K1 

k+sig 
7 

OUTPUT 

For input/output combinations refer to TYPE NO. DESIGNATION overleaf. 

DEIN 

7/11/88 
TITLE 

LOOP POWERED STRAIN GAUGE TRANSMITTER 
PRELIMINARY DATA SHEET 

NO 
WT227 

2 
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1 

TYPE NO. DESIGNATION 

Output: 

1 = 4-20mA 

2 10-50mA 

3 = 0-1mA 
4 = 0-10mA 

5 = 0-20mA 

Input: 

} 

3-wire 

-wire 
6 = 0-1V 
7 = 0-5V 3=wire 

8 = 0-10V 

9 = Other 

WT227- X X X ' 

1 = 0-5mV 

2 = 0-7.5mV 
3 = 0-10mV 
4 = 0-15mV 

5 = 0-20mV 

Excitation: 

6 = 0-30mV 

7 = 0-50mV 
8 = 0-100mV 

9 = Other (specify) 

I = 4.7V @ 1mA max 

*)2 = Other-(specify) 

Options: 

0 = None 
*)1 = 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 

2-wire 

RECOMMENDED TRANSDUCERS:, 

- Philips KS2153 (0.4-25 Bar) 

- Philips KS2150 (1-400 Bar) 

- Honeywell 234PC 

CONNECTION DIAGRAMS 

(Loop Powered) 3-wire 

4-20mA Sig +V OV 

FIELD PANEL +24V 

4 -2OmA 

WT227 

*) Price extra Indicator 
DPM 526 

In the interest of development and Emprovenant 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. for any errors, missions or rnencirents. 

RL 

. r 
optional 
earth 

DC AC 
Supply 

Power Supply 
PS 109 

4 
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P. C. 
STRAIN -GAUGE TRANSMITTER WT127 -' 

ALLLAAA Description 
The WT127 is a low cost 4-wire strain-gauge transmitter 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 17VDC. 

A 10V excitation 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% offset via a front accessable 15-turn tare 

adjustment potentiometer. This adjustment can be verified by 

measuring the offset voltage available at the 2mm test socket with 

reference to terminal 9. __- 

Final calibration 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 set correctly 

(tare = zero setting) the "OFFS" potentiometer can be wired 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 S1130 for isolation. RF and power transient protection is standard as it is with all A.P.C.S. modules. Various 

power supply choices are available ranging from 240VAC down to 12VDC. The DC supply version incorporates a 

DC/DC converter 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). 

70 

110 

General Specifications: 
Mounting: DIN-Rail, gear plate 

Termination: Screw terminals on front 

Weight: 0.300 kg 

Protection class: IP40 (1P55 Enclosure Opt.) 

Input spans: 0.5mV up to 5V 

Input impedance: >1M Ohm 

Calibration accuracy: 0.1% of range 

Combined repeatability and 

long- term stability: <0.3% of range 

Power supply voltage For t10% fluctuation 

fluctuation effect: 0.5% of range 

Ambient temp. operating range: -10 ... +60°C 

Exitation voltage:. Adjustable 4-17VDC 
±0.01V stability, or 0.3% for 

20 °C ambient change at full load 

(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 

axst 

BLOCK DIAGRAM 

1.1 
2.V 

of Is 
I PAI 

4 I 14, 

;span 
7 

out 
06 

For power, input, output and options refer to TYPE NO. DESIGNATION listed overleaf. 

Connection diagram overleaf. 

Electra 
Chemical 
-Engineering 

New South Wales 
90 Calder Road 
Rydalmere, NSW 2116 
Tel: (02) 684 2499 
Fax: (02) 684 2118 
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1 

1 

1 

A.P. C.S. 

Type No. Designation 

Power Supply: 

WT127 - X XX X X.X X 

1 = 240V/50Hz. ±10% 4W ') 5 = 

2 = 120V/50Hz, ±10% 4W ') 6 = 

3 = 24V/50Hz, ±10% 4W ') 7 = 

1 4 = 48V/50Hz, ±10% 4W ') 8 = 

Input (AC only): 
Load Cell') 

12VDC, ±10% 370mA max 

24VDC, ±20% 180mA max 

48VDC, ±20% 100mA max 

Other (specify) 

LVDT (50Hz exclt)') 
01 = ImV span 21 

02 = 2mV span 22 

03 = 5mV span 23 

04 = 10mV span 24 

05 = 25mV span 25 

06 = 50mV span 26 

07 = 100mV span 27 

08 = Other 

Output: 
1 = 

2 = 

3 = 

4 = 

Pressure Sensor 

= 5mVAC span 31 = 0.1-0.5V span 

= 10mVAC span 32 = 0.5-1V span 

= 25mVAC span 33 = 1-2V span 

= 50mVAC span 34 = 2-4V span 

= 100mVAC span 35 = >4V span 

= 500mVAC span 36 = Other 

= Other 
40 = Other sensors (see opt.) 

0-5VDC (100kOhm) 

0-10VDC (100kOhm) 
0-20mA (900 Ohm) 
4-20mA0 (900 Ohm) 

Action: 
1 = Direct 

2 = Reverse 

5 = 0-50mA (360 Ohm) 

6 = 10-50mA (360 Ohm) 

7 = 1-5VDC (100kOhm) 

8 = 0-10mA (1.8kOhm) 

9 = Other 

ExCltatIon 
1 = 1.0-5.0VDC 
2 = 4.0-17.0VDC 
3 = 2-10 V, 50Hz 
4 = Other 

(30 Ohm) 
(86 Ohm at 10V) 

(350 Ohm) 

Other Options. 
0 = None 

') 1 = Remote tare (OFFS) 

') 2 = GSE 301 Gas sensor input 

1 3 = "Test" push button on front 

') 4 = Fast Response 
9 = Other 

Setup Procedure 

1. Verify connections and power up the WT127 

(check supply voltage). 
2. With load cell connected measure the excitation 

voltage on terminals 4/5 and adjust in accordance 

with load cell specifications using "EXT" adjustment. 

3. Measure the offset signal by using the 2mm test 

socket with reference to terminal 9. Adjust this 

signal to be within ±0.1V via the "TARE" adjustment. 

4. Adjust zero output (typically 4mA) using the "OFFS" 

trimmer. 
5. Apply load and adjust "SPAN" trimmer for full scale 

output as required (typically 20mA). 
6. Recheck zero 'repeatability by removing load if possible. 

r -- 
1 

20k 
10-turrx 

tlioptional ri remote 
1 1,tare 

CONNECTION DIAGRAM 

Powe 
ac 

(dc) 

Earth " 

14 I 

SUPPLY 7.- EXCIT 

STRAIN-GAUGE °OFFS 
TRANSMITTER 
EXT 0 

TARE 0 
TEST 0 

SIGNAL 

0 SPAN 

A.P C. S. 

OUT 

8.. 7 

I.5m cable 
Output 

Pirice extra 

In the interest of development 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. for any errors, omissions or amendments. 
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SIGNAL CONVERTER SC120 (SC121), 
DESCRIPTION 
The SIGNAL CONVERTER SC120 is 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 
Signal inversion for applications where the output 
has to decrease for increasing input (Reverse 

Action) 
Signal repeater where a process signal has to be 

buffered to provide increased loop drive 

(input load 100 Ohm, output load 900 Ohm at 

20mA) 
Signal filtering for fluctuating input signals. The 

'Ramp option' allows for the time constant to be 

selected by the user. 
Gain and bias (scaling) adjustments to 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 SC120 isthe 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 100gA to 1ADC. All units are factory calibrated 

to customer specification but can be trimmed to final requirements by the SPAN and OFFSET controls (15- 

turn trimmers) located on front. The output signal level is indicated by LE.D. on frOnt, giving a clear 

indication of module function, presence of signal and output loop closed (for current outputs only). All 

units are fitted with a 0.1 second filter. This filter constant can be increased or decreased if required. RF 

and power transient protection is also standard as with all A.P.C.S. modules. 

GENERAL SPECIFICATIONS 
Mounting: 
Termination: 
Protection class: 
Weight: 
Housing material: 
Accuracy: 
Temperature effect: 
Operating temp. range: 
Output load effect: 
Output loop drive: 

Input/output isolation: 

DIN-Rail, gear plate 
Screw terminals on front 
IP40 (IP55 Enclosure opt.) 

0.300 kg 
Polycarbonate 
0.2% of span 
0.01% per C 

-10...+60*C 
less than 0.2% up to max. load 
1 OmA into 0-2000 Ohm 
20mA into 0-900 Ohm 
50mA into 0-360 Ohm 
non (use SI130 for isolation) 

24V 

0- 
+ 

10 

input 

BLOCK DIAGRAM 

1 2 3 

2. 

+24 
offset 

For power, input, output and options refer to TYPE NO nPRInhIATICIN listed overleaf. 

DR N 

7 

4-8-91 
TITLE DATA SHEET 

SIGNAL CONVERTER 

NO 

SC120 and SC121 REV 6 
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1 

1 

1 

_A.P.C.S. 

TYPE NO. DESIGNATION 

Power Supply: 

SC120 - X ),C< X X )0( 

1 = 240VAC ±10%, 4W 5 = 12VDC t10% 300mA max 
2 = 120VAC ±10%, 4W 6 = 24VDC -±10% 150mA max 
3 = 24VAC ±10%, 4W 7 = 48VDC ±10% 70mA max 

*)4 = 48VAC t10%, 4W 8 = Other (specify) 

Input: 

01 =) Not used refer 11 = 0-1mA (470 Ohm) 21 = ±1V(100k) 
02 =) to MVT123 for 12 = 0-5mA (240 Ohm) 22 = ±5V(470k) 

03 =) input <100mV 13 = 0-10mA (100 Ohm) 23 = ±10V(1M) 

04 = 0-100MV (470k) 14 = 0-20rnA (100 Ohm) 24 = 2 0 V ( 1 M) 

05 = 0-200mV (470k) 15 = 0-50mA ( 50 Ohm) 

06 = 0-500mV (470k) 16 = 4-20mA (100 Ohm) 
07 = 0-1V (470k) 17 = 10-50rnA( 50 Ohm) 
08 = 0-2V (470k) 18 = 0-100pA(1k) 
09 = 0-5V (1M) 19 = 0-1A (1 Ohm) 

10 = 0-10V (1M) 20 = Other (specify) 

Output: 

1 = 0-5V (50k min) 
2 = 0-10y (100k min) 
3 = 0-20mA 
4 = 4-20mA 
5 = 0-50mA 

Action: 

6 = 10-50mA 
7 = 0-10mA 
8 = 1-5V (50k min) 
9 = Other (specify) 

1 = Direct 
2 = Reverse 

Options: 

AUXILIARY SUPPLY FOR 

TRANSMITTER OPTION 6 

Power 

2-WIRE 

1 1 2 1 3 1 

SUPPLY 

SIGNAL 0°FFS 
CONVERTER 

()SPAN 

A.P. C.S. 

OUT INPUT 

2 4 Y 

test 
0.4 -2 Vdc 

10 

load 

out 
0 -10V( example) 

4-20mA 

Loop powered 
instrument 

R load max = 22 -UT 
(Ohm) 

0.02 

UT = Voltage drop across loop 
powere'd instrument 
(12V typically) 
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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 

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 

indication of module function, presence 

(for current outputs only). 

Span and zero is front adjustable 

degree of field-flexibility. 

GENERAL SPECIFICATIONS 
Mounting: 
Termiantion: 
Weight: 
Accuracy: 
Linearity: 
Repeatability: 
Temperature 
Isolation: 
Output loop 

SIGNAL ISOLATOR SI 130- 

by 

L.E.D. on front, giving 

of signal, and output loop closed 
a clear 

multiturn 

DIN-Rail, Gear Plate 

Screw terminals on front 

0.300 kg 
0.15% of span 

0.15% of span above 0.2mA 

0.1% of span. 

effect:0.01% per °C 

1500VDC, 1000VAC R.M.S. 

drive: 10mA into 0-2000 Ohm 

20mA into 0- 900 Ohm 

50mA into 0- 360 Ohm 

trimmers, providing a high 

BLOCK DIAGRAM 

1 2 

Output load change effect: less than 0.2% up to maximum load stated. 

For power, input, output and.options refer to TYPE NO. DESIGNATION overleaf. 

CONNECTION DIAGRAM 
Power Analog input 

IAc (DC) 
Earth 

SUPPLY 

SPAN() 

ZEROO 

OUT 

SIGNAL 
ISOLATOR 

A.P. C.S. 

INPUT 

1+ - 
10_I 9 1 8 I 7 8 

Output 
I I 

Input 

Frequency input 

SUPPLY 

SPAN() 

ZERO() 

SIGNAL 
ISOLATOR 

A.P. C.S. 

INPUT 

10 9 a 
1 

Passive pulse input 

C 

1 12 1 3 
SUPPLY 

SPAN() 

ZERO() 

L 

SIGNAL 
ISOLATOR 

A.P C.S. 

INPUT 

1 

+ - 
I 7 16 

cr-,J 

[ a 

ry 

TITLE DATA SHEET 
SIGNAL ISOLATOR 

NO 
SI 130 , REV. 6 
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-A.F! C.S. 

TYPE NO. DESIGNATION 

Power Supply 

1 = 240VAC-±10%, 4W 

2 = 120VAC ±10%, 4W. 

3 = 24VAC ±10%, 4W 

Input: 

01 = 4-20mA (100 OhM) 

02 = 0-20mA (100 Ohm) 

03 = 10-50mA (50 Ohm) 
04 = 0-1V (200 kOhm) 
05 = 0-5V (200 kOhm) 

Output: 

si 130- X XX X X XX 

*) 4 = 24VDC, 200mA 

*) 5 = 48VDC, 140mA 

*) 6 = 12VDC,-400mA 

*) 7 = other (specify) 

06 = 1-5V (200 kOhm) 

07 = 0-10V (100 kOhm) 
08 = other (specify) 

1 = 4-20mA 
2 = 0-20mA 
3 = 10-50mA 
4 = 0-5V 
S = 1-5V 

AC'tion 

6 = 0-10V 
7 = other (specify) 

1 = direct 
2 = 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: 0.012%/°C 
Offset: -50% of range (example 1-2kHz input) 
Span: ±20% 

OUT INPUT 

- F-----1 
- 

10 I s OPTION.11 - Loop Powered Device Input 

0 
C1 

1' 

A 24VDC power supply is available to supply up to 30mA 
into any field transmitter - typically loop powered 

- transmitters. 

+1/ 
In the interest of development 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. tor any errors, omissions or amendments. 
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A.P.C.S. \../e41 
Description 
The Power Supply PS109 has been designed as an auxiliary 

power supply to match 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. 
All AC supply models have power transient protection as 

a standard feature. A green L.E.D. indicates "power on" 
condition. 

POWER SUPPLY PS 109 

The DC supply models contain a DC/DC converter with input 

lo output isolation 1000 VAC/1500 VDC and isolation from one 

output to the other. These are particularly useful where a 

voltage step-up (12V in, 2 x 24V out) or a bipolar supply 
(12V in, ± 15V out) is required. Output is short circuit protected in all models. Power Transient protection 

is standard. Two optional relays can be fitted for interlock or alarm functions such as "power fail alarm". 

0 

r r 

Typical Applications 
- Supply of small electronic systems 
- Two wire process loop supply 
- Instrument supply 
- Strain gauge exitation 

General Specifications 
Mounting: DIN-Rail, Gear Plate 

Termination: Screw terminals on front 
Protection class: IP40 (IP55 Enclosure opt.) 
Weight: 0.300kg 
Housing material: Macrolon 
Output voltage regulation: ± 0.1V up to maximum 

specified load 
Ripple: 4mV p.p. at max. spec. load 

Temperature effect: 0.01% per Degree C. 

Operating temperature 
range: -10... +60°C 

Isolation inpuUCH1/CH2: 1500 VDC, 1000 VAC R.M.S. 

For power supply, output combinations and options refer to 

TYPE NO. DESIGNATION listed overleaf. 

Power 
AC 

+ (DC) 
1 2 1 

SUPPLY 

A. P. C. S. 

CHI 

POWER 
SUPPLY 

CH2 
O 

1019 18 [ I 

series 
output 

. Connection Diagram 

1 1 2 1 

SUPPLY 

A. P. C. S. 

BLOCK DIAGRAM 

AC input 

supply 

DC input 

CHI -0 10 

0 9 

±O 
0 

CH2 

POWER 
SUPPLY 

CH1 CH2 

+ - 
10 9 1 8 1 7 

1 

4 
Parallel 
out put 

0 

1 

For details refer 
Option 1 overleaf. 

SUPPLY 
POWER 
SUPPLY 

C.A. P. ..S. 

CHI CH2 
O 

1\ 

1 i 1 

bipolar 
output 

ov 

DAN 14/4/88 Tn-LE DATA SHEET 
POWER SUPPLY 

NO 

PS109 nevi 
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I _A.P.C.S. 

Type No. Designation 
Input (Supply): 

1 

1 

1 = 240VAC, 4W 

2 = 120VAC, 4W 
3 = 24VAC, 4W 
4 = 12VDC ± 20% (isolated) 400mA 

5 = 24VDC ± 15% (isolated) 200mA Option 1 

6 = 48VDC ± 10% (isolated) 140mA 

7 = other (specify) 

Output: 

PS109 - )1 XX 0 0 X 

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, 1x1OVDC, 80mA 

05 = 2x1OVDC, 80mA 12 = 1x24VDC, 40mA, 1x8VDC, 100MA 

06 = 2x8VDC, 100mA 113 = other (specify) 

07 = 2x5VDC, 200mA ')14 = 1 x24VDC, 180mA 
')15 = 1 x24VDC, 160mA, 1 x ± 15VDC, 30rnA 

Options: 
= DC supply version (includes DC/DC converter) 

= Power fail relay 
= None dedicated auxiliary relay 
= 2 x none dedicated relays 
= Special assy to customers requirements 

'.)6 = Adjustable output option: one channel 7 .... 20VDC 

= High power version (outputs 14:15) 

= Battery charge version 
= Other 

DC/DC Converter, Option 1 

The DC input voltage is converted to a 20kHz pulse and fed into a push-pull primary of a ferrite 

transformer. The two secondary windings can be configured for step-up, step-down or 1:1 conversion. 

The secondary AC voltage then is rectified, filtered and regulated by means of 3-terminal regulators. 

For input transients protection an internal fuse (500mA) is provided. 

Additional Specifications 
Efficiency at full load and nominal input: 60% 
Maximum output power: 2 W per channel 

') Price extra 

In the interest of development and improvement A.P.C.S. Ply. Ltd. reserve the right to amend, without notice. details contained 

in this publication. No legal liability will be accnpled by A.P.C.S. Ply: Ltd. for any errors. omissions or amendments. 
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DESCRIPTION: 
The QUAD ALARM QAU805 is a member of 

the A.P.C.S. Series 800 monitoring relays. 

This module combines a number of functions 

typical for monitoring requirements in the 

process control industry in one sturdy and 

compact DIN-rail housing. Using a modular 

design a high degree of combinations for 

various functions can be configured during 

assembly to optimise the QAU805 to specific 

applications. 
Basically the QAU805 will accept one input 

which can be almost any type of sensor or a 

high level process signal. The module INPUT 

provides an auxiliary 24VDC/20mA loop power 12 11 10 

supply or auxiliary supply to proximity 

sensors. For connection to other-equipment, 

a scaledhigh 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 adjusted 

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 Pt100 

Trip point 1: 20°C = trip set IV 

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) 

Reverse or direct trip action and dead band variations 
on each point are 

factory set but can be altered if requirements 
change, by relocating links and/ 

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 output which provides a low cost 

alternative for PLC inputs. 

O O O O 
1 2 3 
SUPPLY 

QUAD ALARM 
QAU 805 
A.P. C.S. 

0-1B-04 

O O O O O 

O 

2 

6 

7 

O 

GENERAL SPECIFICATIONS: 

Mounting: 35mm DIN-rail 

Termination: Screw terminals 

Weight: 0.47 kg max 

Size: 62Wx72Hx110 Depth 

Housing material: ABS/Hostaform 

Calibration accuracy: < 0.5% of range 

For power, input and output combinations 

listed overleaf. 
For connection diagram refer to relevant Connection 

each unit. 

Trip repeatability: < 0.5% of range 

Trip response time: < 100mSec 

Ambient temp. 
operating range: -10...+50°C 

Temperature effect: 0.02% per °C 

Output drive: 1mA into 1.8kOhm 

20mA into 900 Ohms 

refer to TYPE NUMBER DESIGNATION 

Circuit sheet packed with 

URN 

4/4 -3 -es 
TITLE PRELIMINARY DATA SHEET 

QUAD ALARM 

NO 
-QAU805 
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-A.P C.S. 
TYPE NO. DESIGNATION 

Power Supply: 
1 = 240V/50Hz 

2 = 120V/50Hz 
3 = 24V/50Hz 

*)4 = 48V/50Hz 

Input: 

QAU 805-XXXXXXX 

5 = 12VDC 

6 = 24VDC 
7 = 48VDC 

*)8 = Other (specify) 

(single ended high level) 

01 = 4-20mA (2 wire, 24VAUX) 11 = 0-10VDC 

02 = 4-20mA (Ext. source) 12 = 0-15VDC 

03 = 10-50mA 13 = 0-20VDC 

04 = 0-1mA 
05 = 0-20mA 
06 = 1-5VDC 

07 = 0-0.5VDC 
08 = 0-1VDC 

09 = 0-2VDC 19 = other high level 

10 = 0-5VDC 20 = other (input card, 

see options) 

Alarm Output: 

1 

*)2 
*)3 
*)4 

*)5 
*)6 
*)7 

*)8 

= 4 x open collector NPN (standard) 
= 2 x relay, contact 10A/240V 

ft 
3 x 

It 
= 4 x 

= 2 x solid state relay (3A/70:260VAC) 
ft 

= 3 x " 
It It =4 x 

= other 

Retransmit output: 

SUPPLY CONTACT OUTPUT 

11 13 14 

I 2 

SUPPLY 

QUAD ALARM 
QAU805 

ARCS -3' 4 

INPUT 0 
12 11 10 

2 

3 

2-Wire 
4-20mA 

COMMON 

CONTACT CONFIGURATION 

1'1'1314 
ele ta 

1 2 3 4 5 6 

12 11 10 9 8 7 

ele 

Trip set Test Socket reference 
terminal 11 (OV) or (* ). as indicated 

For 0-20mA input - 0-5V trip set 
e.g. 420mA input - 1-5V tnp set 

RETRANSMIT OUTPUT 

2-Wire Transmitter (Loop Powered) Input 01 
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Intelligent RM4 DIM Rail A 
I Process Module: 

1 

MCKISUIrCES 0-TV, 0-10V, or 0-100V 

P F 

I 

" her 3 

, < 

> 

Features 

AUSTRAUAN MADE 

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 
Surface mount kit available 
Peak hold, tare or keypad security function 

Options 
Optically isolated analog retransmission 
4-20mA, 0-1V and 0-WV 
RS232/RS485 serial output 
Isolated output to power transmitters etc 

9 to 55 VDC fully isolated power supply 

Other models available to measure: 
Temperature, weight, frequency, AC 

volts/amps, pH, conductivity etc. 

N Description 
The RM4 series of DIN Rail Modules is designed and manufactured in Australia, to meet the wide 

variation of user requirements. The RM4-IV accepts DC inputs of 4-20mA, ±1V, ±10V and ±100V etc., 

II 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 

DC voltage (to power external transmitter/sensor) and retransmission (isolated) analog 4-20mA, 

0-1V, or 0-10V or serial RS232/RS485. 
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 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. 

1 

Electro Chemical Engineering Pty.Ltd. 
9n Calder Rd Rydalmere. NSW 2116. Ph (02) 684 2499 Fax (02) 684 2118. 
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SPECIFICATIONS 
Output (standard): 2 x relays, form A, rated 5A resistive 

Relay action:_ Programmable N.O. or N.C. 

OUTPUT OPTIONS 

Retransmission: Analog 4 to 20mA, 0 to 1V 
and 0 to 10V link selectable 
Serial RS232 or RS485 

DC voltage out: Isolated ±12V(24V) or ±5V(10V) 

PHYSICAL CHARACTERISTICS 

TECHNICAL SPECIFICATIONS 

Input types: Link selectable 4 to 20mA or 
DC Volts -2 to 2V, -20 to 20V, 
-100 to 100V 

Impedance: 800 (4 to 20mA) 
IMO on DC voltage 

ADC resolution: 1 in 20,000 

Accuracy: 0.1% of FS when calibrated 

Sample rate: 4 per sec 

ADC conversion: Dual slope ADC 

Microprocessor: MC68HCO5C8 CMOS 

Ambient temp: 40 to 60°C 

Humidity: 5 to 95% non condensing 

Display: Red LED 4 digit 7.6mm 

Power supply: AC 240V, 110V or 24V 50/60Hz 
DC 9 to 55V 

Display brightness: Programmable range min to max 

Power useage: 

REMOTE INPUT 

AC supply 4 VA max, 
DC supply, consult AIC (depends 
on display brightness & options) 

RETRANSMISSION - 

DC VOLTAGE 01? + 

DC VOLTAGE 043 

INPUT + 

INPUT - 

ELECTRICAL 
CONNECTIONS 

RELAY 1 

RELAY 1 

RELAY 2 

RELAY 2 

WO CONTACT 

NM CONTACT 

N/O CONTACT 

N/O CONTACT 

AC ACTIVE (DC -VE) 

NEUTRAL (DC+VE) 

EARTH 

Case size: 
Panel cut out: 

Connections: 

Weight: 

MECHANICAL 
INSTALLATION 

DIMENSIONS 

Available from: 

44mm x 91mm x 115mm 

DIN Rail mount, DIN1 & 

(EN50035 and EN50022) 

Plug in screw terminals 
(max 14 g wire) 
400 gms basic model, 
450 gms with option card 

120mm 

ORDER CODE 
RM4 -IV- =ED= . === 
POWER SUPPLY 

F11444V. =Elia 000 
240 VAC 

110 VAC 

24 VAC 

9 to 55 VOC 

RETRANSIUSSION OUTPUT 

M44-4V DO -I 100 
ANALOG (4.20mA, IV. 0-10V se4ctab4) 

RS212 

RS485 

4 

4 

C 

A 

2 

4 

DC VOLTAGE OUTPUT (to_ower xtmel etc( 

Ruuv.000.01 
±5V (us as 10V across b - output) 

il2V (use as 24V across & - output) 

S 

RM4IV8A91 
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Intelligent RM4 DIM Rail 
Process Module: G = Sa 
meawres ght, force, torque, pressure, level 

Features 

P F 
Ifi 

p 

AUSTRALIAN MADE 

Pushbutton calibration and setup 
Displays in engineering units 
Full isolation between input/output/power supply 
Programmable digital filter 
240V, 1WV or 24VAC 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 0-10V 
RS232/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/to taliser, pH, conductivity etc. 

Description 
The RM4 series of DIN Rail Process Modules is designed and manufactured in Australia, to 'nee' 

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 level: 

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. Each 

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/RS485. 
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 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, 

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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SPECIFICATIONS 
Output (standard): 2 x relays, form A rated SA resistive 

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: Isolated ±12V(24V) or -±5V(10V) 

PHYSICAL CHARACTERISTICS 

TECHNICAL SPECIFICATIONS 

Input types: Ratiometric 4 arm strain gauge 

Measuring range: Full scale 5mV, 10mV, 20mV, 
100mV & 200mV link selectable 

Excitation voltage: 5V and 10V link selectable 

Bridge resistance: 80Q to 20000 
Accuracy: 0.01% of full scale (alarms & display) 

Sample rate: 15 per sec (standard) 
(30 per sec optionally available) 

ADC conversion: 18 bit dual slope ADC 

Microprocessor: MC68HCO5C8 CMOS 

Ambient temp: 40 to 60°C 

Humidity: 5 to 95% non condensing 

Display types: Red LED 4 digit 7.6mm 

Display brightness: Programmable range min to max 

Power supply: AC 240V, 110V or 24V 50/60Hz 
DC 9 to 55V 

Power useage: AC supply 4 VA max, 
DC supply. consult AIC (depends 
on display brightness & options) 

OR 
ii 

REMOTE INPUT EXCITATION 

RETRANSMISSION 

'AETRANSMISSION . 

Case size: 
Mounting: 

Connections: 

Weight: 

OROUNO VI 

ELECTRICAL 
CONNECTIONS 

RELAY I NO CONTACT 

RELAY I WO CONTACT 

RELAY 2 WO 

RELAY 2 NiO CONTACT 

AC ACTIVE (OCVE) 

NEUTRAL (DC.VE) 

MAINS EARTH (CASE EARTH) 

LOAD CELLATRAIN GAUGE 
PRESSURE TRANSDUCER ETC 

DIMENSIONS 

Available from: 

44mm x 91mm x 120mrrr-- 
DIN Rail mount, DIN1 & DIN3 
(EN50035 and EN50022) 
Plug in screw terminals 
(max 14g wire) 
400 gms basic model, 
450 gms with option card 

MECHANICAL 
INSTALLATION 

1.--4471m 

f. 

120mm 

ORDER CODE 
RM4-SG- Ca:J=4=M 
POWER SUPPLY 

R1SG 1-71-1E1 -ODD 
240 VAC 2 

110 VAC 1 

24 VAC 2 

Sio 55 VEX 0 

RE-MARVA/SS:10N OUTPUT 

R1.44-Sa 00 0 I loo 
ANALOG (420rnA. 0-1V. 0-10V selectable) 

RS232 

RS485 

OC VOLTAGE OUTPUTilo power external sensors etc) 

1144-SG- 00 0 (DUI I 

25V (use as 10V across . 8 output) 

212V (use as 24V across S S. output) H 

H 

RM4SG27D91 
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Intelligent PM4 Monitors 
Model PM4-IV 

Measures 4-20mil, 0-1V, 0-10V or 0-100V 

1 s 

1 1-1 1-1 1-1 
1111 111.11 

10 2mm LCD 41/2 digit 

.11 ltl I 

P F 

14.2mm LED 6 digit plus keypad 

Wide choice of 
displays 

available: 

.1 

20mm LED 4 digit 

:1 .:, 1 

n in 
I I I 1,f I 

12.7mm LCD 4 digit 

. 2/ k 

P F 

14.2mm LED 5 digit plus keypad 
and annunciator 

AUSTRALIAN MADE 

20 segment LED 
bar graph plus 

7.6mm LED 4 digit 
display with keypad 

Description 
The PM4 series of process monitors is designed 
and manufactured in Australia, to meet the 
wide variation of user requirements. The 
PM4-IV accepts DC inputs of 4 to 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 
a single control/alarm relay. Optional outputs 
include an additional relay, isolated DC 
voltage (to power external transmitter/sensor) 
and retransmission (isolated) analog 4-20mA, 
0-1v, 0-10v or serial RS232/RS485. 
An external input is configurable to perform 
one of various functions ie, peak hold, peak 
and valley memory, alarm reset and security 
lockout. 
Full electrical isolation between power supply, 
input voltage/current and retransmission has 
elimated grounding and common voltage 
problems. This isolation feature makes the PM4 
ideal for interfacing to PLC's, computers and 
other data acquisition equipment. 

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 
Alarm/control relay output (5A) 
Rugged construction 
Remote input to perform special functions 
ie. max/min, peak/ display hold, security 
lockout 

Options 
. 2nd relay output (5A) 
Optically isolated analog retransmission 
4-20mA, 0-1V and 0- WV 
RS232/RS485 serial output 
Isolated output to power transmitters etc 
9 to 55 VDC fully isolated power supply 
Other models available to measure: 
Temperature, weight, frequency, AC 
volts/amps, pH, conductivity, 
BCD, RS232 & RS485 etc. r--\ 

ACN 001 589 439 Z3 
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1 

TECHNICAL SPECIFICATIONS 

Input types: 

Impedance: 

ADC resolution: 
Accuracy: 
Sample rate: 
ADC conversion: 
Mfdroprocessor 
Ambient temp: 

Humidity: 
Display types: 

Power supply: 

SPECIFICATIONS 
Power useage: AC supply 4 VA max, 

DC supply, consult AIC (depends 
on display type & options) 

Output (standard): 1 x relay, form A, rated 5A resistive 

Relay action: Programmable N.O. or N.C. 

OUTPUT OPTIONS 

2nd relay: Same specs as relay 1 

(form C optional) 

Retransmission: Analog 4 to 20mA, 0 to 1V 
and 0 to 10V link selectable 

Serial RS232 or RS485 

DC voltage out: Isolated ±12V(24V) or ±5V(10V) 

PHYSICAL CHARACTERISTICS 

Link selectable 4 to 20mA or 
DC Volts -2 to 2V, -20 to 20V, - - 

-100 to 100V 
80f1 (4 to 20mA) 
1MS2 on DC voltage 
1 in 20,000 
0.1% of FS when calibrated 

4 per sec 
Dual slope ADC 

MC68HCO5C8 CMOS 
LED models -40 to 60°C, 
LCD models -10 to 50°C 

5 to 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, 
41/2 digit 10.2mm 
AC 240V, 110V or 24V 50/60Hz 
DC 9 to 55V 

INSTRUMENT DIMENSIONS 

REAR PANEL 

IScuuro 
mulAtisrmtsco4 

cooncnon 

tSOLAITD DC OUTPUT 
Oolkna 

COM N/C 

COM 2nd PEI-AT pootknra 
N/0 

o 

o 

J1111;11; 
0 

0 

A B C D E F HJK In" 

"d 1 2 3 4 5 6 7 8 9 1011 F t + 

X X 

unitts (Ann; 

AC NEu PAL CDC ) 

AC AC INE CDC ) 

COM N/O 
MIA'? I 

EXVI 

/NV( 

INPUT - 

Available from: 

Bezel size: 
Case size: 

Panel cut out: 
Connections: 

Weight: 

DIN 48mm x 96mm x 10mm 

44mm x 91mm 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 option card 

PANEL MOUNT INSTALLATION 

ilSnin 92mm 

Mounting bcackol (2of 

Side vlow of mounting pone! 

ORDER CODE 
Pm4-w-CDOC-C3C3O-CDOM 
POWER SUPPLY 

PM4.1Y-E3-1=.000 000 
240 VAC 

110 VAC 

24 VAC 

9 to 55 VDC 

DISPLAY TYPE 

Pm4-w000 E1M '0000 
4 DIGIT LED 

5 DIGIT LED KEYPAD & ALARM LEDs 

6 DIGIT LED . KEYPAD 

BARGRAPH 4 DIGIT DISPLAY 

BARGRAPH 4 DIGIT DISPLAY . KEYPAD . . 

4 DIGIT LCD 

414 DIGIT LCD 

RETRANSMISSION OUTPUT 

PM4.IV- 000 000 1-l000 
ANALOG (4-20mA. 0-1V. O.1 OV select able) 

RS232 

154115 

2ND RELAY OUTPUT 

PM4-1V-000 .000 .0 00 

H 
D 

a 
a 

2 

DC VOLTAGE OUTPUT (to power extornal *gnaw.. ate) 

PM44V. cmqcmr=f-oonn 
N.PmsiglY 9F1Pss t qu1p4T1 

t i2V (us* as 24V acres* & . output) U' 

4 

1 

C 

P 

U 

PM41V8A92 
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Intelligent PM4 Monitors 
Model PM4-SG 

Measures weight, force, torque, pressure, level 

I. .Li. 'Ili II 

IMEMEV13TITIONEMq1:1* 

10 2mm LCD 41/2 digit 

V %Lk, k - "eV 

11 11; 

fi1 ". 

12.7mm LCD 4 digit 

Wide choice of 
displays 

available: 

Li wc14111 s I 

CAI 
A2 

P F V" 

A 

20mm LED 4 digit 

-.4. /5'00 Pi " Ni4ARA.0 /44,, 

14.2mm LED 5 digit IffaailtWiefmawfsioird.cligl,m, 
plus keypad and 

alarm LEDs 

41111111.4ai. 
MXT144.1441 OAP 

P F 

k 

14.2mm LED 6 digit plus keypad 

":4%1Kiii§hsk 

F V 

20 segment LED 
bar graph plus 

7.6mm LED 4 digit 
display with keypad 

Description Features 
The PM4 series of Process Monitors are designed 

and manufactured in Australia, to meet the 

wide variation in user requirements. The PM4-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 

pushbutton 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. Each instrument is supplied with a 

single control/alarm relay (standard). Optional 

outputs include an additional relay, isolated DC 

voltage (to power external transmitter/sensor) 
and retransmission (isolated) analog 4-20mA, 

0-1v, 0-10v or serial RS232/RS485. 

An external input is configurable to perform one 

of various functions ie, tare, peak hold, peak 

and valley memory, alarm reset and security 

lock out. 
Full electrical isolation between power supply, 

input voltage/current and retransmission 

eliminates grounding and common voltage 
problems. This isolation feature makes the PM4 

ideal for interfacing to PLC's, computers and 

other data acquisition equipment. 

Pushbutton calibration and setup 

Displays in engineering units 

Full isolation between input/output/power 
supply 
Programmable digital filter 

240V, 110V or 24V AC operation 
(DC optional) 
Computer tested 
Alarm/ control relay output (5A) 

Rugged construction 
Remote input to perform special functions 

ie. max/min, peak/display hold, security 

lockout 

Options: 
2nd relay output (5A) 
Optically isolated analog retransmission 
4-20mA, 0-1V and 0-10V 
RS232/RS485 serial output 
Isolated DC output to power transmitters etc 

9 to 55 VDC fully isolated power supply 

Other models available to measure: 
temperature, 4-20mA/DCvolts, 
ACvolts/amps, frequency (rate), 
pulse/totaliser, pH, conductivity, 
BCD, RS232. RS 485 etc. 

_:__I/ i SI lom.....: 1 ilf.:L v sk--_Ah I lif.h_T i -I i k- TD, 
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1 

1 

TECHNICAL SPECIFICATIONS 

SPECIFICATIONS 
Power useage: AC supply 4 VA max, 

DC supply, consult AIC (depends 
on display type & options) 

Output (standard): 1 x relay, form, A rated 5A resistive 

Relay action: Programmable N.O. or N.C. 

OUTPUT OPTIONS 

Input types: Ratiometric 4 arm strain gauge 

Measuring range: Full scale 5mV, 10mV, 20mV, 
100mV & 200mV link selectable 

Excitation voltage: 5V and 10V link selectable 

Bridge resistance: 80E2 to 2000E2 

Accuracy: 
Sample rate: 
ADC conversion: 
Microprocessor: 
Ambient temp: 

Humidity: 
Display types: 

Power supply: 

0.2% of full scale 
30 per sec 
10 bit sucessive approximation 
MC68HCO5C8 CMOS 
LED models -40 to 60°C, 
LCD models -10 to 50°C 
5 to 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, 
41/2 digit 10.2mm 

AC 240V, 110V or 24V 50/60Hz 
DC 9 to 55V 

2nd relay: Same specs as relay 1 

(form C optional) 
Retransmission: Analog 4 to 20mA. 0 to iV 

and 0 to 10V link selectable 
Serial RS232 or RS485 

DC voltage out: Isolated ±12V(24V) or ±5V(10V) 

PHYSICAL CHARACTERISTICS 

Bezel size: DIN 48mm x 96mm x 10mm 

Case size: 44mm x 91mm x 120mm behind 
face of panel 

Panel cut out: 45mm x 92mm +1mm &- 0mm 

Connections: Plug in screw terminals 
(max 14g wire) 

Weight: 400 gms basic model, 
450 gms with option card 

INSTRUMENT DIMENSIONS 

48rnrn 

REAR PANEL 

MOWED 
KITTANSPAIS9ON 

(OpITcnoT) 

ISOLATED DC owns 
ccolknoo 

Com N/C 

COM 

11/0 

7nd RELAY 

(0001TX) 

44mm 

0 0 

o 

II 

A BCDErr sive 
PLE NXITTCNI 

1 2 3 40 8 9 10 11 F 4, 04 0 pp* 
. 

MAINS rAnn I 

AC NEUITIAT. TDC 

AC ACTIVE (DC 

CCM N/O 
IkLAY I 

(XI IN 
GT47 

EXCITATION 

SOCHAL 

9GN.N. - 

ExcniuKDN - 

Available from: 

ELECTRO CHEMICAL 
ENGINEERING PTY LTD. 

90 CALDER 'LOAD RYDALMERE 2116 
PHONE : 684 2499 

PANEL MOUNT INSTALLATION 

115rnm 
92mm 

Mounting brockel (toff) 

Side view of mounting panel 

ORDER CODE 

PM4-SG- 00E] EDE:1 ' =ED= 
POWER SUPPLY 

PM4-SC ri==.00-0000 
240 VAC 

110 VAC 

24 VAC 

glo 55 VOC 

DISPLAY TYPE 

PM4SG Om t -171-0000 
4 DIGIT LED 

5 DIGIT LED KEYPAD & ALARM LEDs 

9 DIGIT LED KEYPAD 

8ARGFIAPI4 4 MGR DISPLAY 

SATIGTIAPT4 4 DIGIT DISPLAY KEYPAD 

4 DIGIT LCD 

41/2 DIGIT LCD 

RETRANSMISSION OUTPUT 

PI.44-3G- ono . 0 0 I 10 0 0 

0 

T1S272 

ANALOG (4.20mA, 0-1V. 0-10V selectable) ffl 
nstes 

?NO RELAY OUTPUT 

PM4-SC 000 00 - 0 R 0 0 
DC VOLTAGE OUTPUT (to power external sensors etc) 

PM4-3C- 000 Do- 00L_Jr--1 
isv (use as 10V across & outrn) 

t12`i (use as 24V across & - output) 
5J 

I 

PM4SG10F92 
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Electra 
Chet01601 

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: .A 

4 

Victoria 
2 Thomas Street 
Hawthorn, Vic. 3122 
Tel: (03) 819 2222 
Fax: (03) 819 2538 

0 

New South Wales Queensland 
90 Calder Road 170 Hyde Road 
Rydalmere, NSW 2116 Yeronga Old 4104. 
Tel: (02) 684 2499 Tel: (07) 840 3923 
Fax: (02) 684 2118 (07) 8-18 .3 498 
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1 

1 

1 

BRXSIESAIW. CMTY MNTEG-TRAT=, TELEMETRY SYSTEM corTc2 I:x.5.4/433/9-4 

SITE: 

LOCATION* 

°.ocklocc.4- 
PIMP 1 

KILOWATT/CURRENT TRANSDUCER 
;INSTRUMENT CHECK SHEET 

--DWG Pu vp 

KILOWATT TRANSDUCER CURRENT, TRANSDUCER 

MAKE . - ti o LT 1 11 MAKE.- ri OCT ). I1,7X 
MODEL - 1-11\0°-1....)4-7, 

MODEL . - r1 ©0 -11.1_4 
SERIAL NO: - . 3..).0P.-: (.3V.I... .Y.) . SERIAL NO : - 1A°°- 00P: --- 0 RANGE . - 

RANGE - 

CURRENT TRANSFORMER 

MAKE:- 
..CRIOMJ3100 

MODEL : - 

SERIAL NO: - 

RATIO - 

CLASS - 

INSTALLATION CHECK LIST 

TEST 
No. 

DESCRIPTION PASS 
(Tick) 

COMMENTS 

1 KILOWATT TRANSDUCER 
RANGE CORRECT v/ 

I 2 KILOWATT TRANSDUCER 
CONNECTIONS CORRECT 

3 CURRENT TRANSDUCER 
RANGE CORRECT 

'4 CURRENT TRANSDUCER 
CONNECTIONS CORRECT 

5 C.T.. RATIO CORRECT 

6 C.T. POLARITY CORRECT 
%,.// 

7 CONTROL VOLTAGE 
CORRECT 

8 

TEST OFFICER DATE WITNESS DATE 
' t/ 

1/A0S-95 

JPR Ref:- F6000TS1.MAS 
Page 1 of 1. 
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Euptislapilq cia.w 'coymcxx, SNTEGRATED DEPARTMENTAL TELEMETRY SYSTEM CONTRACT Yz..5-4/9.3/9-Q 

SITE: 

LOCATION: 

KILOWATT/CURRENT TRANSDUCER 
INSTRUMENT CHECK SHEET 

UR \N.1t k1AP 

Poie2- 

KILOWATT TRANSDUCER CURRENT, TRANSDUCER 

MAKE:- etc/CT-I 

MODEL:- ... Wc 
SERIAL NO:- .3 . . ... 
RANGE - 

ILCURRENT TRANSFORMER 

1 

1 

MODEL:- 

CROtAPTOO 

SERIAL NO:- 

AS-0 I RATIO: - 

CLASS:- 

INSTALLATION CHECK LIST 

MAKE:- ....... . 

MODEL - fl A00 4-1---1 

SERIAL NO:- 
. 

RANGE - 

TEST 
No. 

DESCRIPTION PASS 
(Tick) 

COMMENTS 

1 KILOWATT TRANSDUCER 
RANGE CORRECT 

-*2 KILOWATT TRANSDUCER 
CONNECTIONS CORRECT 

3 CURRENT TRANSDUCER 
RANGE CORRECT 

'4 CURRENT TRANSDUCER 
CONNECTIONS CORRECT 

S' C.T. RATIO CORRECT .1 

6 C.T. POLARITY CORRECT 

7 CONTROL VOLTAGE 
CORRECT 

. 

8 

TEST OFFICER DATE WITNESS DATE 
a2:3.66 

_________f . . /D.35 -'9S 

JPR Ref:- F6000TS1.MAS 
Page 2, of a. 
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rtizzx cr2w cOvmcii, INTEGRATED 1=' Tkl:E N TAX, 'TELEMETRY S -5t CONTRACT RS 47 9 4 
FLOW/PRESSURE/LEVEL TRANSDUCER 

INSTRUMENT CHECK SHEET 

SITE: 
oopooc,m._ Do,AptAlc, 

LOCATION: 

TAG NAME (IF ANY): 

MAKE: 
,PO Nib. ' 

MODEL: NAC 

SERIAL NO . : o (9 30 
1. CALIBRATION: 

(NEW INSTR. ONLY) 

,)O iv, A 
L t. 

2. ALARM LIMITS: 

NI A 

3. MOUNTING ARRANGEMENT: 

C,,-op.., (-- ( CA1) OcNit.i. Gtvo 

0.CCr e) k. et) 4\1 (:;oi L 

oc_.10\ tAt6° 
ACAb 

o'oct_olj;) 

TEST OFFICER DATE WITNESS DATE 

.23.3-95 

JPR Ref:- F6000TS3.MAS 
Page 1 
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Et1ms1E1.2Nav 
]ipm.P1.1k.ncmw.x..20x.m. TELEMETRY SYSTEM corIrrpula,.cnr 14.5-e1/3/94. 

FLOW/PRESSURE/LEVEL TRANSDUCER 
INSTRUMENT CHECK SHEET 

SITE: 
.120oR t3C, 1kt J t7: t.A P J Gs ts:L/-5T-A71-10t.) 

LOCATION: 

TAG NAME (IF ANY): 

MAKE: 
c)LA- 

MODEL: 
PLA-NP'S 3 

SERIAL NO.: 

\:\ 

41 3 - op-) 
1. CALIBRATION: 

(NEW INSTR. ONLY) 

2. ALARM LIMITS: 

3. MOUNTING ARRANGEMENT: 

Pa (At tticA 710,-i -n(7 6.0cT,F164,7-C 

V6I,J04"3 

43 42.5- 
11-t- 

00-1- 
04OL. 

f411,04S 
FNPVidcl 

ro4A 

TEST OFFICER DATE WITNESS 'DATE cR 
12.05 -9S 

JPR Ref:- F6000TS3.MAS Page. of S.. 
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rxxtx s ElAWE C TY COWWC L XNTEGRATEn DEPARTMENTAL. TELEMETRY SYSTEM CONTRACT R54/93794 
F-1.041/40-RESSURE/LEVEL TRANSDUCER 

.INSTRUMENT CHECK SHEET 

SITE: 1(00 kte) OA L. j R (kg; N MA S-7 M. te A/ 

LOCATION: 

. 

. TAG NAME (IF ANY): 

MAKE: ViEcIN 

MODEL: (.7,17 A37 Ai . 

SERIAL NO.: 

1. CALIBRATION! 
(NEW INSTR. ONLY) 

C.) - ? 4- ao, A 

. 

. 

2. ALARM LIMITS: 

3. MOUNTING ARRANGEMENT: 

. 
. L 

. 

Rdi)q 0,.. -- 1 

. 

FLOOP, of '1Jer v3 LL 

0 

al.q..0 T 

TESTOFFICER DATE WITNESS 

#4iJi. 
DATE 

lb a -%. 
a'.//:--Aa- .23-3-9 

JPR Ref:- F6000TS3.MAS Page i1 of 1. 
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1 

A I --- 

2 

ri 
z > 
K 
rTt 

DRIVE NAME 

OR NUMBER 

KW 
HP 

FULL LOAD 
CURRENT 

INSULATION 
READING 

CONTINUITY 
READING 

OVERLOAD MAGNETIC FUSE OR CIRCUIT 

BREAKER RATING 

LOCKOFF 
OPERATING 

MOTOR NO 
LOAD AMPS 

MOTOR 
VOLTS 

C.T. 
RATIO 

AMMETER 
SCALE 

SUPPLY NO 
LOAD VOLTS SE.i 1 ING SETTING 

FAAV\IS r 
9ryve+ 
icA-C Pia C., too tiN R._ 0 \ 

Poi Pu IA p 

- 

poy- Porma cri ( oorli k 
e 3Dr1 f1 

_co - 1 Ik_ 

o 3.5L 

115 A 

sA 
)4 10 

_ 
()OS A)vt9)JetP 

1-\ CO-cc-5 t- G 100 t"r). 0 . 21Z_ 

2 

,pob 
Vtiu_.) 

Po 7 -fg_A-Asrurra 
6 --c- tace" n- 
rA6Le 0 to Li 0. 2 it 

0 - 33A__ 
vary FA-0 

Po: .P.O 
0 -0 
ci-Er loorta- 

va.,2 , 4c.A-i- V tr Sir if-"I'G-3 (° elit- 0- C) A- I fci 
Foircv.ce, 5 4 - i-i 

(,-) 
--( 

:.. 
m i 
-- 
v 
Fii 
-.7 
--.1 

v 
- ______ ___ 

Fin 

__ 
1 

SCALE N.T.S. T ' 

IC FT AR D SI 0 N 
INDUSTRIES P11. LTD. ELECTRICAL 

id 1 .. .L. ,t/ .... . t. ..,,, CONTRACTORS & ENGINEERS. WACOL BRIS. DESIGNED J.P.R. 
TRACED J . P .R. TITLE BRISBANE CITY COUNCIL 

INTEGRATED DEPARTMENTAL 
TELEMETRY SYSTEM 

CONTRACT NUMBER R54/93/94 
CABLE AND MOTOR TEST SHEET 

FOR 

A/CPRitU 44_ bRI Ver 

i 

..,-, 

DRAWING No 

E 6 0 o orrss - 
CHECKED Cie 

DATE 023.3-95- 
APPROVED E,A ,, 

CLJENT 
NAME 

MITS 
, = - 
,' 

LEIIhR DESCRIPTION DATE AMEND CHK'D PROJ. No. F6000 

r A 1 B L 
_________ 

---1 c 
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1. 1 
I 

2 
I 

3 
1 

4 
1 

5 
I 6 

A 

_ 

___r- 

C 

_ 

D 

-- 

E 

-__ 

F 

SEOEB 

C.T. METERING 

(TARIFF 23) 

NOTES- 

F 

1 Li 

L2 
! MAIN PUMP DECONr-ICTOPS. SUMP PUMP OUTLET S 

OXYGEN PUMPS OUTLETS ARE LocATED IN UPPER- 

SECTION OF PUMP `BELL. 

2 SWITCHBOARD NEuTRAL & EARTH EPPS TO BE 
POSITIONED ADJAC.ENT TO EACH OTHER IN CLOSE 
PROXIMITY TO THE maim INCOMING CIRCUIT BREAKER 

3 CIRC.L1IT BREAKERS RATINGS TO SUIT LOAD & 

ENSURE TYPE 2 COORDINATION \.../11-14 CONTACTORS S 

OVERLOADS TO IBC 947 -4 -1. 

2 L3 

x G) 
N 

li MAIN \ - 3 
SEOEB 
3 PHASE. 41'.\./ SUPPLY 

CIRCUIT 
BREAKER - 4 MAXIMUM PROSPECTIVE 

3 PHASE FAULT LEVEL 
5 3.5kA FOR 1 SEC. 

\ \ 2 504 240V AC 

(NOTE 3) e CTi (5') 

PUMP CONTROL, SHEET 3 
150 - 

SOF TSTARTER 

I: i .0_\___,,.3 /5,7,Y I- OL 1 No.1 (NOTE I) 
\--_,,,-0 

r"y" 
5A 

,....4., 0 ( MAIN PUMP No.1 
:.....,0 - 6 .., 1,,,,---F1---.6-0. 0 -C 0 6,31.:xd 

- C FLG=iI5A 1 L__J 
7 7014s, 

- 8 

9 

to 

- 11 

_ 12 

13 

14 

15 

- 16 

17 

18 

_ 19 

20 

_ 21 

- 22 

- 23 

- 24 SUB -DISTRIBUTION ION 
BOARD ISOLATOR 

- 25 

- 26 

27 

- 28 - - 

29 

_30 

31 SUB-72..:STpIELITIDN 
_CARL-. 

_ 32 

33 

34 

_ 35 

36 

-.: .,0 
2A 2A 

,, j-o-I-1---11--o o in 
250A 

ILI 

2A 

t 
t --\ 17/ KWT1 150 154 145 TET S 

LINKS 

149 

n , 
/''' 4 - ,, \1 1 PUMP No.1 kW 

10 C 151 20,-,A 

ff,--.. 

r/ 0- 
25-9-95 MODIFY AS INSTALLED N.J. 

240V AC 
FROM DISTRIBUTION 
CIRCUIT BREAKER 

(NOTE 3) 

21\it CT 

)'-------° 

// 
AUX. SUPPLY' 

BOARD 

, ITI 152 -- ----1/ \h PUMP No.1 AMPS 
D 15.5.95 AMEND AS INSTALLED N.J. 

153 4 213m A 

2 40V 

_L:1-__ 

AC 
CONTROL 

OTOL 
3 

0 

03 

SHEET 3 

SOFT STARTER 
2 No.2 (NOTE 1) 

C 20.12.94 ADD C.P. TERMINALS TO 
LEGEND 
RELOCATE SUMP PUMP STR 
ADD SFTSTARTER FIELD 
TERMINALS 

P.K. 

2 ( ) 3) 

PUMP 

C2 B 07.12.94 ADD CROSS REF. TABLE P.H. 

) ;-c, 5A ,i-0----n---it--111----0 c MAIN PUMP No.2 
A 22-11-94 ISSUED FOR APPROVAL P.H. 

TA 2a 

-A °-------1-1-----41-1 0 C 63kw 
x,...0 

24 1F2 
, 

0\la 

o o C FLC=i15A 
No DATE AMENDMENT/ISSUE TO/ISSUE FOR INITIALS 

250A (Z 
._, 

1-7 KWT2 250 

TL2 
AMENDMENT & ISSUE REGISTER 

4' 
MANAGER 

DATE: . 

DIRECTOR OF PLANNING 
& DESIGN 

DATE: . 

242. 254 TES 
LINKS 

249 

- 1' 251 4 - 20ma .--- \--1 
PUMP No.2 kW 

255 

- 0-t7- 
IT 2 / 240V AC AUX. SUPPLY ---- 

FROM DISTRIBUTION BOARD 
CIRCUIT BREAKER 

' 
252 

DIRECTOR OF 
CONSTRUCTION 

DATE: 

DIRECTOR OF 
M & E SERVICES 

DATE: 

DIRECTOR OF SEW. 
OPERATIONS/W.S. 
DISTRIBUTION 

DATE: 

-0---r PUMP No.2 AMPS . 253 

240V 

-0 
12 

AC 
CONTROL, SHEET 4 

TOL 5 (NOTE 1) 103 
(NOTE 3) 

PUMP 

C53 
DESIGN 

ENGINEER 
IN CHARGE 

,1.0 ,,,,,_______n 
C m SUMP PUMP 

.----'C' 
j,,, _r1 ----C 3'.A., 2.21;Y 

DRAWN 
SUPERVISING / 
ENGINEER /1 k /OA i'r _FI 

-C FLC = 5A 

t - , 16A 
TRACED 

t 

03A 240N 
(NOTE 3) , pump 

AC 
CnNTROL. SHEET 4 

TOL 12 (NOTE 1) C73 
CHECKED 

- - --x.".. 0 1,r,________117 
C m OXYGEN PUMP Nol 

N7 -----C 1"\.... 0.3 3 kW 
-II 

JPR No. E94- 8M6000/AO 22-11-94 
10A FLT 

CADD FILE No. BM6000AO.DWG 

THIS DRAWING WAS PRODUCED 
USING AUTOCAD 

REFERENCES I C FLC = 1.9A 
),;)--------1-1----- 

240V AC I 

CONTROL, SHEET 4 

/-- / 

TOL E: 12 (NOTE 1) 
I 

(NOTE 3) PUMP 

00 
CS3 

' 
ICI 

ii 

BRISBANE 
CITY COUNCIL 

DEPARTMENT OF WATER 
SUPPLY & SEWERAGE 

;::".0- ',!'" ( m OXYGEN PUMP No2 I 

10A I 
i NB 

! '\.. 0.33 kW ,---,... 

ipti 1111071 h. -.%-°- 
1 

C FLC = 1.9A 
1 

.%'` 

CROSS REFERENCE TAR F 

LEGEND: 
MECHANICAL & ELECTRICAL SERVICES 

Brisbane City INFORMATION TECHNOLOGY 

_7_ 1 RELAY OP. 1 

L_ CONTACTOR OIL 

PROJECT: 

I DTS 
KOORINGAL DRIVE(SP1 9) SEWAGE 
CONVENTIONAL PUMP STATION 

ITEM SHEET UNE ITEM SHEET UNE REM SHEET UNE REM SHEET UNE ITENI SHEET UNE 
I 

FIELD DEVISE 

0 
R.T.L1 FUSE i-t7PMINAL 
R.T.U. LINK TER!,11NAL 

0 SWITCHBOARb TERMINAL 
C CATHODIC Pi:OT.---CTION 

TERMINAL 

C13 - COL 

E i P/A 

3 

i 

4 

L 
LCR62 - COIL 

- I C/O 
- 1 8/0 

4 
4 
- 

17 
8 
- 

RP 12 - COIL 
- I C/O 

3 
3 

30 
6 

RP7 1 - COIL 

- I C/13 
4 

4 
15 

9 

THRI - COIL 
- I N/0 
- 1 VC 

3 
3 

3 

4 

5 
is 

C23 = SOA70 

= I V8 

i 

3 

N 
13 

PAR -COIL 

_ 1 C/a - 
4 

- 
RP13 -COIL 3 RP8I - COIL 

- 1 c/o 
4 

4 

17 

12 

THR2 -COIL 

- 1 N/C 

3 

3 

;c01 

20 

TITLE: 

SWITCHBOARD 
ELECTRICAL SCHEMATIC 
& THREE LINE DIAGRAM 

C53 - COL 
- 3 N/0 
- I N/O 

4 
1 

- 

3 
22 
- 

PRI - COIL 
- 1 C/O 
- I c/o 

3 
3 

- 
9 

4 

- 

RPI4 - COIL 
- 1 C/0 

3 

3 
28 
13 

SMC - I C/O - 4 7 TOLL COIL 
- I N/O - I N/C 

I 

3 
3 

5 
5 
5 

- 37 

38 

C73 - COL 
- 3 N/O 
- I N/O 

4 

1 

- 

0 

26 
- 

PR2 - COIL 
- I C/O 
- I C/O 

3 
3 
- 

25 
14 
- 

RP21 - COIL 
- I C/O 

3 
3 

34 
21 

SS1 - COL 
- 1 N/0 

3 

3 

II 

II 

TOL2 - COIL 
- I N/O 
- I N/C 

1 

3 
3 

14 
15 

20 
r ) PTO! DICITALI 

C83 - COL 
- 3 N/O 
- I N/O 

4 
1 

- 

II 

31 

- 

RLI I - COIL 
- I C/O 
- 1 C/O 

3 
3 
3 

il 

5 
9 

RP22 - COL 
- I c/o 

3 
3 

36 
23 

SS2 - CO. 
- 1 N/0 

3 
3 

27 
20 

TOL5 - COIL 
- 1 9/0 
- I N/C 

I 

- 
4 

22 

- 
3 

\../ , INPUT 
I 

< 1.',-- --. ,1, R 1.1 DIG:71;C c.:OTPLIT SCALE: N.T.S . I No. 1 OF 8 SHEETS 

- 391 ORIGINAL I 

LCRS - COL 
- I C/O 
- I N/O 

4 
4 
4 

4 

5 
3 

RL21 - COIL 
- 1 c/o 
- I C/O 

3 
3 
3 

27 
21 
19 

RP23 - COL 
- 1 C/O 

37 
31 

THRI - COL 
- 1 C/O 

4 

4 

15 

9 

TOO - COIL 
- 1 9/0 
- I N/C 

I 

- 
4 

26 
_ 

13 

___,, 

F-____-___-= p.n., DRAWING No. 

E94-BM6000/A0 

I 

AMEND. 

E 

ANALoc-, i::,-,,,T 
LCR61 - COL 

- I C/O 
_ 1 IVO 

4 

4 
- 

14 

4 
- 

RPII - COIL 
- 1 C/O 

3 

3 

28 
5 

1824 - COL 
- I C/O 

3 

3 
34 
30 

THR2 - COL 
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EQUIPMENT AND LABEL 
- 4 

SCHEDULE 
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- 6 RIM CRY MAKE and NUMBER DESCRIPTION LABEL 
00 3 TERCEL IP7050 70KA UGHTNING ARRESTORS UGHTNING ARRESTORS 
01 1 TERASAKI XH-400NE/250 WITH XFHA34 HANDLE MAIN CIRCUIT BREAKER MAIN SWITCH 7 02 2 TERASAKI XH-25ONJ/250 WITH XFHA23 HANDLE MAW PUMP No 1 & No 2 PUMP No i / No 2 

CIRCUIT BREAKERS 
03 1 TERASAKI DIN -T9 -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 -GIST BOARD ISOLATOR - 05 1 TERASAKI ND250A/24 SUB DISTRIBUTION CIRCUIT BREAKER CHASSIS 
06 2 EMSBY SAFTRONICS MIPAC MPC (EXISTING ON SITE) MAIN PUMP No 1 & No 2 SOFT STARTER SS I /SS2 
07 2 SPRECHER & SCHUH CA6- 140-E-10 -240V WITH CEF1- VS2 BUSBAR MAIN PUMP No.1 & No.2 UNE CONTACTORS C I 3/C23 - 9 
08 2 SPRECHER & SCHUH CEF I -11-415V MAIN PUMP No.1 & No.2 THERMAL OVERLOAD TOL 1/TOL2 
09 1 SPRECHER & SCHUH CA3-23 -10-A240 SUMP PUMP UNE CONTACTOR C53 
10 1 SPRECHER & SCHUH CT3-12 3.8-6.0A SUMP PUMP THERMAL OVERLOAD 

, 10 n 2 SPRECHER & SCHUH CA3 -23 -10 -A240 OXYGEN PUMPS No 1 & No 2 UNE CONTACTORS C73/C83 
12 2 SPRECHER & SCHUH C13-12 1.6-2.5A OXYGEN PUMPS No 1 & No 2 THERMAL OVERLOADS 
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23 1 TERASAX DIN -T6 -110 PUMP WELL LIGHTING CIRCUIT BREAKER REFER LEGEND CARD 
24 1 TERASAK DIN -T6 -102 RTU LAPTOP GPO CIRCUIT BREAKER REFER LEGEND CARD - 15 
25 1 TERASAK DIN -T6 -105 SWITCHBOARD FLUORESCENT UGHT CIRCUIT BREAKER REFER LEGEND CARO 
26 1 TERASAX DIN -T6 -106 CATHODIC PROTECTION UNIT CIRCUIT BREAKER REFER LEGEND CARD 
27 1 TERASAK DIN -TB -110 PUMP WELL VENTILATION FAN CIRCUIT BREAKER REFER LEGEND CARD 16 28 1 TERASAK DIN -To -106 KW & CURRENT TRANSDUCERS AUX SUPPLY C/B REFER LEGEND CARD - 29 1 TERASAK DIN -T6 -106 RTU POWER SUPPLY CIRCUIT BREAKER REFER LEGEND CARD 30 1 TERASAK DIN -T6- 106 FLOWMETER EVALUATOR UNIT CIRCUIT BREAKER REFER LEGEND CARD 

17 31 3 TERASAK DIN -T6 -106 SPARE 240VAC CIRCUIT BREAKER REFER LEGEND CARD - 32 3 BURGESS 053 SWITCHBOARD DOOR SWITCHES 
33 3 LARSON LBB113 13W FLUROESCENT SWITCHBOARD UGHTS 
34 1 CROMPTON 243-01AG WITH SUPPLIMENTRY RED POINTER WELL LEVEL INDICATOR WELL LEVEL 18 4 -20rnA INPUT SCALE 0-1001 
35 1 PLATYPUS 2 WITH APCS-INT227 DEUVERY PRESSURE TRANSMITTER DELIVERY PRESSURE TRANSMITTOR 

B 22.12.94 ALTER EQUIP. AS REQ'D P. K . 
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36 1 VEGA 137M/E25B WELL LEVEL TRANSMITTER WELL LEVEL TRANSMITTER 19 37 2 TERASAKI DIN -T9 -106 MAIN PUMP No 1 & No 2 CONTROL CIRCUIT BREAKER PUMP Not /PUMP Not CONTROL 
3B 2 CROMPTON 242 -1556 -240V MAIN PUMP No 1 & No 2 HOUR RUN METER 
39 2 SPRECHER & SCHUH RT3-A-240V MAIN PUMP No 1 & No 2 THERMISTOR RELAY THR 1 /2 

20 40 2 IZUMI RM2S -U-240V WITH S1A 2S -05U BASE MAIN PUMP No 1&2 SOFT STR START RELAY RP I 4/RP24 
41 2 !ZUNI RM2S-U-240V WITH SA 2S -05U BASE CONTROL CIRCUIT POWER ON RELAY PR1/2 
42 2 IZUMI RM2S -U-240V WITH SR 2S -05U BASE PUMP No 1 & No 2 SOFT STARTER AUX FAULT RELAY RL 1 1/21 
44 2 IZUMI RM2S -U -24VDC WITH SM2S-05U BASE RTU MAIN PUMP No I &2 CONTACTOR CLOSE RELAY RP12/22 21 
45 2 IZUMI RM2S-U-24VDC WITH SM2S-05U BASE RTU MAIN PUMP No I & No 2 SOFT STR FLT RESET RP13/23 
46 2 SPRECHER & SCHUH OL3-GRYW-EM WITH Bo 9s -I3 - 24V-2W MAIN PUMPS No 1 & No 2 STATUS INDICATION LAMP STATUS 

(RED USED) ON = RUNNING 22 
SLOW FLASH = FAULT - 

. 
FAST FLASH = START 47 2 SPRECHER & SCHUH DT3P -G -10M MAIN PUMP No 1 & No 2 START PUSHBUTTON START 

23 4B 2 SPRECHER & SCHUH DN3-30 -01 WITH 0E3-01 CONTACT BLOCK MAIN PUMP No 1 & No 2 STOP PUSHBUTTON - 49 2 SPRECHER & SCHUH DT3P -MB -TOM MAIN PUMP N o 1 & No 2 RESET PUSHBUTTON 
EMERGENCY STOP 
LOCAL RESET , 50 2 TERASAKI DIN -T6 -310 OXYGEN PUMP No 1 & No 2 CIRCUIT BREAKER REFER LEGEND CARD 51 1 MULITTRODE MTR -2 SUMP PUMP CONTROL RELAY LCR5 - 24 52 1 MULTTIRODE MTR -2 SURCHARGE ALARM RELAY LCR61 53 1 MULTITRODE MTR -2 PUMP WELL FLOODED RELAY LCR62 54 2 IZUMI RM2S -U-240V WITH SM2S -05U BASE RTU OXYGEN PUMP No 1 & No 2 RUN RELAYS RP71/8 I _ 25 55 1 KRAUS & NAIMER CG8-A220-E-604 HEADING STATION CONTROL STATION CONTROL MODE SELECTOR 

LABEL LOCAL-REMOTE 
56 1 SPRECHER & SCHUH DT3P -MB -10M SITE ATTENTION ALARM RESET PUSHBUTTON ALARM RESET 26 57 1 SPRECHER & SCHUH OT3P -G -10M SUMP PUMP START PUSHBUTTON START - 58 1 SPRECHER & SCHUH OT3P -R -01M SUMP PUMP STOP PUSHBUTTON STOP 59 1 SPRECHER & SCHUH DL3 -GRAN - EM WITH 13a9s -13-24V-2W SWITCHBOARD ATTENTION ALARM ATTENTION ALARM (YELLOW USED) 27 60 1 WATTLIASTER KOBISHI 160K24 -CLEAR PUMP WELL SITE ATTENTION ALARM 61 1 CUPSAL 560420 THREE PHASE OUTLET 415VAC _ ... 62 2 CUPSAL 15 SINGLE PHASE OUTLET & RTU SINGLE PHASE OUTLET 240VAC/ RTU LAPTOP SUPPLY 28 63 2 CUPSAL BP165012 WITH 2 X BP165F FEET NEUTRAL UNKS NEUTRAL - 64 2 CUPSAL BP 165012 EARTH LINKS EARTH 65 77 KUPPON SAK4 "G" RAIL SWITCHBOARD TERMINALS 
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BOTTOM OF EQUIPMENT CHASSIS TO ALLOW AIR MOVEMENT 
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e CONSTRUCTION NOTES 1 -----e e 
1 

LDISMILIION 
Cubicle to be of 1.6ein thick Grade 316 Stainless Steel 2B fuush sheet folded fully welded at Joints, stiffened where necessary to form a rigid 
Weather and vernen proof Plinth mounting enclosure. 1P55 te AS1939. 

0 0 0 
"......s.'"--....C8: 

- 
1 1 

0 0 0 0 0 
liznoed Panels to be 2.0mni thick Zinc Anneal sheet folded fat). 
welded at joints and stiffened where necessary. 
Door seals to be retained try use of metal framing. 
Equipment panels to be 3.0m Steel sheet. 
Fit 4 1412 lifting Lugs to the top of the cubicle 

of cubicle. 

Fit catch stays to doors and hinged panels to allow Finnan, Opening of 110' 

t4P21"co7f1 AS 1939. 
panels and cubicle for earth continuiy. 

NN F 15.7.96 AS CONSTRUCTED - El 

MI RAM - SUM rim 
MP 01111 

........ - nal 

..FI 0 0 C> 
E 26 -9 -95 P.H. 
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- 11 
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- 15 
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- 18 

- 19 
20 

21 

REVISION Fit one drawing holder and one to book holder to the Rear of Door 
Nal as shown on General Arrangement Drawing. 
Fit one Legend Card Holder to Front of hinged panel Not. 
Termination sc+edule to be mounted on hinged panel to show terminals and their 
cAonnito:c2tiozons..p...S:h=tat r.abz 

for future. 
zetel.Irtiey. Clear Perspex sheet of A4 size. 

I 

i 
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C.B. cede, degrease and acid dip. 
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Ptnth to be 150m x soon x 6rin Mild Steel Channel. 
Grind smooth all welds, descale and degrease arid Hot Dip Gots/cause. 

PAINTWORK - EQUIPMENT CHAtIlS. HINGED PANT) S. LOG BOOK HOLDER AND 
I I 0 0.....,.........so-___.40 

e 
HINGED PANEL No1 

DRAVING HID DEP/ 
Grind smooth all welds. descale and degrease. Finish with electrostatically 
applied oven cured, polyester Powderkote to colour white. 
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A 06-12-94 ISSUED FOR APPROVAL C.8. 

e No DATE AMENDMENT/ISSUE TO/ISSUE FOR INITIALS Lowe 1. Fletcher CP lift off Type KIS. 
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Fletcher CP lift off Type KIS. 
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Selectrix 1107SSCO4 handle (2 off). 
Selectrix 1107-U6 3 Point CAM (2 off). 
Enka 3 Point Locking Bars (2 off). 
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UMULE=1:36:1 
Selectrix 1107SSCU3 Handle (6 off). 
Selectrix 1109-77/ Barrel Lock (6 off). 
Selectrix 1107-U6 3 Punt CAM 16 off). 

3 Point Lacking Bars (6 off>. 
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22 Main Switch labels' letter sire to be line, compartment labels' letter size _ VIEW OF HINGED PANEL to be 10mn and remainder labels' letter size to be etrirt 
Internal labels N3 Chrome DESIGN 

ENGINEER 
IN CHARGE 

to be secured with Plated metal threads. 
External labels to be secured with M3 316 Grade Stemless Steel meta threads. 23 (WITHOUT HINGES) (SCALE 1 :5) II Where Switchboard wiring obstructs labels mounted on equipment chassis the labelS - 
shall be mounted on duct lid and tine lid secured by a single cable tie at one corner. . 

_ 24 ME2M 
All wiring to be PVC V75 600V Grade. Control and instrumentation wring to be minimum 1.5m2 tinned flexible copper conductors colour coded as shown below, - 25 numbered at each end and terminated by use of metal ferrules or crimp lugs. 
Power wiring to be minimum 2.5,41,2 nultistrand copper conductors phase colour coded as Shown below. 
Wire numbering system shall be Grafoplast. _ 26 

=MR= 
Phase String (A, B L C) - red white and blue 

27 Voltmeter and current transformer connections - red white, blue. and BLACK. 
240V control active - white 
Thermistors and no volt contacts - orange 

i 2410V neutral - black 
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- 37 
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24V ELV positive - grey 
24V ELV negative - grey 
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___ ..._ - KV l CURRENT 
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RTU 
FOVEA SUPPLY 

FLOwmEtER 

SPARE 

SPARE 

SPARE 

EMY1334 
PUMP Not 

OXYGEN 
PUMP Not 

Intrinsically safe siring - blue Earth - green-yellow I' TERMINALS I. 'TERMINALS 133. 134, 233, 234 THERMISTORS - DO NOT TEST ABOVE 2.2v' 
1 - 4nn R-W-R 

- fit Adjacent to Terminal Strip 
1 

2. *SP19' - 20m V -B -V 316 Stainless Steel Fit to Door 2, label dimensions 150m x 35m. 
3. 'DANGER 415V' Ban R-W-R 316 Stainless Steel Fit to Door 2, label 

dimensions 120m m x 15. 
4. 'SUPPLY AUTHORITY METER PANEL' lOnn W-B-W 316 Stainless Steel Fit to Door 4, label dimensions 300nn a 20rom ' 

'PLEASE CHECK THAT THE' 
'STATION IS IN REMOTE' ) - Single Label Sc., V-B-V 316 Stainless Steel 
'NODE BEFORE LEAVING SITE' ) Fit to Door 2, label dimensions 210m a 60min. 

- Use 41,1,0 earth wire For door/cubicle connection. - Gland plate opening to be re with 25men X 6nn metal strips 
drilled and tapped with 6onin holes. 
Fitting holes for gland plates to be spaced at a maximum of 151)mn apart. 

- Gland plate openings to be sealed with 25net wide neoprene gaskets glued to the Switchboard. 
- Sunshields to have rounded corners with all edges turned tn. 
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