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J & P Richanlion Industries Pty Ltd 

1.0 PUMPS 

SUPPLIER: HOMA PUMP TECH. AUSTRALIA PTY. LTD. 

Ph: (02) 9202 0600 
Fax: (07) 3849 7633 

MODEL: MX2460-P104 20Kw 

Submersible Pump 

SUPPLIER: ITT FLYGT Ltd. 
Level 4, The Octagon, 99 Phillip St. 
Parramatta, NSW 2124 

Ph: (02) 9202 0600 
Fax: (07) 3849 7633 

MODEL: REDI 4 

Submersible Sump Pump 

File: Npr_Scrver/docsPsched/Masters.doc Revision 0 Date: 25 May 2001 
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PUMPEN MIT SYSTEM 

Montage- und Bedienungsanleitung 
Installation and Operation Instruction Manual 
Montage- en Bedrijfinstrukties 
Stand: 10/2003 
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Baureihe / Series / Serie 
MX 13... 

V 13... 
MX 23... 

V 23... 
M 24... 

MX 24... 
V 24... 
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1. Konformitatserklarung 

EG-Konformitatserklarung im Sinne der EG- 
Maschinenrichtlinie 89/392/EWG, Anhang II A 

Wir, die HOMA Pumpenfabrik GmbH, Industriestrasse 1, 

D-53819 Neunkirchen-Seelscheid, erklaren hiermit, dass 
die Pumpentypen 

MX 13... V 13... MX 23... V 23... 

M 24... MX 24... V 24... 

aufgrund Ihrer Konzipierung und Bauart sowie in der von 
uns in Verkehr gebrachten Ausfuhrung den einschlagigen 
grundlegenden Sicherheits- und Gesundheitsanforderun- 
gen der EG-Maschinenrichtlinien entsprechen. Bei einer 
nicht mit uns abgestimmten Anderung der Pumpen verliert 
diese Erklarung lhre Gultigkeit. 

EG-Richtlinien, denen die Pumpen entsprechen: 
EG-Maschinenrichtlinie 98/37/EG 
EG-Richtlinie elektromagnetische 89/336/EG 
Vertraglichkeit 
sowie die Anderung 92/ 31/EG 
sowie die Anderung 93/ 68/EG 
EG-Niederspannungsrichtlinie 73/ 23/EG 
EG-Richtlinie explosionsge- 94/ 9/EG 
schutzte Betriebsmittel 

Angewandte harmonisierte Normen 
EN 60335-2-41 1) EN 60335-1-13 EN 60034 Teil 5 

EN 60204 Teil 1 1) EN 61000-6-1 EN 61000-6-2 

EN 61000-6-3 EN 61000-6-4 EN 55014-1 

EN 55104-2 EN 61000-3-2 EN 61000-3-3 

EN 292 EN 50014/18/19/20 `) 

Insbesondere angewandte nationale Normen und tech- 
nische Spezifikationen (die sonstigen angewandten 
Normen fur den allgemeinen Maschinenbau sind im 
Konstruktionsbereich aufbewahrt): 
ISO 9906 DIN 24250 

(Dr. Klaus Hoffmann, Geschaftsfuhrung) 
01.09.2003 HOMA Pumpenfabrik GmbH 

gilt nicht fur Ausfuhrung Ex 
2) gilt nur fur Ausfuhrung Ex 

Erstellt: Totzke Index: 0 

Datum 01.09.2003 Lfd.-Nr.: CE 1 
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2. Sicherheitshinweise 
2.1. Allgemeines 
Kennzeichnung von Hinweisen in dieser Bedienungs- 
anleitung 

&Die in dieser Bedienungsanleitung enthaltenen Sicher- 
heitshinweise, deren Nichtbeachtung Gefahrdungen fOr 
Personen hervorrufen kann, sind mit einem allgemeinen 
Gefahrensymbol, Sicherheitszeichen nach 
DIN 4844-W 9, gekennzeichnet. 

&Bei Warnung vor elektrischer Spannung erfolgt Kenn- 
zeichnung mit Sicherheitszeichen nach DIN 4844-W 8. 

2.2. Generelle Sicherheitshinweise 
Hier nicht genannte allgemeine Vorschriften und 
Normen behalten ebenfalls ihre Gultigkeit. 

&Diese Bedienungsanleitung enthalt grundlegende Hin- 
weise, die bei Aufstellung, Betrieb und Wartung zu beach- 
ten sind. Daher ist diese Bedienungsanleitung unbedingt 
vor Montage und lnbetriebnahme vom Monteur und Betrei- 
ber zu lesen und muss standig am Einsatzort der Maschi- 
ne/Anlage verfugbar sein. Personen, die mit dieser Bedie- 
nungsanleitung (Gebrauchsanweisung) nicht vertraut sind, 
dOrfen das hier beschriebene Gerat nicht benutzen. 
Kinder und Jugendliche unter 16 Jahren diirfen die 
Pumpe nicht benutzen und sind vom angeschlossenem 
Gerat fernzuhalten. 

ehDer Arbeitsbereich ist zweckmaRig abzusperren und 
muss den ortlichen Vorschriften fur den Arbeitsschutz ent- 
sprechen. 

&Verwenden Sie eine personliche Sicherheitsausrustung 
wie Sicherheitsschuhe, Brille, Helm und Gummihandschu- 
he. 

&Vergewissern Sie sich, dass der Fluchtweg vom Ar- 
beitsbereich nicht versperrt ist. 

&Um Erstickung und Vergiftungen auszuschliellen, ist zu 
gewahrleisten, dass hinreichend Sauerstoff am Arbeitsplatz 
vorhanden ist und dass keine giftigen Gase im Arbeitsbe- 
reich vorkommen. 

&MOssen Arbeiten mit SchweiRgeraten oder Elektro- 
werkzeugen durchgefuhrt werden, ist festzustellen, ob kei- 
ne Explosionsgefahr besteht. 

&Unmittelbar nach Abschluss der Arbeiten mussen alle 
Sicherheits- und Schutzeinrichtungen wieder angebracht 
bzw. in Funktion gesetzt werden. 

&Der Betreiber ist im Arbeitsbereich des Gerates 
gegenaber Dritten verantwortlich. 

&Niemals bei laufender Pumpe oder bei noch rotieren- 
dem Pumpenlaufrad in die Saugoffnung oder Druckoffnung 
des Pumpengehauses greifen. 

&Wahrend des Betriebes der Pumpe dOrfen sich 
Personen nicht im FOrdermedium aufhalten. 

&Die Unfallverhutungsvorschriften sowie die allgemein 
anerkannten Regeln der Technik sind einzuhalten. 
Wir weisen darauf hin, dass wir nach dem Produkthaf- 
tungsgesetz fur Schaden, die durch unser Gerat verursacht 
werden, wenn die Hinweise und Vorschriften aus dieser 
Bedienungsanleitung nicht eingehalten werden, nicht haf- 
ten. Fur ZubehOrteile gelten die gleichen Bestimmungen. 
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3. Einsatz und Technische Beschreibung 
3.1. Einsatz der Pumpen 

&Beim Einsatz der Pumpen zur Reinigung bzw. Wartun- 
gen in Schwimmbecken ist sicherzustellen, dass sich keine 
Personen im Fordermedium aufhalten und die Pumpen mit 
einer Fehlerstrom-Schutzeinrichtung mit einem Bemes- 
sungsfehlerstrom von nicht mehr als 30 mA versorgt wer- 
den. 

Abwasserpumpen der Baureihe A eignen sich zum Fordern 
von Schmutzwasser und Fake lien mit Schlamm- und wei- 
chen Feststoffbeimengungen. Anwendungsbereiche sind 
z. B. Entsorgung im kommunalen und privaten Bereich, im 
Gewerbe und Industrie. 
Die Pumpen sind nicht geeignet zum Fordern von Medien 
mit stark abrasiven Anteilen (z.B. Sand, Kies, Steine). Bei 
chemisch aggressiven Anteilen im Fordermedium ist unbe 
dingt die Bestandigkeit der verwendeten Pumpenwerkstoffe 
zu beachten. 
Die Pumpen sind fur den transportablen als auch fur den 
stationaren Betrieb geeignet. Die Installation fur den 
Tauchbetrieb ist freistehend auf festem Untergrund oder mit 
einem automatischen Kupplungssystem fur Schachtbetrieb 
moglich (siehe unter 7.). 
Bei Modellen mit Motor-MantelkOhlung ist die Trockenauf- 
stellung aut!erhalb des Abwasserschachtes moglich. 

Beim Betrieb der Pumpen mit einem Frequenzumformer 
muss dieser unbedingt mit einem Ausgangsfilter zum Ab- 
puffern auftretender Spannungsspitzen ausgerustet sein, 
da solche Spannungsspitzen Teile des Pumpenmotors 
zerstoren konnen. 

3.2. Technische Daten 
Druckanschluss 
MX 13..., V 13... 
MX 23..., V 23..., 
M 24..., MX 24..., V 24... 
Spannung 
Drehzahl 
2-polig 
4-polig 
6-polig 
Isolationsklasse 
Schutzart 
Netzanschlussleitung 
Kabeltyp 
Gerauschpegel im Lastlauf, 
1,60 m vom Boden 

DN 80 
DN 100 

400 V 

2900 U/min 
1450 U/min 
960 U/min 

F 

IP 68 
10 m 

07RN-F... 
5 70d(B)A 

3.3. Betriebsbedingungen 
Temperatur des Fordermediums: 35°C, kurzzeitig bis 
maximal 60°C. 
Dichte des Fordermediums: max.: 1100 kg/m3 
PH-Wert: 5 bis 11. 

Niveau des Fordermediums: Das minimale Niveau des 
Mediums muss stets Ober der Oberkante des Pumpenge- 
hauses liegen. 
Betriebsart: Die Motoren sind fur den Dauerbetrieb S1 

untergetaucht ausgelegt, maximal 15 Schaltungen pro 
Stunde. Unsere Garantiebedingungen sowie Wartungs- 
empfehlungen beziehen sich ausschliefIlich auf den Einsatz 
der Pumpen im Aussetzbetrieb. Verkurzte Garantiezeiten 
und Wartungsintervalle bei Dauerbetrieb erfragen Sie bitte 
Ober unseren Werkskundendienst. 

3.4. Explosionsgefahrdete Bereiche 

&Zum Betrieb in explosionsgefahrdeten Bereichen 
fen ausschliefIlich explosionsgeschutzte AusfOhrungen der 
Baureihe eingesetzt werden. 
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&Die Explosionsschutzklasse der Pumpen muss in je- 
dem Einzelfall von den Behorden fur den Montageort zu- 
gelassen werden. 

4. Garantie 
Garantieleistungen auf die in dieser Anleitung beschriebe- 
nen Pumpen setzen die Beachtung und Einhaltung aller in 
der Anleitung enthaltenen Hinweise voraus, insbesondere 
bezuglich des Einsatzes, der Installation und des Betriebes. 

5. Transport und Lagerung 

&Die Pumpe niemals am Anschlusskabel oder am 
Druckschlauch oder -rohr anheben oder transportieren, 
sondern stets am Traggriff bzw. den Tragosen. Falls not- 
wendig eine Kette zum Anheben befestigen. 

&Die Pumpe kann in senkrechter oder waagerechter Po- 
sition transportiert werden, beim Transport nicht werfen 
oder sturzen. Bei langerer Lagerung ist die Pumpe gegen 
Feuchtigkeit, Warme oder Frost zu schutzen. 

6. Efektroanschluss 

AEine fachmannische PrOfung vor Inbetriebnahme muss 
sicherstellen, dass die geforderten elektrischen Schutz- 
maRnahmen vorhanden sind. Erdung, Nullung, Trenntrafo, 
Fehlerstrom- oder Fehlerspannungsschutzschalter mussen 
den Vorschriften des zustandigen Elektrizitatswerkes ent- 
sprechen. 

ADie in den Technischen Daten angegebene Spannung 
muss der vorhandenen Netzspannung entsprechen. 

ATauchmotorpumpen, die zur Verwendung im Freien be- 
stimmt sind, mussen eine Netzanschlussleitung von minde- 
stens 10 m Lange haben. 

AStellen Sie sicher, dass die elektrischen Steckverbin- 
dungen im uberflutungssicheren Bereich liegen bzw. vor 
Feuchtigkeit geschiitzt sind. Netzanschlusskabel und Stek- 
ker sind vor Gebrauch auf Beschadigung zu prOfen. 

&Das Ende des Anschlusskabels darf nicht ins Wasser 
eingetaucht werden, da sonst Wasser in den Motor- 
Anschlussraum gelangen kann. 

&Motorschutzschalter bzw. Schaltgerate dOrfen niemals 
in explosionsgefahrdeten Bereichen montiert werden. 

AVorschrift fur Osterreich: Bei Verwendung in Schwimm- 
becken und Gartenteichen darf die Pumpe nur Ober einen 
Trenntransformator gemaR OVE-EM 42 Teil 2 (2000)/1974 
§2022 betrieben werden. 
Bitte fragen Sie Ihren Elektrofachmann! 

6.1. Anschluss 3Ph-Motoren 
Die Pumpen mussen an ein Schaltgerat mit Motorschutz- 
schalter angeschlossen werden. Original HOMA- 
Schaltgerate sind als Zubehiir lieferbar (s. Schaltgerate- 
Programm). Bei Verwendung anderer Schaltgerate ist bei 
der Auslegung des Motorschutzschalters auf den Nenn- 
strom des Motors zu achten (siehe Typenschild). 

Start-Art 
Die Auslegung des Pumpenmotors fur eine Start-Art (Direkt 
bzw. Stern-Dreieck) ist den Typenschild-Daten zu entneh- 
men. Pumpen kleiner 4 kW sind serienmaRig fur den Di- 
rekt-Start (DOL) ausgelegt. Bei Motoren mit 400 V Span- 
nungsangabe sind die Wicklungen im Stern geschaltet fur 
eine Netzspannung von 400 V/3Ph. Die Kabelenden U, V, 
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sind mit den Netzanschlussklemmen L1, L2, L3 zu verbin- 
den. 
Pumpen ab 4 kW sind serienmallig far den Stem-Dreieck- 
Start vorbereitet, d.h. jeweils beide Enden der Motorwick- 
lungen sind Ober die Aderenden U1 /U2, V1/V2, und W1/W2 
des Anschlusskabels zuganglich. Der Anschluss hat an ei- 
nem fur Stern-Dreieck-Start ausgelegten Schaltgerat ent- 
sprechend zu erfolgen. 
Falls fur Stern-Dreieck-Start vorbereitete Motoren mit 
400 V/3Ph Spannungsangabe direkt (DOL) gestartet wer- 
den soilen, mussen bei einer Netzspannung von 400 V/3Ph 
die Wicklungsenden im Dreieck geschaltet werden. 

Alle Anschlussdiagramme ab Seite 21. 

6.2. Temperaturfiihler 
Alle Pumpen der Baureihe A sind mit einem Temperatur- 
fOhler-Satz.in den Motorwicklungen ausgestattet, der den 
Motor bei Uberhitzung der Wicklung ausschaltet. 

Bei Pumpen in Normalausfuhrung werden die Anschlusse 
der Temperaturfahler Ober das Anschlusskabel nach 
gefuhrt und sind Ober die Aderenden T1 und T3 des An- 
schlusskabels so im Schaltgerat anzuschliessen, dass eine 
automatische Wiedereinschaltung nach AbkOhlung des 
Motors gegeben ist. Die Auslosetemperatur der FOhler fur 
Motoren in Normalausfuhrung liegt bei ca.130°C. 

Die explosionsgeschutzten Ausfuhrungen besitzen anstatt 
der Standardfuhler einen TemperaturfOhler-Satz mit einer 
hoheren Auslosetemperatur (ca. 140°C), der Ober die Ade- 
renden T1 und T2 des Anschlusskabels so anzuschlieRen 
ist, dass nach Auslosen eine manuelle Rucksetzung Ober 
eine spezielle Schutzkombination im Schaltgerat erforder- 
lich ist. 

Bei den explosionsgeschutzten Typen MX / V...-C... und 
...-D..., 4polig sind selbsthaltende Ex-FOhler anstatt der 
Standardfuhler eingebaut, d.h. bei Reihenschaltung von 
T1/T2 zum Motorschutz konnen diese durch Trennen der 
Pumpe vom Netz (Stecker ziehen oder Hauptschalter aus) 
und Abwarten der AbkOhlung zurOckgesetzt werden. 

Alle Anschlussdiagramme ab Seite 21. 

6.3. Dichtungsiiberwachung 

Ausfuhrung der Pumpen mit: 

a) Dichtunosiberwachuno Olkammer: 
Uber 2 Sensoren S1/S2 wird die Leitfahigkeit der Offullung 
Oberwacht. Die Sensoren sind in der Schaltanlage an ein 
Auswertegerat anzuschlieRen (Elektrodenrelais). Bei Un- 
dichtigkeit der Wellendichtung tritt Wasser in die Olkammer 
ein und verandert den Widerstand des Ols. Die An- 
sprechempfindlichkeit sollte von 0-100 kn einstellbar sein, 
Standard-Einstellung 50 kn. Bei Ex-Ausfuhrung Elektroden- 
relais mit eigensicherem Stromkreis fur Sensoren wahlen. 

b) DichtunosOberwachuna AnschluRraum: 
Uber 2 Sensoren S3(S4 wird der Anschluaraum auf ein- 
dringende Feuchtigkeit Oberwacht. Die Sensoren sind in der 
Schaltanlage ebenfalls an ein Auswertegerat mit galvanisch 
getrenntem Sondenstromkreis anzuschlieRen (Elektroden- 
relais). Bei Ex-Ausfuhrung Elektrodenrelais mit eigensiche- 
rem Stromkreis fur die Sensoren wahlen. 

Alle Anschlussdiagramme ab Seite 21. 

SP305 Jesmond Road SPS Electrical Switchboard HALLCO OM Manual

Q-Pulse Id TMS1093 Active 10/12/2014 Page 11 of 334



6.4. Drehrichtungskontrolle 
Al le Pumpen haben die richtige Drehrichtung bei AnschluR 
an ein Rechtsdrehfeld (U, V, W -> Ll, L2, L3). HOMA- 
Schaltgerate prufen das Netz auf Rechtsdrehfeld. Liegt kein 
Rechtsdrehfeld vor, leuchtet die rote LED. Zwei Phasen 
sind am Eingang des Schaltgerates zu tauschen. Bei klei- 
neren Pumpen kann die Kontrolle durch das Beobachten 
des Start-Rucks erfolgen. Hierzu die Pumpe senkrecht auf 
den Boden leicht auf die Kante stellen und kurz einschal- 
ten. Von oben gesehen ruckt die Pumpe bei korrekter Dreh- 
richtung leicht entgegen dem Uhrzeigersinn an. Die kor- 
rekte Drehrichtung 
der Pumpe ist gegeben, wenn die Pumpe sich gegen den 
Uhrzeigersinn bewegt, da der Motor von oben gesehen im 

Uhrzeigersinn anlauft. 
Bei grolleren oder bereits installierten Pumpen erfolgt die 
Kontrolle der korrekten Drehrichtung durch den Vergleich 
der Farderherhe und der Fordermenge bei unterschiedli- 
chen Drehrichtungen. Die Drehrichtung mit der grolleren 
ForderhOhe und Rirdermenge ist die korrekte Drehrichtung. 
Bei falscher Drehrichtung sind 2 Phasen des Netzan- 
schlusses zu vertauschen. 

7. Montage und Installation 

&Maxima le Eintauchtiefe der Pumpe beachten (siehe 
Typenschild). 

6Bei Verwendung im Schachtbetrieb ist die Schachtoff- 
nung nach Montage der Pumpe mit einer trittsicheren Ab- 
deckung zu versehen. 

&Folgeschaden z.B. durch eine iiberflutung von Raumen 
bei StOrungen an der Pumpe hat der Betreiber durch ge- 
eignete MaRnahmen (z.B. Installation von Alarmanlage, 
Reservepumpe o.a.) auszuschlieRen. 

7.1. NaBaufstellung auf Bodenstiitzring 
Den Bodenstutzring (als Zubehor lieferbar) mit Schrauben 
am Saugstutzen der Pumpe befestigen. 90°-Anschluss- 
winkel bzw. -bogen am Druckstutzen der Pumpe befesti- 
gen, Druckleitung montieren. Absperrschieber und Ruck- 
schlagklappen sind ggf. nach den ortlichen Vorschriften zu 
montieren. Die Druckleitung muss spannungsfrei montiert 
werden, bei Verwendung eines Schlauches ist auf knick- 
freies Verlegen zu achten. 
Die Pumpe am Haltegriff mit Seil oder Kette befestigen und 
daran ins FOrdermedium herunterlassen. Bei schlammigem 
Untergrund Steine o.a. unter die Pumpe legen, urn ein Ein- 
sinken zu verhindern. 

7.2. Nassaufstellung mit automatischem Kupplungs- 
system 
Die nachfolgende Anleitung bezieht sich auf die Montage 
des Original HOMA-Kupplungssystems: 

Position von Kupplungsfull und oberer Rohrkonsole fur 
die Fuhrungsrohre in etwa festlegen, ggf. Senklot verwen- 
den. 
Korrekte Einbaumalle der Pumpe(n) Oberphifen (s. Mall - 
zeichnungen im Anhang). 
Befestigungslocher fur Rohrkonsole am Innenrand der 
Schachtoffnung bohren. Falls dies aus Platzgrunden nicht 
moglich ist, kann die Rohrkonsole auch versetzt mit einem 
90° gebogenen Winkelblech an der Unterseite der 
Schachtabdeckung befestigt werden. 
Rohrkonsole mit 2 Schrauben vorlaufig befestigen. 
Kupplungsfull am Schachtboden ausrichten, Senklot von 
der Rohrkonsole verwenden, die Fuhrungsrohre mussen 
genau senkrecht stehen! Kupplungsfull mit Schwerlastdb- 
beln am Schachtboden befestigen. Auf genau waage- 
rechte Position des KupplungsfuRes achten! Bei unebe- 
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nem Schachtboden Auflageflache entsprechend unter- 
stutzen. 
Druckleitung mit Armaturen nach den bekannten Monta- 
gegrundsatzen spannungsfrei montieren. 
Beide Fiihrungsrohre in die Osen am Kupplungsfull stek- 
ken und entsprechend der Position der Rohrkonsole auf 
Mall schneiden. Rohrkonsole abschrauben, die Zapfen in 
die Fuhrungsrohre stecken und Konsole endgiiltig befesti- 
gen. Die Fiihrungsrohre mussen absolut spielfrei sitzen, 
da sonst beim Betrieb der Pumpe starke Gerausche auf- 
treten. 
Schacht vor Inbetriebnahme von Feststoffen (Schutt, 
Steine etc.) saubern. 
Den Kupplungsgegenflansch des automatischen Kupp- 
lungssystems am Pumpen-Druckstutzen (Gewinde- bzw. 
Flanschanschluss) montieren. Darauf achten, dass die 
Gummi-Profildichtung (als Abdichtung gegen den Kupp- 
lungsfull) fest in ihrem Sitz im Gegenflansch montiert ist, 
so dass ein Herausfallen beim Herablassen der Pumpe 
ausgeschlossen ist. 
Kette am Pumpen-Traggriff bzw. Tragosen befestigen. 
Pumpe mit den Fiihrungsklauen des Kupplungsgegen- 
flansches zwischen die Fiihrungsrohre im Schacht fuhren. 
Pumpe in den Schacht herunterlassen. Wenn die Pumpe 
auf dem Kupplungsfull aufsitzt, dichtet sie automatisch 
selbsttatig zur Druckleitung ab und ist betriebsbereit. 
Ablassketten-Ende an einem Haken an der Schachtoff- 
nung einhangen. 
Motoranschlullkabel der Pumpe im Schacht mit Zugentla- 
stung in geeigneter Lange abhangen. Darauf achten, dass 
die Kabel nicht abgeknickt oder beschadigt werden kan- 
nen. 

7.3 Trockenaufstellung 
Fur die Aufstellung der Purripe auflerhalb des Sammel- 
schachtes muss eine Zulaufleitung zum Pumpengehause- 
Zulauf angeschlossen werden. Fur Trockenaufstellung sind 
nur die Ausfuhrungen mit Motor-KOhlmantel geeignet. 
Die Aufstellung der Pumpe ist vertikal oder horizontal mog- 
lich. 

Pumpenstander bzw. StutzfuRe an der Pumpe montie- 
ren. 
Position der Pumpen am Boden markieren, bohren und 
Pumpe mit Schwerlastdubeln verankern. 
Saug- und Druckleitung mit Armaturen nach den be- 
kannten Montagegrundsatzen spannungsfrei montieren. 

7.4. Automatische Schwimmerschaltung 
Bei Ansteigen des Wasserstandes auf ein bestimmtes 
Hochstniveau (Einschaltpunkt) schaltet der aufschwimmen- 
de Schwimmer die Pumpe automatisch ein.Ist der Wasser- 
stand durch das Abpumpen auf ein bestimmtes Mindestni- 
veau (Ausschaltpunkt) gesunken, schaltet der Schwimmer 
die Pumpe ab. 
Der Schaltabstand, d.h. die Wasserstandsdifferenz zwi- 
schen Ein- und Ausschaltpunkt lasst sich individuell be- 
stimmen. Fur eine einwandfreie Funktion beachten Sie bitte 
die nachstehenden Hinweise: 
Die Befestigungspunkte sowie die Lange des frei bewegli- 
chen Endes des Schwimmerkabels sind auf das ge- 
wOnschte Schaltniveau einzustellen. Dabei ist zu beachten, 
dass der Einschaltpunkt der Pumpe unterhalb der Zulauf- 
leitung liegt, urn einen Ruckstau des Fordermediums zu 
vermeiden. Der Ausschaltpunkt muss oberhalb der Ober- 
kante des Pumpengehauses liegen, damit sich kein Luft- 
polster in der Pumpe bilden kann, was unter Umstanden ein 
Ent !Often der Pumpe notwendig macht. 
In keinem Fall dart der Schwimmer mit Kabel einfach in das 
FOrdermedium geworfen werden, da korrektes Schalten nur 
bei einer Drehbewegung des Schwimmers urn den Befesti- 
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gungspunkt des Kabels moglich ist. Mogliche Folgen bei 
Nichtbeachtung sind Uberflutung (Pumpe schaltet nicht 
ein), bzw. Zerstorung der Pumpe durch Trockenlauf (Pum- 
pe schaltet nicht ab). 

Bei Verwendung separater Schwimmer fur Pumpen-Start, 
Pumpen-Stop und Alarm sind die Schaltniveaus wie oben 
zu wahlen. Der Alarmschwimmer sollte ca. 10 cm oberhalb 
des Pumpen-Einschaltpunktes schalten, jedoch immer un- 
terhalb des Zulaufes. 
Wichtig: Nach jedem Verandern der Schwimmerbefesti- 
gung ist unbedingt die einwandfreie Funktion der Schwim- 
merschaltung durch einen Probelauf zu kontrollieren. 

8. Inbetriebnahme 

ADie Pumpe niemals langere Zeit trocken laufen lassen 
(Uberhitzungsgefahr). 

Nassaufstellunq 
Die Pumpe muss vollig im FOrdermedium eingetaucht und 
entluftet sein. Absperrventile offnen. Falls noch nicht ge- 
schehen, bei 3Ph-Motoren korrekte Drehrichtung Oberpru- 
fen (s. unter 6.4.). Pumpe am Schaltgerat in gewunschter 
Betriebsart in Betrieb nehmen (manueller Dauerbetrieb 
oder niveauabhangiger Automatikbetrieb). 

Trockenaufstellunq 
Absperrventile offnen. Sicherstellen, dass das Niveau des 
Fordermediums im Sannmelschacht oberhalb der hbchsten 
Stelle des Pumpengehauses liegt. Falls noch nicht gesche- 
hen, korrekte Drehrichtung Ciberprufen (s. unter 6.4). In Be- 
trieb nehmen. 

9. Wartung und Reparatur 

&Vor jeder Arbeit die Pumpe vom Elektroanschluss tren- 
nen, urn ein versehentliches Einschalten der Pumpe wah- 
rend der Arbeit zu vermeiden! 

6iVor Beginn der Arbeiten die Pumpe grundlich mit sau- 
berem Wasser reinigen, Pumpengehause auch innen 
durchspiilen. Bei der Zerlegung Pumpenteile jeweils mit 
Wasser reinigen. 

&Bei einem eventuellen Defekt der Pumpe durfen Repa- 
raturarbeiten nur durch das Herstellerwerk oder einer auto- 
risierten Fachwerkstatt durchgefiihrt werden. Umbau oder 
Veranderungen an der Pumpe sind nur nach Absprache mit 
dem Hersteller zulassig. Es durfen nur Original HOMA- 
Ersatzteile verwendet werden. 

&Mr weisen darauf hin, dass wir nach dem Produkthaf- 
tungsgesetz far Schaden, die durch unser Gerat verursacht 
werden und auf unsachgemaRen Reparaturversuchen be- 
ruhen, welche nicht vom Herstellerwerk oder einer autori- 
sierten Fachwerkstatt durchgefiihrt wurden, oder wenn bei 
einem Teileaustausch keine ORIGINALERSATZTEILE ver- 
wendet wurden, nicht haften. Fur Zubehorteile gelten die 
gleichen Bestimmungen. 

&Bei Losen der Ol-Kontrollschraube kann Uberdruck aus 
der Olsperrkammer entweichen. Schraube erst dann vollig 
herausschrauben, wenn Druckausgleich erfolgt ist. 

6Vor Beginn der Arbeit den Stillstand aller rotierenden 
Teile abwarten! 

Die Pumpe sollte bei normalem Betrieb mindestens einmal 
jahrlich (iberpruft werden. Bei Dauerbetrieb oder besonde- 
ren Bedingungen (z.B. stark abrasives FOrdermedium) sind 
die Wartungen nach jeweils 1.000 Betriebsstunden durch- 
zufiYhren. 
Bei Neugeraten oder nach Austausch der Wellendichtringe 
ist der Olstand nach 1 Betriebswoche zu kontrollieren. 
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Um einen problemlosen Betrieb der Pumpe langfristig zu 
erreichen, sollten bei Wartungen stets die nachfolgenden 
Hinweise beachtet werden: 
- Stromaufnahme (A) mit PrOfgerat kontrollieren. 

- Pumpengehause und Laufrad auf sichtbaren Verschleiss 
prufen, ggf. austauschen. 

- Wellenlaqer durch Drehen der Welle auf freien und ge- 
rauschlosen Lauf pri.ifen. Bei Schaden ist eine General- 
Oberholung durch eine HOMA-Fachwerkstatt bzw. den 
Werkskundendienst notwendig. 

- Kabel und Kabeleinfuhrunq auf Wasserdichtheit oder 
Beschadigungen prufen. 

-Olstand und Olzustand in der Olsperrkammer. Die Olkam- 
mer ist bei senkrechter Position der Pumpe bis zur Unter- 
kante der Kontrolloffnung gefullt, ggf. 01 nachfullen. Wenn 
das CI in der Kammer tube oder milchig ist, deutet dies auf 
eine schadhafte Wellenabdichtung hin. In diesem Falle Zu- 
stand der Dichtung kontrollieren! Das Ol sollte nach jeweils 
3000 Betriebsstunden gewechselt werden. Olsorte: Shell 
Tellus C22 oder biologisch abbaubares HOMA-ATOX (auf 
Wunsch lieferbar). 

- Gleitrinqdichtuncten auf Verschleill uberprufen 

Wartungsvertraq 
Zur regelmaRigen fachmannischen Durchfuhrung aller not- 
wendigen Wartungs- und Kontrollarbeiten empfehlen wir 
den Abschluss eines Wartungsvertrages durch unseren 
HOMA-Wartungsservice. Bitte wenden Sie sich an unseren 
Werkskundendienst! 

10. Storungen-Ursache-Abhilfe 

Z\Vor jeder Wartung Pumpe vom Stromnetz trennen 
(Netzstecker ziehen)! 
Storungen Ursache Abhilfe 

Motor lauft nicht an. Die Keine Stromzufuhr, Kabel und Motor von 
Sicherungen brennen Kurzschluss, Fehler- einer Elektro- 
durch oder der Motor- strom in Kabel oder Fachkraft Oberprii- 
schutzschalter lost aus Motorwicklung fen und ausbessern 

lassen 
sofort aus. Achtung: Sicherung durchge- Sicherung durch 
Nicht wieder einschal- brannt, da fatscher Typ korrekten Typ erset- 
ten! zen 

Laufrad durch Verun- 
reinigungen verstopft. 
Schwimmerschalter 
verstetit oder defekt 

Laufrad reinigen 

Pumpe 160, aber der 
Motorschutzschalter lost 
nach kurzem Betrieb 
aus 

Motorschutzschalter zu 
niedrig eingestellt 

ErhOhte Stromauf- 
nahme aufgrund von 
groflerem Spannungs- 
abfall 

Pumpe lauft mit verrin- 
gerter Leistung und zu 

niedriger Leistungsauf- 
nahme 

Laufrad durch Verun- 
reinigungen btockiert. 
Laufrad durch Verun- 
reinigungen verstopft 
Falsche Drehrichtung 
(nur bei Drehstrom- 
ausfuhrung) 

Schwimmerschalter 
OberprOfen und ggf. 
austauschen 
Einstellung nach 
den paten auf dem 
Pumpentypenschild 
vornehmen 
Spannung zwischen 
zwei Phasen mes- 
sen. Toleranz ± 10% 
(± 5% bei explosi- 
onsgeschutzter 
Ausfuhrung) 
Laufrad reinigen 

Laufrad reinigen 

Drehrichtung kon- 
trollieren und evtl. 
zwei Phasen umtau- 
schen (s. Abschnitt 
6.4) 

Pumpe !auk forded 
aber kein Wasser 

Druckventil geschlos- 
sen oder blockiert 

Aus Motorgehause tritt 
01 ins F6rdermedium 
aus 

Ruckschlagventil blok- 
kiert 
Luft in der Pumpe 
Wellendichtung ver- 
schlissen 

Druckventil Ober- 
prOfen und theses 
offnen oder reinigen 
ROckschlagventil 
reinigen 
Pumpe enthiften 
Wellendichtung 
erneuern und DI 
austauschen 

SP305 Jesmond Road SPS Electrical Switchboard HALLCO OM Manual

Q-Pulse Id TMS1093 Active 10/12/2014 Page 13 of 334



 - 

Auf das im beiliegenden Garantieschein beschriebene Produkt ge- 
wahren wir eine Garantie von im Garantieschein angegebener 
Dauer. Der Garantieschutz beginnt mit dem Tage des Verkaufs 
oder vorher mit der ersten Inbetriebnahme. Ein Garantieanspruch 
kann nur bei Vorlage des ausgefullten Garantiescheins zusammen 
mit dem Kaufbeleg erhoben werden. 
Unsere Garantieleistung erstreckt sich auf die Beseitigung von 
Material- und Fertigungsfehlem. Kosten des Aus- und Einbaus des 
beanstandeten Gerates am Einsatzort, Fahrtkosten des Reparatur- 
personals zum und vom Einsatzort sowie Transportkosten sind 
nicht Bestandteil der Garantieleistung. Beanstandungen, deren 
Ursachen auf Einbau- oder Bedienungsfehler, unangemessene 
Einsatzbedingungen, mangelnde Pflege oder unsachgemalle Re- 
paraturversuche zuriickzufuhren sind, sind von der Garantie eben- 
so ausgeschlossen wie normaler Verschleill. Hierdurch entstande- 
ne Kosten, insbesondere Uberpnlifungs- und Frachtkosten, sind 
vom Absender bzw. Betreiber der Pumpe zu tragen. Dies gilt auch, 
wenn ein Garantieanspruch geltend gemacht worden ist, die 
werksseitige Uberprufung aber ergeben hat, dass das Gerat ein- 
wandfrei arbeitet und frei von Mangeln ist. Alle Erzeugnisse besit- 
zen einen hOchstmoglichen Qualitatsstandard. Jedes Produkt un- 
terliegt vor der Auslieferung einer strengen technischen Endkon- 
trolle. Sollte das Gerat trotzdem Anlag zu einer berechtigten Bean- 
standung geben, so haben Sie Anspruch auf eine entsprechende 
kostenlose Nachbesserung. Garantiereparaturen diirfen nur von 
unserem Werkskundendienst oder einer autorisierten Fachwerk- 
statt durchgefithrt werden. Reparaturversuche durch den Kunden 
oder nicht befugte Dritte wahrend der Garantiezeit bewirken ein 
Erkischen des Garantieanspruches. Durch eine von uns erbrachte 
Garantieleistung wird weder die Garantiezeit verlangert, noch fur 
die ersetzten Teile eine neue Garantiezeit begnlindet. Weiterge- 
hende Anspriiche sind ausgeschlossen. Insbesondere solche auf 
Minderung, Wandlung oder Schadenersatz, auch fur Folgeschaden 
jeglicher Art. 

-Urn eine schnellstmogliche Abwicklung zu gewahrleisten, senden 
Sie bitte bei Vorliegen eines Garantieanspruchs das beanstandete 
Produkt zusammen mit dem Garantieschein, Kaufbeleg und Anga- 
be des Schadens frachtfrei an das Werk (Adresse auf dem Garan- 
tieschein). 
Reklamationen aufgrund von Transportschaden konnen wir nur 
weiterleiten, wenn der Schaden bei Zustellung der Ware von Spe- 
dition, Bahn oder Post festgestellt oder bestatigt wird. 

Fiir die Tauchmotorpumpe 

N r. 

leisten wir, 
entsprechend unseren Garantiebedingungen 

12 Monate Garantie. 

HOMA Pumpenfabrik GmbH 
Industriestrasse 1 

D-53819 Nk.-Seelscheid 
Telefon: (0 22 47) 70 20 
Telefax: (0 22 47) 7 02 44 
Bahnstation: D-53819 Nk.-Seelscheid 
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12. HOMA Vertragskundendienste im 
Bundesgebiet 

Anschrift 
Kurt GOssel Nachf. 
Rudolf- Renner- Stratte 76 
01796 Pima 
(0 35 01) 52 34 48 
PAW Pumpen & Aggregate GbR 
Kleine Baschutzer Str. 3 

02625 Bautzen 
(0 35 91) 20 00 10 

Jurgen Veit 
Hainichener Stralle 37 
09569 Oederan 
(03 72 92) 6 03 35 

Pumpen Ohl 
Friedrich-Engels-Strafle 188 
13158 Berlin 
(0 30) 9 12 11 20 
Glaubrecht Pumpenservice GmbH 
Bomitzstr. 13 
10367 Berlin 
(0 30) 5 59 22 08 

HEKO Pumpen GmbH 
Meiendorfer StraSe 71 

22145 Hamburg 
(0 40) 6 91 90 90 

Karl-Heinz Big 
GlashOttenweg 6 

23568 Lubeck 
(04 51) 3 61 91 

Gerhard Frese 
Kreuzweg 5-7 
27367 Sottrum 
(0 42 64) 12 50 
Pumpen Binek GmbH 
Kirchsteig 2 
31275 Lehrte 
(0 51 36) 89 30 37 

Rudolph Elektromotoren GmbH 
Pyrmonter Stralle 40 
31789 Hameln 
(0 51 51) 6 10 22 

Dietrich Wuttke GmbH 
Bahnstr. 2 

32339 Espelkamp 
(0 57 43) 5 30 
K.W. Minich 
An der Autobahn 2 

34266 NiestetallHelligenrode 
(05 61) 52 20 37-38 
Schwarzer 
Gotthelf-Leimbach-Stralle 7 

37079 Gottingen 
(05 51) 50 49 00 
Scheib Elektrotechnik GmbH 
Martinstr. 38 
40223 Diisseldorf 
(02 11) 90 148-0 
Eugen Boss GmbH & Co. KG 
Tankweg 27 
44147 Dortmund 
(02 31) 98 20 22-0 

FftilsbOrner & Weischer 
Coermiihle 2 B 

48157 Munster 
(0251) 21 54 79 

PFH Pumpenfachhandel GmbH 
Moselstr. 1 a 

63452 Hanau 
(0 18 05) 80 51 00 

Richard Heep 
Ahomstra6e 63 
65933 Frankfurt 
(0 69) 3 80 34 60 
Burger Pumpen GmbH 
lndustriestr. 11 

66583 Spiesen-Elversberg 
(0 68 21) 795-0 
HOMA Pumpenfabrik GmbH 
Industriestr. 1 

53819 Nk.-Seelscheid 
(0 22 47) 70 20 
Hotline fijr Notfalle: 
01 72 /2 51 64 38 

Anschrlft 
Sandritter Pumpen GmbH 
Akazienweg 16 
68809 Neuiussheinn 
(0 62 05) 3 11 12 

Giese Pumpentechnik 
Belsemer Steg 14 
72131 Ofterdingen 
(0 74 73) 92413-0 
Motoren Schumacher GmbH 
Auf Steingen 20 
72459 Albstadt-LautlIngen 
(0 74 31) 95 83 24 

G. Maier GmbH 
Gustav-Schwab-Str. 16 
72762 Reutlingen 
(0 71 21) 26 90 0 

Speidel GmbH & Co KG 
Am Autohof 1 

73037 Goppingen 
(0 71 61) 67 80 

Ziegler GmbH 
Adlerstral3e 17 

74564 Crailsheim 
(0 79 51) 84 72 

HCS Scherer 
Tiengener StraSe 14 
76227 Karlsruhe 
(07 21) 4 21 48 + 40 70 35 

Prokosch GmbH 
In den Breitwiesen 9 

76684 Ostringen Odenheim 
(0 72 59) 9 10 30 

Wolfgang Burk 
Forststr. 17 
79618 Rhelnfelden 
(0 76 23) 75 21 00 
Ritz GmbH 
Carl-Zeiss-Str. 33 
79761 Waldshut-Tiengen 
(0 77 41) 48 80 

Pumpen PlUtz GmbH 
Schaufeleinstr. 5 

80687 Munchen 
(0 89) 54 70 31 0 

Rudolf SchabmUller 
Bunsenstralle 21 

85053 Ingolstadt 
(08 41) 96 41 00 

Klaus Engelbrecht 
Sch6ferweg 1 

85221 Dachau 
(0 81 31) 7 86 47 

Martin Elektrotechnik 
Kuppelnaustralle 43 
88212 Ravensburg 
(07 51) 2 30 73 

Sch011horn 
Watdseer StraSe 90 
88400 Biberach 
(0 73 51) 2 90 00 
ELMAR GmbH 
Griesgasse 19 
89077 Ulm-SOflingen 
(07 31) 38 38 15 
Walter Reif Elektromaschinenbau 
Landauer Str. 102 
94447 Plattling 
(0 99 31) 66 87 
Dorner Elektro 
Bodelschwinghstralle 71 

97753 Karlstadt 
(0 93 53) 23 26 

Weitere Servicepartner 
erfragen Sle bitte bei unserem 
Kundendienst unter der 
Telefonnummer 
(0 22 47) 70 23 31. 
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1. Declaration of Conformity 

EC Declaration of conformity in line with the EC Ma- 
chinery Directive 89/392/EEC, Appendix IIA 

We, HOMA Pumpenfabrik GmbH, Industriestrasse 1, 

D-53819 Neunkirchen-Seelscheid, hereby declare that in 
respect to their design and construction the following pump 
types, in the form in which they are marketed by us, con- 
form to the relevant fundamental safety and health require- 
ments of the EC Machine Directives...: 

MX 13... V 13... MX 23... V 23... 

M 24... MX 24... V 24... 

EC-Directives to which the pumps conform: 
EC Machinery Directive 98/37/EEC 
EC Directive, electromagne- 89/336/EEC 
tic compatibility 
as amended 92/ 31/EEC 
as amended 93/ 68/EEC 
EC Low Voltage Directive') 73/ 23/EEC 
EC Directive, explosion- 94/ 9/EEC 
proofed operating material 2) 

Relevant harmonized industrial standards 
ES 60335-2-41 1) ES 60335-1 1) ES 60034 Part 5 

ES 60204 Part 1 1) ES 61000-6-1 Esv 61000-6-2 

ES 61000-6-3 ES 61000-6-4 ES 55014-1 

ES 55104-2 ES 61000-3-2 ES 61000-3-3 

ES 292 ES 50014/18/19/20 I) 

Specially applied national standards and technical 
specifications (other applied standards for general me- 
chanical engineering are deposited at the construction 
office): 
ISO 9906 DIN 24250 

(Dr. Klaus Hoffmann, Management) 
01.09.2003 HOMA Pumpenfabrik GmbH 

1) does not apply to Ex models 
2) only applies to Ex models 

Erstellt: Totzke Index: 0 

Datum 01.09.2003 Ltd.-Nr.: CE 
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2. Safety Warnings 
2.1. General Instructions 
Signs used to mark instructions in this manual 

&Safety instructions in these operating instructions, 
which, if not observed, could cause a danger for persons 
are marked with the general symbol in accordance with DIN 
4844-W 9. 

&Warnings against electrical voltage are marked with the 
safety symbol in accordance with DIN 4844-W 8, 

2.2. General Safety Precautions 
General regulations and guidelines not mentoined in the 
safety warnings retain their validity. 

&These operating instructions contain basic instructions, 
which have to be adhered to during installation, operation 
and maintenance. These operating instructions must be 
read from mechanic and the operator before installation 
and operation of the pump and have to be kept available at 
the operating place of the machine/unit at all times. Per- 
sons who are not familiar with the operating instructions 
shall not use this product. 
Children and adolescents under age 16 shall not use 
the pump and must keep away from the machine/unit 
while it is operational. 

The working area has to be closed off expediently 
and must adhere to local workplace regulations. 

&Always use personal safety equipment such as safety 
boots, rubber gloves, safety glasses and helmet. 

&Make sure that the emergency exit from the workplace 
is not barricaded. 

To prevent suffocation and poisoning caused by ven- 
omous gases, make sure that enough oxygen exists at the 
workplace. 

&If you have to work with welding tools or electric tools, 
make sure that there is no explosion hazard. 

&Immediately after repair or maintenance work, all safety 
and protection equipment must be reinstalled and placed in 
function again. 

&The operator of the pump is responsible for third parties 
within the work area. 

&Never put a hand or finger into suction inlet or dis- 
charge of the pump while the impeller is rotating. 

&Persons are not permitted to stay in the pumping me- 
dium during operation of the pump. 

All other rules and regulations and local codes covering 
health and safety must be observed. In accordance with 
product liability law, we point out that we shall not be liable 
for damages caused by the pump due to non-observance of 
the instructions and guidelines set forth in the operating in- 
structions. The same product liability are valid for accesso- 
ries. 

3. Applications and Technical Description 
3.1. Applications 

&If the pump is used for cleaning or maintenance of 
swimming pools, make sure that no persons stay in the 
swimming pool during operation of the pump and that the 
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pump is self-assured by a 30 mA earth leakage circuit 
breaker. 
A series pumps are designed for pumping waste water or 
effluent containing sludge or soft solids. 
The pumps are used for installations in public and private 
sector, trade and industry. 
The pumps must not be used for pumping of liquids con- 
taining great quantities of abrasive solids, like sand or 
stones. Before the pumping of chemically aggressive liq- 
uids, the resistance of the pump materials must be 
checked. 
The pumps may be used for both temporary or permanent 
installation. The installation for submerged installation can 
be free-standing on a base-stand or by means of an auto- 
coupling guide rail system (see under 7.). 
For dry well installation of the pump in a separate sump all 
models are available with a motor jacket cooling. 

Special considerations must be taken when operating 
pumps with variable frequency drives (invertres). The 
inverter circuit design, horsepower required by pump, motor 
cooling syste, power cable length, operating voltage and 
anticipated turndown ratio must be fully evaluated during 
the design stage of the installation. As a minimum, properly 
sized load reactors and filters must be installed between 
the inverter and the pump to protect the pump motor from 
damaging voltage spikes. Warranty coverage will not be 
provided on any pump motor that is operated with a vari- 
able frequency drive, unless the load side of the inverter is 
properly isolated from the pump. 

3.2. Technical Data 
Discharge 
MX 13..., V 13... 
MX 23..., V 
M 24..., MX 24..., V 24... 
Voltage 
3Ph-Motor (model D) 

Speed 
2-pole 
4-pole 
6-pole 
Insulation class 
Motor protection 
Cable 
Cable type 
Noise level during operation, 1,60 m 
from the ground 

DN 80 
DN 100 

400 V 

2900 rpm 
1450 rpm 
960 rpm 

F 

IP 68 
10 m 
H 07RN-F.. 

70d(B)A 

3.3. Operating Conditions 
Maximum liquid temperature: 35°C, short term up to 
60°C. 
Density of pumped liquid: max. 1100 kg/m3 
Ph-value of pumped liquid: 5 up to 11. 

Level of pumped liquid: The lowest level must always be 
above the top of the pump housing (volute). 
Operation: The motors are designed for continuous opera- 
tion (S1) with fully submerged motor, maximum 15 starts 
per hour. Our standard warranty and maintenance regula- 
tions refer to intermittent operation. For reduced warranty 
periods and service intervals due to continuous operating 
conditions please contact our service 
department. 

3.4. Explosive enviroments 

For operation of the pumps in explosive enviroments 
only models with explosion-proof motors (Ex model) must 
be used. 

For each individual installation the explosion classifica- 
tion (Ex-class) of the pump must be approved by the local 
authorities. 
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4. Warranty 

Our warranty only covers pumps which are installed and 
operated in accordance with these installation and opera- 
tion instructions and accepted codes of good practice and 
being used for the applications mentoined in these instruc- 
tions. 

5. Transport and Storage 

&Never use the cable or the discharge hose/pipe to lift, 
lower, transport or attach the pump. Always use the handle 
or a rope or a chain attached to the handle. 

The pump may be transported and stored in vertical or 
horizontal position. Make sure that it cannot roll or fall over. 
For longer periods of storage, the pump should be pro- 
tected against moisture, frost or heat. 

6. Electrical Connection 

&Before operation, an expert check must secure that the 
required electrical protection measures exist. The connec- 
tion to ground, earthing, isolating transformer, fault current 
breaker or fault voltags circuit must correspond to the 
guidelines set forth by the responsible power plant. 

&The voltage required in the technical data sheet 
must correspond to the existing line voltage. 

&Submersible pumps used outside of buildings must 
have a cable with a minimum length of 10 m. 

&Make sure that the electrical pin-and-socket connec- 
tions are installed flood- and moisture-safe. Before starting 
operation check the cable and the plug against damages. 

&The end of the pump power supply cable must not be 
submerged in order to prevent water from penetrating 
through the cable into the motor. 

The normal separate motor starter/control box of stan- 
dard as well as of explosion proof pumps must not be in- 
stalled in explosive enviroments. 

6.1. Connection of 3 Ph-Motors 
Pumps with 3 Ph-motors must be connected to a separate 
control box with motor starter, available from the HOMA ac- 
cessory program. If any other control unit is used, make 
sure that the thermal relay in the motor starter is set ac- 
cording to the nominal current consumption of the pump 
motor (see data on pump label). 

Motor-Start 
The pump motors are designed either for DOL- or Star- 
delta-start (check_the designation on the pump label). 

Standard motors < 4 kW are designed for direct-on-line 
(DOL) start. All motors with 400 V voltage indication on the 
pump label have their motor windings internally star- 
connected for operation at 400 V / 3 Ph power supply. The 
motor cable wires indicated U, V, W must be connected to 
the power supply wires indicated L1, L2, L3 through the mo- 
tor starter according to page 21, fig. 1. 

Standard motors from 4 kW are prepared for star-delta 
start. This means that each end of each of the stator wind- 
ings is connected to one pump cable wire. The wires are 
marked U1 /U2, V1A/2 and W1/W2. For star-delta start, the 
pump must be connected to an appropriate starter box (see 
page 22, fig. 3 and 4). 
If a motor, wich is prepared for star-delta start as described 
above, is supposed to operate with direct-on-line (DOL) 
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start at 400V/3Ph power supply, the pump cable wires must 
be delta-connected in the starter box (see page 22, fig. 5). 

6.2. Temperature Sensors 
All A series pumps have a set of temperature sensors built 
in the stator windings. The contact of these sensors opens 
in case of overtemperature and switches off the motor 
power supply. 

Standard models have the sensors connected to the motor 
power supply cable, the wire ends marked T1 and T3. They 
must be connected to the safety circuit of the control box in 

order to provide an automatic re-start of the motor, when 
the motor cools. The switch-off temperature of the sensors 
for standard models is approx. 130°C. 

Explosion proof models with motors up to 15 kW have a set 
of temperature sensors built-in, with a higher switch-off 
temperature of approx. 140°C, connected to the motor ca- 
ble, the wire ends marked T1 and T2. They must be con- 
nected to a special relay in the starter box in order to pro- 
vide manual pump re-start. 

All explosion proof models have both sets of sensors built- 
in, as described above, with wire ends marked T1, T2, T3. 
They have to be connected accordingly as described 
above. 

MX / V...-C... and ...-D... 4-pole explosion proof models 
have a set of lock-out device sensors. Their T1 and T2 
wires of must be connected to the safety circuit of the con- 
trol box in order to provide a manual re-start, when the 
motor cools. This can be done by switch-off the mains 
power supply and switch on again after approx. 5 minutes. 

All wiring diagrams see from page 21. 

6.3. Seal Condition Sensors 

Pump models with: 

a) Oil chamber seal condition sensors: 
Two sensors S1 /S2 measures the electrical resistance of 
the oil in the chamber. The sensors must be connected to a 

tripping unit in the control panel (electrode relays). In case 
of water entering the chamber through the shaft seals, the 
resistance will change. The tripping unit should have an 
adjustable sensitivity of 0 to 100 k4, standard setting is ap- 
prox. 50162. For explosion-proof models there has to be 
choose an intrinsically-safe relay. 

b) Connection seal condition sensors: 
Two sensors S3/S4 measures penetrating moisture in the 
connection chamber. The sensors must be also connected 
in the control panel with a tripping unit with galvanically 
separated safety circuit (electrode relays). For explosion- 
proof models there has to be choose an intrinsically-safe 
relay. 

Check of Direction of Rotation 
3 Ph-pumps must be checked for correct direction of rota- 
tion before start-up. On original HOMA control boxes a 

control-light is illuminated, if the direction of rotation is not 
correct. With smaller pumps the direction of rotation may be 
checked by watching the start-jek. Put the pump vertical on 
the ground and lift one edge. Start the motor. Viewed from 
above, the unit must jerk anti-clockwise as the correct di- 
rection of rotation is clockwise. With bigger pumps the 
check may also be done by watching the rotation of the im- 
peller through the discharge or the suction inlet. With 
pumps already installed, the check may be done by com- 
paring head (all wiring diagrams see from page 21). 
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(pump pressure) and flow (quantity of water) at different di- 
rection of rotation. The direction that gives higher head and 
flow is the correct one. 
If the direction of rotation is wrong, interchange two of the 
phases of the electric power supply. Using an original 
HOMA control box with CEE-plug, this may be done by a 

180° turning of the small round pole-socket at the plug-end 
with a screwdriver. 

7. Installation 

&Pay attention to the maximum depth of immersion of 
the pump (see pump label). 

If the pump is installed in a sump, the sump opening 
must be covered with a tread-safe cover after installation. 

The operator has to prevent damage through the 
flooding of rooms caused by defects of the pump through 
the use of appropriate measures (e.g. installation of alarm 
units, backup pump or like that). 

7.1. Submerged Base Stand Installation 
A separate ring base stand, which is available as an acces- 
sory must be fixed at the bottom of the pump. 
Fix a 90° elbow to the pump discharge. The pump may be 
installed with a flexible discharge hose or a rigid pipe, non- 
return valve and isolating valve. If a flexible hose is used, 
make sure that it does not buckle. 
Fix a chain to the pump handle and lower the pump into the 
liquid. If the pump is installed on muddy ground, 
support it on bricks to prevent if from sinking in. 

7.2. Submerged Installation with auto-coupling 
Permanent installation of the pumps can be done on a sta- 
tionary auto-coupling. The following instructions refer 
to the use of the original HOMA system. 

Place the auto-coupling base unit on the bottom of the pit. 
Use a plumb line to fix the correct position of the guide rail 
bracket on the inside of the pit cover. Drill mounting holes 
and fasten the guide rail bracket provisionally with 2 

screws. 
Put the auto-coupling base unit in the exact position and 
fasten with expansion bolts to the pit bottom. If the bottom 
is uneven, the base unit must be supported to be in hori- 
zontal position. 
Assemble the discharge pipe in accordance with the gen- 
erally accepted procedures and without exposing the pipe 
to distortion or tension. 
Insert the guide rails in the ring of the auto-coupling base 
and adjust the length of the rails by cutting them accu- 
rately to the guide rail bracket. 
Unscrew the provisionally fastenend guide rail bracket, fit 
it on top of the guide rails and fasten it to the pit cover. 
Make sure that the guide rails do not have any axial play, 
as this would cause noise during pump operation. 
Clean out debris from the pit before lowering the pump 
into operation position. 
Fit the coupling flange at the discharge of the pump. Make 
sure that the rubber profile-seal is properly fixed to the 
flange and will not fall off when the pump is lowered into 
the pit. Slide the guide bar of the coupling flange between 
the guide rails and lower the pump into the pit by means 
of a chain secured to the pump handle. When the pump 
reaches the auto-coupling base unit, it will automatically 
connect tightly. 
Hang up the end of the chain to a suitable hook at the top 
of the pit. 
Adjust the length of the motor cable, so that it is not dam- 
aged during the pump operation. Make sure that the ca- 
bles are not sharply bent or pinched. 
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7.3. Dry Installation 

For installation of the pump outside the collection sump, a 
suction pipe must be connected to the pump inlet. 
Only pumps with motor jacket cooling must be used for dry 
installation. 

The pump may be installed vertical or horizontal. 

Fit the bracket or the basestand to the pump. 

Mark and drill mounting holes in the concrete floor. 

Fasten the pump with expansion bolts. 

Connect the motor cable and the monitoring cable. 

Fit the suction and discharge pipes and isolating valves, 
if used, and ensure that the pump is not stressed by the 
pipe work. 

7.4. Automatic Float Switch Control 
The pumps may be supplied with float switch level control- 
lers. They start and stop the pump according to the 
liquid level in the pit. 

The difference in level between start and stop must be ad- 
justed by adjusting the free swinging length of the cable 
between the float switch and the cable fastening. Long ca- 
ble end: Large difference in level. Short cable end: Small 
difference in level. 

The stop level must be adjusted in such a way, that the 
pump stops before the liquid level is lowered below the 
top of the pump housing. 

The start level must in any case be below the bottom of 
the liquid inlet pipe of the pit. 

The high alarm level, if a separate float switch for that is 
installed, should be adjusted approx. 10 cm above the start 
level, in any case it must be below the bottom of the liquid 
inlet pipe of the pit, so that the start level must be 
adjusted accordingly. 

Never place the float switch in the sump without fixing the 
float switch cable to a fixed point in the sump, because the 
float switch needs a rotation around the fixing point of the 
cable to operate without any problems. Non-observance 
may cause an overflow because the pump does not start 
running or a dry run of the pump in fact that the pump does 
not stop, which will destroy the pump. 

Note: Only the proper adjustement and fixing of the float 
switch cable will guarantee a reliable pump operation. After 
any modification of the float switch adjustment the 
function must be checked by a test-run of the pump. 

8. Start-Up 

,6Never let the pump run dry for a long time of period, as 
it will destroy the pump (danger of overheating). 

Wet well installation 
Start the pump, when the system has been filled with liquid 
and vented. Open the isolating valves. Check the position 
of the float switches. If necessary, check the direction of 
rotation of the pump, as described under 6.4. Put the switch 
on the control box to the required mode of operation. 

Dry well installation 
On dry installation, make sure that the liquid level in the 
collection sump is above the top of the pump housing to 
prevent an air cushion in the pump. If necessary, check the 
direction of rotation of the pump, as described under 6.4. 
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Put the switch on the control box to the required mode of 
operation. 

9. Maintenance and Repair 

&Before maintenance or repair disconnect the pump 
from the power supply to avoid accidental starting of the 
pump! 

&Before carrying out maintenance and service, the pump 
must be thoroughly flushed with clean water. Rinse the 
pump parts in clean water after dismanteling. 

&In case of a defect of the pump, a repair shall be car- 
ried out only by the manufacturer or through an authorized 
workshop. Conversions or alternations of the machine/unit 
are permittes only after arrangement with the manufacturer. 
Only HOMA spare parts shall be used. 

&In accordance with the product liability law we point out 
that we shall not be liable for damages caused by our prod- 
uct due to unauthorized repair by persons other than the 
manufacturer or an authorized workshop or due to the use 
of spare parts other than original HOMA parts. The same 
product liability limitations are valid for accessories. 

When unscrewing the inspection screw of the oil cham- 
ber, please note that pressure may have built up in the 
chamber. Do not remove the screw until the pressure has 
been fully relieved. 

&Before maintenance or repair make sure that all rotat- 
ing parts stand still! 

Pumps running under normal operation conditions should 
be inspected at least once a year. If the pumped liquid is 
very muddy or sandy or if the pump is operating continu- 
ously, the pump should be inspected every 1.000 operating 
hours. 
When the pump is new or after replacement of the shaft 
seals, check the oil level after one week of operation. 

For long and trouble-free operation of the pump, following 
points should be checked regularly: 
- Nominal current (A): Check with amp-meter. 

- Pump parts: Check for possible wear. Replace defective 
parts. 

- Ball bearings: Check the shaft for noisy or heavy operation 
(turn the shaft by hand). Replace defective ball bearings. A 
general overhaul of the pump is usally required in case of 
defective ball bearings or poor motor function. This work 
must be carried out by an authorized service 
workshop. 

- Cable entry: Make sure that the cable entry is watertight 
and that the cables are not bent sharply and/or pinched. 

- Oil level and oil condition in oil chamber: The oil becomes 
greyish white like milk if it contains water. This may be the 
result of defective shaft seal. The oil should be replaced 
after 3000 operating hour. Oil type: Shell Tellus 
C22, degradable HOMA-Atox available on request. 

- Mechanical seals: Check the mechanical seals for wear- 
out. 
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10. Fault Finding Chart 

&Before maintenance or repair disconnect the pump 
from the power supply to avoid accidental starting of the 
pump! 

Fault Cause Remedy 

Motor does not start. 
Fuses blow or motor 
starter trips out immedi- 
ately. Caution: Do not 
start again! 

Supply failure; short- 
circuit; earth-leakage; 
fault in cable or motor' 
winding 

Have the cable and 
motor checked and 
repaired by a quali- 
fied electrician 

Fuses blow due to use 
of wrong type of fuse 
Impeller blocked by 
impurities 
Level switch out of 
adjustment or defec- 
tive 

Install fuses of the 
correct type 
Clean the impeller 

Check the level 
switch 

Pump operates, but 
motor starter trips out 
after a short while 

Low setting of thermal 
relay in motor starter 

Increased current con- 
sumption due to large 
voltage drop 

Pump operates at be- 
low-standard 
performance and power 
consumption 

Impeller blocked by 
impurities. Increased 
current consumption in 

all three phases 
Impeller blocked by 
impurities 
Wrong direction of 
rotation (only 3 Ph- 
pumps) 

Set the relay in ac- 
cordance with the 
specifications on the 
pump label 

Measure the voltage 
between two motor 
phases. Tolerance: 
± 10% (± 5% for ex- 
plosion-proof 
pumps) 
Clean the impeller 

Clean the impeller 

Pump operates, but 
gives no liquid 

Discharge valve 
closed or blocked 

Non-return valve blok- 
ked 
Air in pump 

Check the direction 
of rotation and pos- 
sibly interchange 
two phases (see 
section 6.4) 
Check the discharge 
valve and possibly 
open and/or clean 
Clean non-return 
valve 
Vent the pump 
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We grant for the described product in the warranty receipt a war- 
ranty of declared duration in the warranty receipt. The warranty 
starts with the first start up, latest with the day of sale. A warranty 
claim can be raised only by presentation of the fill in warranty re- 
ceipt together with the purchase receipt. 
Our warranty extends only the removal of material defects or pro- 
duction defects. Costs for removal and installation of the com- 
plained product at the installation place, costs for the ride of the 
mechanicians to the location and from the installation place as well 
as costs for transport are not components of our warranty. Com- 
plains caused by installation faults or operating faults, unsuitable 
operation conditions, deficient care or improper efforts of repair are 
out of the question of warranty as well as normal wear. Hereby 
arised costs, especially costs for checking and transport are bear- 
ing by the sender or operator of the pump. This is also valid for an 
asserted warranty claim if a check results that the unit works fault- 
less and is free of defects. All products have a high quality stan- 
dard. Each product is defeated by a streng technical end control 
before delivery. If the unit still gives an occasion for a legitimated 
complain, you have the claim of an appropriated correction free of 
charge. Warranty repairs only must lead from the manufacturer or 
an authorized agency. Trials of repair by the customer or non- 
authorized persons during the warranty, causes an extinguishing of 
the warranty. A warranty repair achieved by us does not extend the 
warranty period. Replaced spare parts give no reasons for a new 
warranty period. Extensive claims are excluderd, especially such as 
diminution, change or compensation also for any kind of follow up 
damages. 

To guarantee a quick transaction of a warranty claim, please return 
the product together with the warranty receipt, purchase receipt 
and declaration of defect carriage paid to the manufacturer (for the 
adress see warranty receipt). 

Claims caused by damages of transport could be only accepted, if 
the damage is established or confirmed by delivery in the presence 
of the forwarder, parcel service, train or post. 

Pump type 

No. 

Correspond to our warranty conditions 
we achieve 

12 months of warranty 

HOMA Pumpenfabrik GmbH 
Industriestrafle 1 

D-53819 Nk.-Seelscheid 
Telefon: + 49 (0) - 22 47 - 70 20 
Telefax: + 49 (0) - 22 47 -7 02 44 
Train station: D-53819 Nk.-Seelscheid 
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1. Conformiteitverklaring 

EG- Conformiteitsverklaring Volgens de EG- 
Machinerichtlijn 89/392/EWG, bijlage II A 

Wij, HOMA Pumpenfabrik GmbH, Industriestrasse 1, D- 
53819 Neunkirchen-Seelscheid, verklaren hiermee dat de 
pomp typen, 

MX 13... V 13... MX 23... V 23.. 

M 24... MX 24... V 24... 

Op grond van hun concipiering en bouwwijze als ook in de 
door ons in verkeer gebrachte uitvoering aan de desbetref- 
fende fundamentele veiligheid- en gezondheidseisen van 
de EG-machinerichtlijnen voldoen. Bij een niet met.ons af- 
gestemde verandering aan de pompen, verliest deze ver- 
klaring haar geldigheid. 

EG-Richtlijnen, waaraan de pompen voldoen: 
EG-machinerichtlijnnie 98/ 37/EG 
EG-richtlijn, elektromagnetische 89/336/EG 
verdraagzaamheid' 
als ook de aanpassing 
als ook de aanpassing 
EG-laagspanningsrichtlijn. ') 
EG-richtlijri, ex ?losiebeveiligde 
bedrijfsmiddel 4) 

92/ 31/EG 
93/ 68/EG 
73/ 23/EG 
94/ 9/EG 

Toe e aste raeharmoniseerde normen: 
EN 60335-2-41 1) EN 60335-1 11 EN 60034 Tell 5 

EN 60204 Tell 1 1) EN 61000-6-1 EN 61000-6-2 

EN 61000-6-3 EN 61000-6-4 EN 55014-1 

EN 55104-2 EN 61000-3-2 EN 61000-3-3 

EN 292 EN 50014/18/19/20 2) 

Bijzondere toegepaste nationale normen en technische 
specificaties ( de overige toegepaste normen voor de 
algemene machinebouw worden in het constructiebu- 
reau bewaard ): 

ISO 9906 DIN 24250 

(Dr. Klaus Hoffmann, Management) 
01.09.2003 HOMA Pumpenfabrik GmbH 

1) niet geldig voor Ex-uitvoering 
2) geldt alleen voor Ex-uitvoering 

Erstellt: Totzke Index: 0 

Datum 01.09.2003 Lfd.-Nr.: CE 1 
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2. Veiligheidsvoorschriften 
2.1. Algemeen 
Kenmerken van voorschriften in deze bedieningshand- 
leiding 

&De in deze bedieningshandleiding genoemde veilig- 
heidseisen, welke bij niet beachting, gevaar voor personen 
teweeg kunnen brengen, zijn met een algemeen gevaren- 
symbol, veiligheidsteken volgens DIN 4844-W 9 

£Bij waarschuwing voor elektrische spanning volgt een 
kenmerk met het veiligheidsteken volgens DIN 4844-W 8 

2.2. Veiligheidsvoorschriften 
De hier niet genoemde algemene voorschriften en normen 
behouden eveneens hun geldigheid. 

&Deze bedieningshandleiding bevat fundamentele ver- 
wijzingen, welke bij opstelling, bedrijf en onderhoud in acht 
genomen moeten worden. Daarom moet deze bedienings- 
handleiding beslist voor montage en inbedrijfname van de 
machine door de monteur, of gebruiker gelezen worden en 
moet continu op de werkplek van de machine/installatie be- 
schikbaar zijn. Personen, die met deze bedieningshandlei- 
ding niet vertrouwd zijn, mogen deze machine/installatie 
niet gebruiken. 
Kinderen en jeugd onder de 16 jaar mogen de pomp 
niet gebruiken en dienen van een aangesloten machi- 
ne/installatie verwijderd te blijven. 

&Het arbeidsgebied is doelmatig of te sluiten en moet 
aan de plaatselijke voorschriften van de arbeidsinspectie 
voldoen. 

&Gebruikt u een persoonlijke veiligheidsuitrusting zoals: 
veiligheidsschoenen, rubberhandschoenen, beschermbril 
en helm. 

&Vergewis u er van dat de vluchtweg van het arbeidsge- 
bied niet afgesloten is. 

&Om verstrikking en vergifting uit te sluiten, is het aan te 
bevelen dat er voldoende zuurstof in het arbeidsgebied 
voorhanden is en dat er geen giftige gassen in het arbeids- 
gebied voorkomen. 

&Bij werkzaamheden, waarbij las- of elektrisch ge- 
reedschap wordt gebruikt, moet men vooraf vaststellen of 
er geen explosiegevaar bestaat. 

&Onmiddellijk na beeindiging van de werkzaamheden 
moeten alle veiligheid- en beschermmaatregelen weer aan- 
gebracht of in functie gezet worden. 

&De gebruiker is in het werkgebied van de machine te- 
genover derden verantwoordelijk. 

&Nooit bij lopende pomp of nog roterende pompwaaier in 
de zuigopening of persopening van het pomphuis grijpen. 

&Gedurende het bedrijf van de pomp, mogen er zich ge- 
en personen in de te verpompen vloeistof bevinden. 

&De ongeval voorkomingsvoorschriften als ook de alge- 
meen erkende regels der techniek dienen in acht genomen 
te worden. 
Wij wijzen erop dat wij, volgens de product aansprake- 
lijkheidswet niet aansprakelijk zijn voor schade, welke door 
onze machines verporzaakt worden, wanneer de aanwijzin- 
gen en voorschriften uit deze gebruiksaanwijzing niet in 
acht genomen worden. Voor toebehoren gelden dezelfde 
regels. 
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3. Inzetbaarheid en technische beschrijving 
3.1. Toepassing van de pompen 

&Bij inzet van pompen voor reiniging of onderhoud in 
zwembaden moet men zekerstellen dat er zich geen perso- 
nen in het te verpompen medium bevinden en de pompen 
met een aardlekschakelaar van maximal 30mA uitgevoerd 
zijn. 
Afvalwaterpompen van de Bouwserie A worden gebruikt 
voor het verpompen van vuilwater en afvalwater met mod- 
derachtige en vaste delen. Inzetbaar in bijv. Werking in 

openbaar- en prive bereik, in de nijverheid en industrie. 
De pompen zijn niet geschikt voor het verpompen van vlo- 
eistoffen met sterk abrasive delen (bijv. zand, kiezels, ste- 
nen) Bij chemisch agressieve bestanddelen in de vloeistof 
dient u de bestendigheid van de pompmaterialen in acht te 
nemen. 
De pompen zijn zowel voor transportabel als stationair 
bedrijf geschikt. De installatie mogelijkheid is vrijstand op 
een bodemring (als optie leverbaar) of een automatisch 
koppelingssystem in een pompput.(als optie leverbaar) 

Bij modellen met motor-mantelkoeling is een droge- 
opstelling buiten de afvalwaterput mogelijk. 

Bij bedrijf van de pompen met een frequentieomvormer 
moeten deze absoluut met een uitgangsfilter als buffer voor 
optredende spanningspieken uitgerust zijn, 
daar zulke spanningspieken delen van de pompmotor 
verstoren kunnen. (zie par. 7) 

3.2. Technische gegevens 
Persaansluiting 
MX 13..., V 13... 
MX 23..., V 23..., 
M 24 ..., MX 24..., V 24... 
Spanning 
Toerental 
2-polig 
4-polig 
6-polig 
Isolatieklasse 
Beveiligingsklasse 
Kabellengte 
Kabeltyp 
Geluidsniveau belast, 1,60 m vanaf bodem 

DN 80 
DN 100 

400 V 

2900 T/min 
1450 T/min 
960 T/min 

F 

IP 68 
10 m 

H 07RN-F... 
70d(B)A 

3.3. Bedrijfsvoorwaarden 
Vloeistof temperatuur: maximaal 35°C kortsondig 60°C 
Soortelijke qewicht vloeistof.: maximaal 1100 kg/m3 
pH waarde: 5 en 11 

Niveau van de vloeistof: het minimale niveau dient zich 
altijd boven het pomphuis te bevinden. 
Bedri fswi ze: De motoren zijn voor continubedrijf Si on- 
dergedompeld, maximale schakelfrequentie 15 maal per 
uur. Onze standaard-garantiebepalingen als ook het onder- 
houd aanbevelingen zijn uitsluitend gebaseerd op intermit- 
terend bedrijf. Verkorte garantietijden en service intervallen 
bij continubedrijf kunt u navragen bij onze klantenservice. 

3.4. Omgeving met explosiegevaar: 

&Gebruik uitsluitend de explosieveilige versies de A se- 
rie. 

&In alle gevallen dient de plaatselijke instantie te bepa- 
len of de explosieclassificatie van de pomp voor de gewen- 
ste locatie toereikend is. 
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4. Garantie 

Alvorens de pomp te installeren en in bedrijf te stellen, dient 
u deze montage-en bedrijfsinstructies zorgvuldig te lezen 
om ongevallen en schade aan de pomponderdelen te voor- 
komen. De HOMA-garantie dekt uitsluitend pompen die 
overeenkomstig deze montage- en bedrijfsinstructies en 
met kennis van zaken zijn geinstalleerd voor de in deze in- 
structies genoemde toepassingen. 

5. Transport en opslag 

6,De pomp nooit aan de aansluitkabel of persslang of 
persleiding omhoog hijsen of transporteren, maar altijd aan 
de handgreep of hijsogen. Indien nodig een touw of ketting 
voor ophijsen aan de pomp bevestigen. 

6,De pomp kann horizontaal of verticaal worden getrans- 
porteerd of opgeslagen. Bij transport de pomp niet werpen 
of stoten. Bij langere opslag de pomp beschermen tegen 
vochtigheid, vorst en warmte. 

6. Elektrische aansluiting 

&Een vakbekwame test moet voor in gebruiknamen 
vaststellen, dat de aanbevolen elektrische beveiligingen 
aanwezig zijn. Aarding, nul, scheidingstrafo, aardlekscha- 
kelaar e.d. moeten aan de voorschriften van de lokale in- 
stanties voldoen. De pomp dient volgens de in Neder- 
land/Belgie algemeen geldende normen op het elektrici- 
teitsnet worden aangesloten. 

&De in de technische gegevens en op het type-plaatje 
aangegeven bedrijfsspanningen en- frequentie moet ove- 
reenkomen met de voorhandenen zijnde netspanning. 

&Dompelpompen, die voor transportabel gebruik zijn, 
dienen een aansluitkabel van minimaal 10 m. te hebben. 

&Controleert u, dat de stekkerverbindingen buiten het 
gevaar van overstroming liggen en tegen vochtigheid be- 
schermd zijn. Netstekker en aansluitkabel voor gebruik op 
beschadigingen controleren. 

&Het einde van de aansluitkabel mag niet in het water 
gedompeld worden, omdat er anders water in de motora- 
ansluitruimte komen kann. 

&Motorbeveiligingsschakelaars als mede schakelkasten, 
oak van explosievrije pompen, mogen nooit in explosiege- 
vaarlijke gebieden gemonteerd worden. 

6.1. Aansluiting 3-Fasen-Motoren 
Al le 3-fasen HOMA pompen die zonder besturingskast wor- 
den geleverd, dienen op een afzonderlijke motorbeveiliging 
te worden aangesloten. Originele HOMA-besturingskasten 
zijn als toebehoor leverbaar. Bij gebruik van een eigen be- 
sturingskast moet men bij de keuze van de motorbeveili- 
ging de nennstroom van de pomp in acht nemen. (zie type- 
plaatje). 

Start -wijze 
De startwijze van de pompmotor (direct of ster-driehoek) is 
op het typeplaatje of te lezen. Pompen tot 4 kW zijn serie- 
matig voor Direct-Start (DOL) geconstrueerd. Bij de 400V 
motoren spanningsopgave zijn de wikkelingen in Ster ge- 
schakeld voor een netspanning van 400V/3 fasen. De ka- 
beleinden U, V, W zijn via een motorbeveiligingsschakelaar 
met de netaansluitklemmen L1, L2, L3 verbonden. (zie afb.1) 
Pompen boven de 4 kW zijn seriematig voor Ster/Driehoek 
start voorbereidt. Beide uiteinden van de motorwindingen 
zijn via de aders Ui/U2, V1N2, en W1/W2 van de aansluitka- 
bel verbonden. De pomp aansluiten in een voor 
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ster/driehoek start bestemde besturingskast. 
Wanneer een voor ster/driehoek voorbereidde motor met 
400 V/3fase spanningsopgave direkt (DOL) gestart moet 
worden, moet er bij een netspanning van 400 V/3fase de 
wikkelingeinden in driehoek geschakeld worden. 

Aansluitdiagram zie pagina 21. 

6.2. Temperatuur-voeler 
Al le pompen van de A-serie zijn met een temperatuurvo- 
eler-set in de motorwikkeling uitgerust, welke de motor bij 
verhitting van de wikkeling uitschakelt. 

Bij pompen in normale uitvoering warden de aansluitingen 
van de temperatuurvoelers via de motor aansluitkabel naar 
buiten gevoerd en moeten via de aders T1 en T3 van de 
aansluitkabel zo in de schakelkast worden aangesloten, dat 
een automatische wederinschakeling na afkoeling van de 
motor mogelijk is. De uitschakelingtemperatuur van de vo- 
eler voor motoren in normale uitvoering ligt bij ca. 130°C. 
graden (Aansluitdiagram zie pag. 21). 

De explosieveilige uitvoeringen van motoren tot 15 kW be- 
zitten een temperatuurvoeler-set met een hogere uitscha- 
kelingtemperatuur (ca. 140°C), de aderen T1 en T2 van de 
aansluitkabel moeten zo aangesloten worden dat na uit- 
schakeling een handmatige terugschakeling mogelijk is. De 
handmatige terugstelling moet over een speciale beveili- 
gingscombinatie in de besturingskast gewaarborgd worden 
(Aansluitdiagram zie pag. 21). 

Al le explosieveilige uitvoeringen van motoren boven 15 kW 
bezitten allebei van de bovengenoemde voeler-sets en zijn 
via de aders T1, T2, T3 op de juiste wijze aan te sluiten 
(Aansluitdiagram zie pag. 21). 

Bij pomptypen MX / V...-C... en ...-D..., 4 polig zijn zelfhou- 
dende EX-voelers naast de standaardvoelers ingebouwd, 
dit betekent dat bij serieschakeling naar de beveili- 
gingscombinatie deze door het verbreken van de netspan- 
ning en afkoelingstijd afwachten teruggezet kunnen warden 
(Aansluitdiagram zie pag. 21). 

6.3. Afdichtingscontrole 

Pompen uitgevoerd met: 

a) Dichtinqcontrole in de oliekamer: 
Via 2 sensoren S1/S2 wordt de weerstand van de 
olievulling gecontroleerd. De sensoren dienen in de scha- 
kelkast aan een relais (elektroden relais) aangesloten te 
worden. 
Bij ondichtheid van de asafdichting treed water in de 
oliekamer waardoor de weerstand van 
de olie verandert. De aanspreekwaarde dient van 0-100 k (2 

instelbaar te zijn, standaard instelling 50 k 0. Bij Ex- 
uitvoering elektrode relais met eigengezekerd stroomcircuit 
voor de sensoren toepassen. 

a) Dichtinqcontrole Aansluitruimte 
Via 2 sensoren S3/S4 wordt de aansluitruimte op indrin- 
gende vochtigheid gecontroleerd. 
De sensoren dienen in de schakelkast aan een relais 
(elektroden relais) met galvanisch gescheiden stroomcircuit 
aangesloten te worden. Bij Ex-uitvoering elektrode relais 
met eigengezekerd stroomcircuit voor de sensoren toepas- 
sen. 

Al le aansluitschema's vanaf pagina 21. 
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6.4. Draairichtingscontrole 
Al le pompen hebben de juiste draairichting bij een rechts 
draaiveld (U, V, W, > L1, L2, L3). 
HOMA-besturingskasten testen het net op rechts draaiveld. 
Bij geen rechts draaiveld, brand de rode LED,. Twee fasen 
aan de ingang van de besturingskast wisselen. 
Bij kleinere pompen kann de controle ook door het obser- 
veren van de start-ruk plaatsvinden. De draairichting is met 
de klok mee, gezien vanaf de bovenzijde van de pomp. Ti- 
jdens het starten zal de pomp echter even in tegengestelde 
richting roteren. Bij grotere pompen dient de draairichting 
door een testloop voor inbouw vastgesteld te worden. Bij 
vast geinstalleerde pompen kann in noodgeval de opvoer- 
hoogte op capaciteit bij verschillende draairichtingen ver- 
geleken worden. De draairichting met de grootste capaciteit 
of hoogste opvoerhoogte is de 
juiste.Bij een onjuiste draairichting, verwissel dan twee van 
de drie fasen van de stroomvoorziening. Bij pompen met 
een origineel HOMA-besturing met CEE-netstekker kann de 
faseverwisseling door 180°-draaien van de ronde houder- 
plaat aan de stekkerpolen met een schroevendraaier ver- 
richt worden. 

7. Montage en Installatie 
& Maxima le onderdompeldiepte in acht nehmen (zie ty- 
peplaatje) 

&Bij gebruik in een pompput, moet de putopening na 
montage vaneen begaanbare afdekking worden voorzien. 

& Schades ten gevolgen van een overstroming door een 
storing aan de pomp dient de gebruiker door trefzekere 
maatregelen (bijv. installatie van een alarminstallatie, re- 
servepomp e.d.) uit to sluiten. 

7.1. Natte opstelling op Bodemring 
De bodemring met bouten aan de zuigaansluiting van de 
pomp bevestigen. Aansluitbocht of -knie aan de persaans- 
luiting aanbrengen.Drukleiding monteren. Afsluiters, te- 
rugslagkleppen, e.d. eventueel volgens voorschrift monte- 
ren. De persleiding dient spanningsvrij gemonteerd to wor- 
den, bij gebruik van een slang als persleiding, zorg dan 
voor dat deze niet knikt en dat de binnendiameter van de 
slang overeenkomt met de doorlaat van de persaansluiting. 
De pomp aan de handgreep met een touw of ketting in de 
vtoeistof Iaten zakken. Als de pomp in modder of ep een 
ongelijke bodem wordt opgesteld, is het raadzaam de pomp 
op bakstenen to plaatsen. 

7.2. Natte opstelling met automatisch koppelingssy- 
steem 
De volgende handleiding behelst de montage van het origi- 
nele HOMA-koppelingsysteem: 

Positie van de koppelingsvoet on de bevestigingsconsole 
van de geleidestangen vastleggen, door bijv. een schiet- 
lood te gebruiken. 
De correcte inbouwmaten van de pomp(en) controleren. 
(volgens de maattekeningen) 
Bevestigingsgaten voor de geleidestangkonsole in de 
binnenrand van de putopening boren. Wanneer dit 
wegens plaatsgebrek niet mogelijk is, kann de geleidest- 
angkonsole ook d.m.v. een gebogen profiel aan de onder- 
zijde van de putafdekking bevestigd worden. De gelei- 
destangkonsole met twee schroeven bevestigen, maar 
nog niet aandraaien. 
Koppelingsvoet op de putbodem plaatsen, bij een ongeli- 
jke putbodem dient het voetstuk uitgelijnd to worden. Ge- 
bruik een schietlood om de koppelingsvoet juist t.o.v. de 
geleidestang-konsole to positioneren. (de geleidestangen 
moeten later loodrecht staan) Zet het vervolgens vast met 
heavy-duty keilbouten. 
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Persleiding volgens algemeen bekende procedures mon- 
teren, zonder de leiding to draaien of bloot te stellen aan 
overmatige spanningen. 
Beide geleidestangen in de ogen van de koppelingsvoet 
steken on op juiste lengte maken t.o.v. de geleidestang- 
konsole. Geleidestangkonsole losmaken en bevestigen op 
beide geleidestangen daarna geleidestangkonsole stevig 
bevestigen. De geleidestangen dienen absoluut spelingvrij 
te zijn, aangezien dit veel lawaai veroorzaakt tijdens het in 
bedrijf van de pomp. 
Pompput voor in bedrijfname zuiveren van vaste delen, 
(puin, stenen e.d.) 
De koppelingstegenflens bevestigen aan de persaanslui- 
ting van de pomp. U moet erop letten dat de 
profieldichting (afdichting tegen koppelingsvoet) vast in de 
uitsparing van de tegenkoppeling gemonteerd is,zodat het 
uitvallen van de dichting bij het uithalen van de pomp uit- 
gesloten is. 
Ketting aan de handgreep of draagogen bevestigen. 
Pomp met de geleideklauwen van de koppelingstegen- 
flens tussen de geleidestangen in de pompput leiden. 
Pomp via deze geleidestangen in de pompput laten zak- 
ken. Wanneer de pomp het voetstuk met zelfkoppeling 
bereikt, koppelt de pomp zichzelf vast. 
Hang het uiteinde van de ketting aan een speciale haak, 
die boven aan de put is bevestigd. 
Motoraansluitkabel in voldoende lengte middels een tre- 
kontlasting in de pompput ophangen. Wanneer de kabel 
to lang is kunt u deze aanpassen. Zorg er voor dat de ka- 
bel niet geknikt of afgekneld kann worden. 

7.3 Droge opstelling 
Voor opstelling van de pomp buiten de verzamelschacht 
moet een toeloopleiding op de pomp aangesloten worden. 
Voor droge opstelling zijn alleen de uitvoeringen met man- 
telkoeling toepasbaar. 
De opstelling van de pomp is zowel horizontaal als verticaal 
mogelijk 

Pompstaander of montage stoel aan de pomp monte- 
ren. 
Positie van de pompen op de bodem markeren, boren 
en de pompen met heavy-duty keilbouten verankeren. 
Zuig- on persleiding met appendages volgens de alge- 
meen bekende montagevoorschriften spanningsvrij 
monteren. 

7.4. Automatische Niveuschakeling 
Bij stijging van het waterpeil tot een bepaald maximaniveu, 
(inschakelpeil) schakelt de opdrijvende niveuschakelaar de 
pomp automatisch in. Wanneer de waterstand door afpom- 
pen op een bepaald minimaniveau (uitschakelpeil) is ge- 
zonken, schakelt de niveauschakelaar de pomp uit. 

De schakelafstand tussen minimaal- en maximaniveau is bij 
ieder verschillend. Voor een probleemloze werking dient u 

zich aan de volgende aanwijzingen to houden: 

Het bevestigingspunt als ook de lengte van het vrij bewe- 
gende einde van de niveauschakelaarkabel zijn op het ge- 
wenste schakelniveau in to stellen. U moet erop toezien dat 
het inschakelpeil van de pomp onder de toeloopleiding ligt, 
om terugloop van de vloeistof te vermijden. Het uitschakel- 
peil moet boven de zuigopening van de pomp liggen, waar- 
door er zich geen luchtbel in de pomp terechtkomen kann, 
wat anders een ontluchting in het pomphuis noodzakelijk 
maakt. 

In geen geval mag de niveauschakelaar met kabel eenvou- 
dig in de vloeistof geworben worden, daar correcte schake- 
ling alleen door een scharnierbeweging van de niveauscha- 
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kelaar op het bevestigingspunt van de kabel mogelijk is. 
Mogelijke gevolgen wanneer u dit niet in acht neemt zijn 
o.a. overstromingen (pomp schakelt niet in) en storing aan 
de pomp door droogloop (pomp schakelt zich niet uit). 

Bij gebruik van aparte niveauschakelaars voor pomp-start, 
pomp-stop en alarm zijn de schakeiniveaus als boven om- 
schreven zelf in te stellen. De alarmniveauschakelaar moet 
ca. 10 cm. boven de pomp-inschakelpeil inschakelen, maar 
altijd onder de toeloopleiding. 
Belangrijk: Na iedere verandering van de niveauschake- 
laarbevestiging dient u de werking door een testloop te 
controleren. 

8. In bedrijf stellen 

aiDe pomp nooit lange tijd droog laten draaien (overhit- 
tingsgevaar). 

Natte opstellinq 
Start het systeem pas op wanneer de het met vloeistof is 
gevuld en ontlucht. Open de afsluiter (wanneer aanwezig) 
en controleer de positie van de eventuele niveauschake- 
laar(s). Bij 3-fasen draairichting controleren (zie punt 6.4.). 
Pomp via besturingskast in gewenste positie stellen 
(handmatig- of automatischbedrijf). 

Droqe opstellinq 
Afsluiter openen. Controleren dat het niveau van de te ver- 
pompen vloeistof in de verzamelschacht boven het hoogste 
punt van het pomphuis ligt. Bij 3-fasen draairichting con- 
troleren. (zie punt 6.4). 

9. Onderhoud en Service 

6Voor elke arbeid de pomp van de elektro-aansluiting, 
loskoppelen, om inschakeling van de pomp tijdens de 
werkzaamheden uit te sluiten. 

&Voor aanvang van de werkzaamheden de pomp gron- 
dig met schoonwater reinigen en pomphuis ook van binnen 
spoelen. De gedemonteerde onderdelen dienen afzonder- 
lijk in schoon water te worden schoongespoeld. 

&Bij een eventueel defect aan de pomp mogen reparatie- 
werkzaamheden alleen door een geautoriseerd vakbedrijf 
uitgevoerd worden. Ombouw of veranderingen aan de 
pomp zijn alleen in samenspraak met de fabrikant toege- 
staan. Er mogen alleen originele HOMA onderdelen ge- 
bruikt worden. 

&Wij wijzen erop, dat wij volgens de product aansprake- 
lijkheidswet niet aansprakelijk zijn voor schade, welke door 
onze machines vooroorzaakt worden en onstaan zijn door 
inadequate reparaties, welke niet door-de fabrikant-of een 
geautoriseerde vakwerplaats uitgevoerd zijn, of wanneer bij 
onderdelenwisseling geen ORIGINELE ONDERDELEN 
verwerkt zijn. Voor appendages gelden dezelfde regels. 

6Bij het losdraaien van de inspectieschroef van de olie- 
kamer dient u er rekening mee te houden dat zich in de 
oliekamer druk kann hebben opgebouwd. Verwijder de 
schroef pas nadat de druk volledig weg is. 

/I\ Voor aanvang van de arbeid wachten tot alle roterende 
delen stilstaan. 

De pomp moet bij normaal bedrijf minimaal een keer per 
jaar gecontroleerd worden. Inspecteer de pomp vaker als 
de gepompte vloeistof modderig of zanderig is of bij conti- 
nubedrijf. 
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Bij nieuwe pompen of na plaatsing van een nieuwe asaf- 
dichting dient men het oliepijI na 1 bedrijfsweek te controle- 
ren. 

Voor een langdurige en probleemloze werking van de pomp 
dienen de volgende punten regelmatig te worden gecon- 
troleerd: 

- Stroomverbruik(A) met amperemeter controleren 

Pomphuis en waaier op zichtbare slijtage testen, eventeel 
uitwisselen. 

- As-Lager: door het met de hand draaien van de as deze 
op vrije- en geruislozeloop testen. Bij schade is een com- 
plete revisie door een HOMA-werkplaats noodzakelijk. 

- Kabel en Kabeldoorvoer op waterdichtheid en eschadigin- 
gen controleren. 

-Oliegeil en- kwaliteit in de oliekamer. De oliekamer is bij 
verticale positie van de pomp tot de onderkant van de con- 
troleopening gevuld. Wann.eer de olie in de oliekamer troe- 
bel of melkachtig is, duidt dit op een beschadiging van de 
asafdichting. In dit geval dient u de toestand van de asaf- 
dichtingen te controleren. Ververs de olie altijd na 3000 
bedrijfsuren. Oliesoort Shell Tellus C22 of biologisch af- 
breekbare HOMA-ATOX (op verzoek leverbaar). 

- Mechanische afdichtingen op slijtage testen 

Onderhoudscontract 
Voor regelmatige vakkundige uitvoering van alle noodzake- 
lijke onderhoud- en controlewerkzaamheden bevelen wij 
een HOMA-onderhoudscontract aan. Neemt u contact op 
met onze servicedienst! 

SP305 Jesmond Road SPS Electrical Switchboard HALLCO OM Manual

Q-Pulse Id TMS1093 Active 10/12/2014 Page 25 of 334



10. Opsporen van storingen 

61Voor elke reparatie aan pomp stroomtoevoer uitscha- 
kelen! 

Storing Oorzaak Oplossing 

Motor start niet op. De 
Zekeringen branden 
door of de motorbeveili- 
ging verbreekt/ 
Direct uit. Let op. Niet 
opnieuw inschakelen! 

Geen stroomtoevoer, 
kortsluiting, foutieve 
stroom in de kabel of 
motorwikkeling 
Zekering doorgebrand 
(verkeerd type) 
Waaier door verontrei- 
niging verstopt. 
Niveauschakelaar 
verplaatst of defect 

Kabel en motor door 
een electriecien la- 
ten testen en her- 
stellen 
Zekeringen door 
juiste vervangen 
Waaier reinigen 

Niveauschakelaar 
testen en eventeel 
uitwisselen. 

Pomp loopt, maar de 
motorbeveiligingschakel 
aar springt er na korte 
tijd uit. 

Motorbeveiligingscha- 
kelaar te laag Inge- 
steld 

Verhoogde stroomop- 
name op grond van 
spanningsverlies 

Waaier door verontrei- 
niging geblokkeerd. 
Verhoogte stroom op- 
name in alle drie de 
fasen. 

Instelling volgens de 
gegevens op de 
pomp typeplaat in 
acht nehmen. 
Spanning tussen 
twee fasen meten. 
Tolerantie ± 10% (± 
5% bij explosievrije 
uitvoering) 
Waaier reinigen 

Pomp loopt met een 
verminderde capaciteit 
En te lege capaciteitaf- 
name 

Waaier door verontrei- 
niging verstopt 
Foutieve draairichting 
(alleen bij draaistroom 
uitvoering) 

Waaier reinigen 

Pomp loopt, verpompt 
echter geen water 

Afsluiter gesloten of 
geblokkeerdt 

Uit motorhuis lekt olie in 

het medium. 

Terugslagklep geblok- 
keerdt 
Lucht in de Pomp 
Asafdichting versleten 

Draairichting con- 
troleren en evt. twee 
fasen omwisselen 
(zie par. 6.4.) 
Afsluiter testen en 
deze openen of rei- 
nigen 
Terugslagklep reini- 
gen 

Pomp ontluchten 
Asafdichting ver- 
nieuwen en olie ver- 
versen 
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- . - 

Op het in de bijgevoegd garantiebewijs omschreven prod0 waar- 
borgen wij een garantie van de op het garantiebewijs aang1sgeven 
tijdsduur. De garantietijd gaat in op de dag van verkoop of bn 

bedrijfsname. Een garantieclaim kann alleen bij het overlejgen van 
het ingevulde garantiebewijs te- samen met de aankoopbon be- 
handeld worden. 
Onze garantieverrichting voorziet zich in materiaal- en fabricage- 
fouten. In- en uitbouwkosten van de voor garantie in aanmerking 
komende machine op de bedrijfslocatie, reiskosten van het repara- 
tiepersoneel van en naar de bedrijfslocatie als mede transportko- 
sten zijn geen bestanddelen van onze garantieverrichtingen. ReT 

clamatie welke op inbouw- of bedieningsfouten, foutieve toepassin- 
gen onderhoud of ondeskundige reparatiepogingen terug te voeren 
zijn, zijn van garantie net zo uitgesloten als normale slijtage. Hier- 
door onstane kosten, in het bijzonder test- en vrachtkosten, zijn 
door de afzender respectievelijk eigenaar van de pomp te dragen. 
Dit geldt ook, wanneer een garantieclaim ingediend wordt en de 
werkplaatstest wijst uit dat de pomp probleemloos wend en vrij van 
gebreken is.Alle onze fabrikaten bezitten een hoogstmogelijke 
kwaliteitsstandaard. Elk product ondergaat voor uitlevering een 
strenge technische eindcontrole. Mocht het apparaat desondanks 
reden tot een gerechtvaardige garantieclaim geven, dan heeft u 

recht op een aansprekende kostenloze afwerking. Garantierepara- 
ties mogen alleen door ons reparatiepersoneel of een geautori- 
seerd bedrijf uitgevoerd worden.Reparatiepogingen door de kiant of 
niet bevoegde derde gedurende de garantieperiode sluiten een ga- 
rantieclaim uit. Na een door ons uitgevoerde garantieverrichting 
wordt de garantietijd van de machine als ook die van de machine 
als ook die van de vervangen delen niet verlengt. Verdergaande 
aansprakelijkheid is uitgesloten, vooral zulke op schadevergoeding, 
waardevermindering, veranderingen, als ook voor totaalschade van 
welke aard dan ook. 

Om een snelle afwikkeling te waarborgen, dient u bij een garantie- 
claim het betreffende product samen met het garantiebewijs, aan- 
koopbon en opgave van de klacht franco naar ons adres te sturen. 
(adres op het garantiebewijs). 
Reclamaties op grond van transportschade kunnen wij alleen af- 
handelen, wanneer de schade bij bezorging van de waren door de 
betreffende expediteur of besteller is vastgesteld of bevestigd 
wordt. 

Garantiebewijs 

Voor de vuilwater-dompelpomp 

Nr. 

geven wij, 
conform onze bovenstaande garantiebepalingen 

12 maanden garantie 

HOMA Pompen B.V. 
Techniekweg 16 
4207 HD Gorinchem 
Tel.(0) 183-622212 
Fax.(0) 183-620193 
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13. Anschlussdiagramme / Wiring diagrams / 
Aansluitdiagram 

Abb. 1 / Fig. 1: 
Anschlussdiagramm/Netzanschluss Standardmotor 
Typ MX / V...-C, -D and Direkt-Start IDOL) Stern- 
Schaltung der Wicklungen 
Wiring diagram/ Starter connection pump motor 
Type MX / V...-C, -D and-T.... Direct-on-Line Start Star 
connection of the Stator-Windings 

Normalausfiihrung / Standard model 

1Wreichnumg: Nietm003chl,3 
ne5i9mar,,,, (1131., a,pply 

1 1,1 3/1-2 012.3 

1,22.2.21.22 
startnr 

C 

6zeicha.n9; 112,27,2112C2 
et571,f 

12/71 0,21 

Bqruicbmum,7, M2i2rk6120.1 V 
designatimm: 

V 

1 

Motnr 
01 VI motmr 

U2 V1 Vv2 ! ka mmq r ! 

Oil c,dmt.r 

Ti 

U:mtic.hnnng, Mmr.or-/Steuerkah,,I Ti 

oluicuatic,n; 
SI 52 

T1, T3: Temperaturfuhler (ca. 130° C), 
Temperature sensors (approx. 130° C), 
Temperatuurvoeler (ca. 130° C) 

S1, S2*: Dichtungsiiberwachung Olkammer 
Oil chamber seal conditions sensor 
Dichtingsbewaking 

Ex-Ausfiihrung / Model Ex 

Notmanachlua 
&Migration, main 3.3;74 

at7oichnu4g, 
desimmatton: m.carts: 

?weei:Jtmovi; M,,,ckabia 
powmrcable 

Dentichn.,;: Motur-IS!,eu0rkais41 Ti 
doa,gnati.n: pawer-,mmntrolma!,11, 

72 St S2 

T1, T2: Temperaturfuhler (Begrenzer - ca. 140° C) 
Temperature sensors (Limitator - approx. 140° C) 
Temperatuurvoeler (Limitator - ca. 140°C) 

51, S2*: Dichtungsuberwachung Olkammer 
Oil chamber seal conditions sensor 
Dichtingsbewaking 

* je nach Ausfiihrung /* ieder volgens uitvoering 

21 

Abb. 2 / Fig. 2: 
Anschlussdiagramm/Netzanschluss Standardmotor 
TypMX I V...-T, Direkt-Start (DOL) Dreieck-Schaltunq der 
Wicklungen 
Wiring diagram/ Starter connection pump motor Type 
MX / V...-T..., Direct-on-Line Start (DOL) Delta connec- 
tion of the Stator-Windings 

Normalausfiihrung I Standard model 

ilexqichmymq. Nyczensynlua 
5.atunation, main :supply 

Motre.ih,-.2 
thgaiynalrim, 

memei,hnu,4: amtnriAmi 
.319nati.! 1,1v4r,b1,14 

PE 

u1 w1 

54.14.1227: Mat ,Stv,,e,karml 
e,ftLzmicabl pawc 

mocarhgt 

GI 
chzmar 

St Sa 

T1, T3: Temperaturfuhler (ca. 130° C) 
Temperature sensors (approx. 130° C), 
Temperatuurvoeler (ca. 130° C) 

51, S2*: Dichtungsuberwachung Olkammer 
Oil chamber seal conditions sensor 
Dichtingsbewaking 

Ex-Ausfiihrung / Model Ex 

be,seicnnung: NItzsmsehluZ 
mgeiv.aLA.m: mein 

2,1-2 5/L1.14 PE, 
-1221.0,..Zr274 

SZ40.11,' 

227.:L7 

' 

22.tV, 

" 
T2 

21282.e/ !Ant'4..1.22 

nit rtinclti2r 

212 82 a+ 

T1, T2: Temperaturfuhler (Begrenzer - ca. 140° C) 
Temperature sensors (Limitator - approx. 140° C) 
Temperatuurvoeler (Limitator - ca. 140° C) 

Si, S2*: Dichtungsuberwachung Olkammer 
Oil chamber seal conditions sensor 
Dichtingsbewaking 

S3, S4*: Dichtungsuberwachung Anschlussraum 
Connection chamber seal conditions sensor 

* je nach Ausfuhrung / * ieder volgens uitvoering 
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Abb. 3 I Fig. 3: 
Anschlussdiagramm -T and -P Standardmotor Stern- 
Dreieck-Start vorbereitet 
Wiring diagram -T and -P pump motor Star-Delta Start 
prepared 

Normalausfuhrung / Standard model 

Bezeichnung: Matettabgl Ill U2 Vi V2 VM W2 PEI 
designation: pgwetcahl, 

; u, 

Til 

Sergio:moue: Motoi-iSteee,kabol. Ti T3 
designation: poster-inantroloable 

Motor: 
motor; 

I oil chnodser 
I 

; 

T1, T3: Temperaturfuhler (ca. 130° C) 
Temperature sensors (approx. 130° C), 
Temperatuurvoeler (ca. 130° C) 

S1, S2*: DichtungsOberwachung Olkammer 
Oil chamber seal conditions sensor 
Dichtingsbewaking 

Ex-Ausfiihrung / Model Ex 

Si S2 

Seseichnuoo: mgioOtobei U, U2 VI 

designation: pow...able 

VI 

V 

al 

V7 WI W2 PEI 

enscion000g: Motot-(Steve rkonel Ti 72 
assignation: power-log.tioicable 

Motor 
motor 

Olkaswer IanschluilrettoI 
*11 chanter I connection 

SI 52 53 64 

T1, T2: Temperaturfuhler (Begrenzer - ca. 140° C) 
Temperature sensors (Limitator - approx. 140° C) 
Temperatuurvoeler (Limitator - ca. 140° C) 

S1, S2*: Dichtungsuberwachung Olkammer 
Oil chamber seal conditions sensor 
Dichtingsbewaking 

S3, S4*: Dichtungsiiberwachung Anschlussraum 
Connection chamber seal conditions sensor 
Dichtingsbewaking 

" e nach Ausfuhrung / * ieder volgens uitvoering 

22 

Abb. 4 / Fig. 4: 
Netzanschluss Stern-Dreieck 
Starter connection Start-Delta Start 

Beicichnueg: Netiieschlea Ll 1.2 L3 

datigeatioe: main supply 

II 

Main reri4 

! 

I 

asieionsung: Retorts:be: ! 

desiosatios: povei::obie 

d.p..'"i:%:;; 

30.10,0421V 
control boo 

Sterm 
akar, relay 
5 

-K3M 
4 2 4 6i 

Motor 
motor 

Motorschutzeinstellung (F1) = Nennstrom x 0,58 
Motor protection adjustment (F1) = Nominal current x 0,58 

Abb. 6 / Fig. 6: 
Netzanschluss Direkt-Start (DOL) fur Stern-Dreieck- 
vorbereitet Motoren (alle Wicklungsenden Ober An- 
schlusskabel zuganglich). Dreieckschaltunq der Wick- 
lung T 

Starter connection Direct-on-line Start for Star-Delta 
Start prepared motors. Delta connection of stator 
windings 

Sezeichoung: nerranschlch bl t2 1,3 

designation: main supply 

I 

-K1M 

Sullaltv,Ot 
control box 

5 

5szeichnung, mororksbc1 I 

de.siynar.lon: powarcable 

Motor 
Mater 

Motorschutzeinstellung (F1) = Nennstrom 
Motor protection adjustment (F1) = Nominal current 
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14. BaumaRe / Dimensions (in mm) 
Bouwmaten 

Stationare NaRaufstellung mit Kupplungssystem 
Permanent wet well installation with auto-coupling system 
Natte opstelling met koppelingssysteem 

W1 

Transportable NaRaufstellung mit Bodenstutzring 
Transportable wet well installation with ring base stand 
Natte opstelling met bodemring 

b1 

11 

23 

Stationare Trockenaufstellung, vertikal 
Permanent dry well installation, vertical 
Droge opstelling, vertikaal 

Stationare Trockenaufstellung, horizontal 
(MX 13, MX 23, M 24, MX 24, V 24) 
Permanent dry well installation, horizontal 
(MX 13, MX 23, M 24, MX 24, V 24) 
Droge opstelling, horizontaal 
(MX 13, MX 23, M 24, MX 24, V 24) 

DN1 DN2 

V3 

W2 

V4 W2 

T 

U 
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Stationare Trockenaufstellung, horizontal (V 13, V 23) 
Permanent dry well installation, horizontal (V 13, V 23) 
Droge opstelling, horizontaal (V 13,V 23) 

S4 

T 

V3 

V4 W2 

U 

24 
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Pumpentyp A,x. B b1 C c1 D1 D2 D3 D4 E f1 f2 f3 f4 f5 G H 11 12 K1 K2 K3 K4 L M N 0 P1 

MX1336 bis 41-P(U)..2(Ex) 1026 355 200 307 147 712 210 270 270 97 125 218 316 190 335 395 579 137 167 148 357 450 615 195 400 440 687 200 

MX1344-P(U)122(EX) 1051 459 280 363 165 816 210 270 270 71 125 243 341 190 335 395 659 137 167 148 357 476 641 195 400 440 767 200 

MX13(30 -38)-T(U)7(8)2(Ex) 766 355 200 307 147 712 210 270 270 97 125 218 316 190 335 395 578 137 167 148 357 450 614 195 400 440 687 200 

MX1331 bis 41-1_134(Ex) 693 355 200 307 147 712 210 270 270 97 125 218 316 190 335 395 578 137 167 148 357 450 614 195 400 440 687 200 
MX1344-50-T(U)4(5)(6)4(Ex) 791 459 280 363 165 816 210 270 270 71 125 244 342 190 -335 395 658 137 167 148 357 476 640 195 400 440 767 200 

MX1331 bis 36-C24(Ex) 517 355 200 307 147 712 210 270 270 97 125 218 316 190 335 395 578 134 

MX1337 bis41-044(Ex) 554 355 200 307 147 712 210 270 270 97 125 218 316 190 335 395 578 134 

V1332-39-T(U)6(7)(8)2(Ex) 775 365 220 290 145 7.22 210 270 270 112 125 203 301 190 335 395 298 137 167 148 357 435 599 195 400 440 707 200 
V1334-36-TU34(Ex) 702 365 220 290 145 722 210 270 270 112 125 203 301 190 335 395 598 137 167 148 357 435 599 195 400 440 707 200 
V1344-46-TU34(Ex) 702 408 250 316 158 765 210 270 270 112 125 203 301 190 335 395 628 137 167 148 357 435 599 195 400 440 737 200 
V13(34 bis 36)-C24(Ex) 526 365 220 290 145 722 210 270 270 112 125 203 301 190 335 395 598 137 - 

V13 (44 bIs 46)-D44(Ex) 563 408 250 316 158 765 210 270 270 112 125 203 301 190 335 395 628 134 - 

V13 (42 bis 46)-P(U)...2(Ex) 1035 410 252 316 158 765 210 270 270 112 125 203 301 190 335 395 631 137 167 148 357 435 600 195 400 440 897 200 
MX2336 bis 41-P(U)..2(Ex) 1023 355 200 307 147 779 240 200 270 147 125 218 403 240 415 395 577 122 197 148 357 450 645 195 400 440 727 200 

MX2344-P(U)122(Ex) 1051 459 280 363 165 883 240 200 270' 122 125 244 429 240 415 395 657 122 197 148 357 475 670 195 400 440 807 200 
MX2330 - 37-T(U)7(8)2(Ex) 764 355 200 307 147 779 240 200 270 147 125 218 403 240 415 395 577 122 197 148 357 450 645 195 400 440 727 200 
MX2331 bis 41-TU34(Ex) 691 355 200 307 147 779 240 200 270 147 125 218 403 240 415 395 577 122 197 148 357 450 645 195 400 440 727 200 

MX2344-50-T(U)4(5)(6)4(Ex) 791 459 280 363 165 883 240 200 270 121 125 244 429 240 415 395 656 122 197 148 357 475 670 195 400 440 807 200 

MX2331 bis 36-C24(Ex) 517 355 200 307 147 779 240 200 270 147 125 218 403 240 415 395 577 122 

MX2337 bls 41-D44(Ex) 554 355 200 307 147 779 240 200 270 147 125 218 403 240 415 395 577 122 
V2332 - 39-T(U)6(7)(8)2(Ex) 702 385 240 290 145 799 240 200 270 152 125 213 398 240 415 395 617 122 197 148 357 445 639 195 400 440 767 200 
V2334 bis 36-TU34(Ex) 702 385 240 290 145 799 240 200 270 152 125 213 398 240 415 395 617 122 197 148 357 445 639 195 400 440 767 200 
V2344 bis 46-TU34(Ex) 702 438 280 316 158 852 240 200 270 152 125 213 398 240 415 395 657 122 197 148 357 445 639 195 400 440 807 200 
V2334 bis 36-C24(Ex) 526 385 250 290 145 799 240 200 270 152 125 213 398 240 415 395 617 122 
V2344 bis 46-D44(Ex) 563 438 280 316 158 852 240 200 270 152 125 213 398 240 415 -395 657 122 
V23(42 bis 46)-P(U)...2(Ex) 1035 440 282 316 158 852 240 200 270 152 125 213 398 240 415 395 659 122 197 148 357 445 640 195 400 440 809 200 
M(X)2432 -38-7(U)3(4)4(Ex) 745 422 265 323 147 846 240 200 270 117 125 248 433 240 415 395 642 122 197 148 357 480 674 195 400 440 792 200 
MX2436 bis 38-T(U)36(Ex) 745 422 265 323 147 846 240 200 270 117 125 248 433 240 415 395 642 122 197 148 357 480 674 195 400 440 792 200 
MX2444-48-T(U)4(5)(6)4(Ex) 814 459 280 363 165 883 240 200 270 110 125 255 440 240 415 395 656 122 197 148 357 487 681 195 400 440 807 200 
MX2446 bis 48-T(U)36(Ex) 814 459 280 363 165 883 240 200 270 110 125 255 440 240 415 395 656 122 197 148 357 487 681 195 400 440 807 200 
MX2452-T(U)64(Ex) 831 576 345 457 207 1000 240 200 270 105 125 260 445 240 415 450 755 122 196 205 502 637 831 283 520 580 941 250 
MX2452 - 62-T(U)4(5)6(Ex) 831 576 345 457 207 1000 240 200 270 105 125 260 445 240 415 450 755 122 196 205 502 637 831 283 520 580 941 250 
MX2452- bis MX2462-P...** 1084 576 345 457 207 1000 240 200 270 105 125 260 445 240 415 450 755 122 197 207 500 635 830 283 520 580 883 250 
MX2452- bis MX2462-P...*** 1084 576 345 457 207 1143 240 200 270 140 125 260 448 240 415 450 806 120 207 500 635 823 283 520 580 865 250 
V2436-T(U)34(Ex) 745 422 265 232 147 846 240 200 270 117 125 248 433 240 415 395 642 122 197 148 357 480 674 195 400 440 792 200 
V2437 - 45-7(U)3(4)(6)4(Ex) 814 459 280 363 165 883 240 200 270 110 125 255 440 240 415 395 656 122 197 148 3577 487 681 195 400 440 807 200 
V2442- bis V2446-P... 984 459 280 363 165 883 240 200 270 110 125 255 440 240 415 395 657 122 197 150 355 475 670 195 400 440 807 200 
V2452- bis V2456-P... 994 576 345 457 207 1000 240 200 270 105 125 260 445 240 415 450 755 122 197 207 500 635 830 283 520 580 883 250 

* Kupplungsfuftkriimmer DN 80 
* Discharge connection DN 80 
* Koppelingsvoetstuk DN 80 

** Kupplungsfuakriimmer DN 100 
** Discharge connection DN 100 
** Koppelingsvoetstuk DN 100 

***Kupplungsfakriimmer DN 150 
* ** Discharge connection DN 150 
***Koppelingsvoetstuk DN 150 
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Pumpentyp P2 Q R,.. S1 S2 S3 S4 S5 Tm.. U,,c. V1 V2 V3 V4 W1 W2 X1 X2 Y 21 Z2 ON1 DN2 DN3 DN4 DN5 

MX1336 bis 41-P(U)..2(Ex) 
MX1344-P(U)122(EX) 
MX13(30 -38)-T(U)7(8)2(Ex) 

400 
480 
400 

93 
119 
93 

1038 
1063 
700 

280 
280 
280 

330 
330 
330 

95 
95 
95 

140 
140 
140 

18 
18 
18 

886 
886 
548 

986 
986 
648 

310 
310 
260 

370 
370 
320 

60 
60 
60 

18 
18 
18 

M12/15 
M12/15 
M12/15 

M16/30 
M16/30 
M16/30 

60 
60 
60 

87 
87 
87 

1 'A" 
1 'A 
1 W 

87 
87 
87 

170 
170 
170 

100 
100 
100 

80 
80 
80 

100 
100 
100 

80 
80 
80 

R3" 
R3" 
R3" 

MX1331 bis 41-TU34(Ex) 400 93 627 280 330 95 140 18 475 575 260 320 60 18 M12/15 M16/30 60 87 1 W 87 170 100 80 100 80 R3' 
MX1344-50-T(U)4(5)(6)4(Ex) 480 121 726 280 330 95 140 18 548 648 260 320 60 18 M12/15 M16/30 60 87 1 W 87 170 100 80 100 80 R3' 
MX1331 bis 36-C24(Ex) M12/15 M16/30 60 87 1 W 87 170 100 80 80 R3' 
MX1337 bis41-D44(Ex) M12/15 M16/30 60 87 1 'A" 87 170 100 80 80 R3" 

V1332-39-T(U)6(7)(8)2(Ex) 420 78 710 360 400 110 150 18 738 843 260 320 60 18 M12/15 M16/30 60 87 1 'A" 87 170 100 80 100 80 R3" 

V1334-36-TU34(Ex) 420 78 637 360 400 110 150 18 665 770 260 320 60 18 M12/15 M16/30 60 87 1 4" 87 170 100 80 100 80 R3" 
V1344-46-TU34(Ex) 450 78 637 360 400 110 150 18 665 770 260 320 60 18 M12/15 M16/30 60 87 1 'A" 87 170 100 80 100 80 R3" 

V13 (34 bis 36)-C24(Ex) - - - - M12/15 M16/30 60 87 1 'A" 87 170 100 80 - 80 R3" 
V13 (44 bis 46)-D44(Ex) - - - - - M12/15 M16/30 60 87 1 4 87 170 100 80 - 80 R3" 
V13 (42 bis 46)-P(U)...2(Ex) 450 78 1047 360 400 110 150 18 1075 1180 310 370 60 18 M12/15 M16/30 60 87 1 W 87 170 100 80 100 80 R3" 
MX2336 bis 41-P(U)..2(Ex) 400 93 1035 280 330 95 140 18 883 983 310 370 60 18 M12/15 M16/30 60 87 1 'A" 109 200 100 100 100 100 R4' 
MX2344-P(U)122(Ex) 480 119 1063 280 330 95 140 18 886 986 310 370 60 18 M12/15 M16/30 60 87 1 'A" 109 200 100 100 100 100 R4" 
MX2330 - 37-T(U)7(8)2(Ex) 400 93 698 280 330 95 140 18 642 642 260 320 60 18 M12/15 M16/30 60 87 1 'A" 109 200 100 100 100 100 R4" 
MX2331 bis 41-TU34(Ex) 400 93 625 280 330 95 140 18 469 569 260 320 60 18 M12/15 M16/30 60 87 1 'A" 109 200 100 100 100 100 R4' 
MX2344-50-T(U)4(5)(6)4(Ex) 480 118 726 280 330 95 140 18 548 648 260 320 60 18 M12/15 M16/30 60 87 1 'A" 109 200 100 100 100 100 R4" 
MX2331 bis 36-C24(Ex) M12/15 M16/30 60 87 1 'A 109 200 100 100 100 R4" 
MX2337 bis 41-044(Ex) M12/15 M16/30 60 87 1 'A': 109 200 100 100 100 R4" 
V2332 - 39-T(U)6(7)(8)2(Ex) 440 88 637 360 400 110 150 18 665 770 260 320 60 18 M12/15 M16/30 60 87 1 'A" 109 200 100 100 100 100 R4' 
V2334 bis 36-TU34(Ex) 440 88 637 360 400 110 150 18 664 770 260 320 60 18 M12/15 M16/30 60 87 1 'A" 109 200 100 100 100 100 R4" 

V2344 bis 46-TU34(Ex) 480 88 637 360 400 110 150 18 665 770 260 320 60 18 M12/15 M16/30 60 87 1 'A" 109 200 100 100 100 100 R4" 
V2334 bis 36-C24(Ex) M12/15 M16/30 60 87 1 W 109 200 100 100 100 R4" 

V2344 bis 46-D44(Ex) M12/15 M16/30 60 87 1 'A" 109 200 100 100 100 R4" 
V23 (42 bis 46)-P(U)...2(Ex) 480 88 1047 360 400 110 150 18 1075 1180 310 370 60 18 M12/15 M16/30 60 87 1 'A" 109 200 100 100 100 100 R4' 
M(X)2432 - 38-T(U)3(4)4(Ex) 465 123 680 280 330 95 140 18 498 598 260 320 60 18 M12/15 M16/30 60 87 1 'A" 109 200 100 100 100 100 R4" 
MX2436 bis 38-T(U)36(Ex) 465 123 680 280 330 95 140 18 498 598 260 320 60 18 M12/15 M16/30 60 87 1 'A" 109 200 100 100 100 100 R4" 
MX2444-48-T(U)4(5)(6)4(Ex) 480 130 749 280 330 95 140 18 560 660 260 320 60 18 M12/15 M16/30 60 87 1 "A" 109 200 100 100 100 100 R4' 
MX2446 bis 48-T(U)36(Ex) 480 130 749 280 330 95 140 18 590 990 260 320 60 18 M12/15 M16/30 60 87 1 'A" 109 200 100 100 100 100 R4" 
MX2452-T(U)64(Ex) 595 135 766 350 410 120 160 18 572 682 260 320 60 18 M12/15 M16/30 60 87 1 'A" 109 200 150 100 150 100 R4" 
MX2452 - 62-T(U)4(5)6(Ex) 595 135 766 350 410 120 160 18 572 682 260 320 60 18 M12/15 M16/30 60 87 1 'A" 109 200 150 100 150 100 R4" 
MX2452- bis MX2462-P(U) "" 595 135 1096 350 410 120 160 18 902 1012 310 370 60 18 M12/15 M16/30 60 87 1 'A" 97 200 150 100 150 100 R4" 
MX2452- bis MX2462-P...*" 595 135 1096 350 410 120 160 18 902 1012 310 370 60 018 M12/15 M16/30 60 87 1 'A" 97 200 150 100 150 150 R4" 
V2436-T(U)34(Ex) 465 123 680 280 330 95 140 18 498 598 260 320 60 18 M12/15 M16/30 60 87 1 'A" 109 200 100 100 100 100 R4" 
V2437 - 45-T(U)3(4)(6)4(Ex) 480 130 749 280 330 95 140 18 560 660 260 320 60 18 M12/15 M16/30 60 87 1 'A" 109 200 100 100 100 100 R4" 
V2442 -bis V2446-P... 480 130 996 280 330 95 140 18 807 907. 310 370 60 18 M12/15 M16/30 60 87 1 A" 109 200 100 100 100 100 R4" 
V2452- bls V2456-P... 595 135 1006 350 410 120 160 18 842 952 310 370 60 18 M12/15 M16/30 60 87 1 'A" 97 200 150 100 150 100 R4" 

* Kupplungsfakriimmer DN 80 
* Discharge connection DN 80 
* Koppelingsvoetstuk DN 80 

** Kupplungsfakriimmer DN 100 
** Discharge connection DN 100 
** Koppelingsvoetstuk DN 100 

26 

*"Kupplungsfakriimmer DN 150 
*** Discharge connection DN 150 
*** Koppelingsvoetstuk DN 150 
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15. Bestellformular fur Ersatzteile 

An: 

HOMA Pumpenfabrik GmbH 

D - 53819 Neunkirchen-Seelscheid 
Fax: 0 22 47 /7 02 44 

Pumpentyp (siehe Typenschild): 

Baujahr (siehe Typenschild): 

Detaillierte Ersatzteile: 

1) Pos.-Nr.: 
Bezeichnung: 
Menge: 

2) Pos.-Nr.: 
Bezeichnung: 
Menge: 

3) Pos.-Nr.: 
Bezeichnunq: 
Menge: 

4) Pos.-Nr.: 
Bezeichnung: 
Menge: 

5) Pos.-Nr.: 
Bezeichnunq: 
Menge: 

Lieferanschrift: 

Unterschrift / Firmenstempel 

15. Order Sheet for Spare Parts 

To: 

HOMA Pumpenfabrik GmbH 

D - 53819 Neunkirchen-Seelscheid 
Fax: ++49 /22 47 /7 02 44 

Pump type (see pump label): 

Year of construction (see pump label): 

Part details: 

1) Pos.-no.: 
Part description: 
Required Quantity: 

2) Pos.-no.: 
Part description: 
Required Quantity: 

3) Pos.-no.: 
Part description: 
Required Quantity: 

4) Pos.-no.: 
Part description: 
Required Quantity: 

51 Pos.-no.: 
Part description: 
Required Quantity: 

Delivery adress: 

Signature / Company stamp 
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15. Bestelformulier voor onderdelen 

Aan: 

HOMA Pumpenfabrik GmbH 

D - 53819 Neunkirchen-Seelscheid 
Fax: ++49 /22 47 /7 02 44 

Pomptype (zie typeplaatje): 

Bouwjaar (zie typeplaatje): 

Gedetailleerde onderdelen: 

1) Pos.-nr.: 
Omschrijvina: 
Aantal: 

2) Pos.-nr.: 
Omschrijvinq: 
Aantal: 

3) Pos.-nr.: 
Omschrijvinq: 
Aantal: 

4) Pos.-nr.: 
Omschrijvinq: 
Aantal: 

5) Pos.-nr.: 
Omschrijvinq: 
Aantal: 

Afleveradres: 

handtekening / firmastempel 

28 

16. Typenschild / Type plate / Typeplaatje 

Standard Modell / Standard Model / Standard Model 

0 Hom A Hopmas3Pumpenfabrik eeischtbH 0 

Motor: 

2 ml IP58 Nr. lBj. 

min-1 Isot.K1.: F Hz kg 

6® 'Motor: - Pi/P2 kW 

U: _I: Cosyo 

Pumpe: 

Hmax MIHrin m Climax In3/h 

W 

Modell Ex (ohne Ex-Eigensicherheit [ib]) / 
Model Ex (not intrinsically-safe [ib]) / 
Model Ex (niet Ex-eigengezekerd [ib]) 

0 HOMI Homa Pumpenfabrik GmbH lc, 
-I D-53819 N.-Seelscheid 

Motor: PTB ATEX 

0. II2GEExd IIBT 

2 m IP58 Nr. Bj. 

min- 1 Isol.KI.: F Hz kg 

4 Motor: - Pi/P2 kW 

U: I: Casco 

Pumpe: 

Hmu m than m a. m3/h 

(9 
C E 0T2 

Modell Ex (Ex-Eigensicherheit [ib]) / 
Model Ex (intrinsically-safe [ib]) / 
Model Ex (Ex-eigengezekerd [ib]) 

e Flom= Hama Pumpenfabrik GmbH " D-53819 N.-Seetscheid 

Motor: PTB ATEX 

Ex 112GEExd ibl IIBT Ui=28V;Ii=300mA;Pi=1.3W 

7 ml IP58 Nr. IB . 

min- 1 Isol.Kl.: F Hz kg 

6 Motor: - Pi/P2 kW 

U: ICosco 

Pumpe: 

Hmax m Hum mlamu mVh e 
CE EL) 

0107 
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17. Ersatzteilliste und Zeichnungen 
17.1 Ersatzteilliste 

ACHTUNG: Die untenstehende Liste enthalt Teile, die 
nicht in jedem Pumpentyp vorhanden sind. Deshalb 
bei Ersatzteilbestellung bitte immer angeben: 
- Pumpentyp 
- Baujahr (siehe Typenschild auf der Pumpe) 
- Zeichnungsposition : Genaue Positionsnummer bitte 

aus der Ersatzteilzeichnung entnehmen und bei Bestell- 
ung angeben, siehe unten) 

- Artikelbezeichnung (siehe unten) 
- GewOnschte Stuckzahl 

Pos. Bezeichnung Pos. Bezeichnung 
23 Schneidkopf 723 Gewindeflansch 
50 Schneidring 732.01 Halter f. Dichtungs- 

Oberwachung 
101 Pumpengehause 732.02 Halter f. Dichtungs- 

Oberwachung 
135 Schleisswand 739 Festkupplung 
143 Saugsieb 750 Doppelmuffe 
149 Diffusor 752 Ring 
151 Aullenmantel 811 Motorgehause 
162 Saugdeckel 812 Motorgehausedeckel 
163 Druckdeckel 814 Stator mit Wick lung 

164 Putzlochdeckel 819 Welle mit Rotor 
172 Ruckfuhrstufe 822.01 Motorlagergehause 
183 Stutzful3 822.02 Motorlagergehause 
185 Siebboden 824.xx Anschlussleitung 
230.xx Laufrad 826.xx Kabeleinftihrung 
320.01 Kugel lager 827.)o( Knickschutzt011e 

320.02 Kugellager 834.xx KabeldurchfUhrung 
360 Lagerdeckel 835.)o( Motoren-Klemmbrett 
410 Dichtklappe 836.xx Klemmleiste 
411.xx Dichtring 837 Betriebskondensator 
412.xx 0-Ring 838 Schaltgerat 
420 Wellendichtring 838.09 Startrelais 
420.01 Wellendichtring 838.45 Schwimmerschalter 
420.02 Wellendichtring 839.01 Flachsteckhalse 
433 Gleitringdichtung 839.04 Durchftihrung mit Siche- 

rungsblech 
433.01 Gleitringdichtung 839.05 Potentialausgleichs- 

klemme 
433.02 Gleitringdichtung 839.06 Steckverbinder 
502 Spaltring 839.09 Kabelschuh, isoliert 
504 Distanzrinq 839.10 Kabelschuh, isoliert 
531 Entlastungsklemme 839.11 Klemmbflgel 
550.xx Stutzscheibe / 

scheibe 
839.12 U-Scheibe 

552 Spannscheibe 900.xx Ringmutter / Sonder- 
schrauben 

554.xx Unterlegscheibe 901 Sechskantschraube 
560 Spannstift 902 Gewindebolzen 
561 Halbrundkerbnagel 903.xx Verschlussschraube 
571 Klemmbugel 904 Gewindestift 
576 Griff 909 Stellschraube 
576 Griff 914.xx Zylinderschraube 
689.xx Isotierplatte 920.xx Hutmutter 
690.01 Elektr. Dichtungs- 

Oberwachung fur Dich- 
tungsraum 

922 Sechskantmutter 

690.02 Elektr. Dichtungs- 
Oberwachung fOr 

Klemmraum 

930.xx Zahnscheibe 

702 Ablaufrohr 932.xx Sicherungsring 
704 Zulaufrohr 940 Pafifeder 
719 Schrumpfschlauch 950 Ausgleichsscheibe 
720 Anschlusswinkel 90° 970 Typenschild 
721 Schlauchverschrau- 

bung 
990.xx Motord 

722 Anschlussstutzen 999.xx Ersatzteile fur Schaltge- 
rat 

29 

17. Spare part list and drawings 
17.1 Spare part list 

ATTENTION: The following list contains parts that do 
not correspond to every pump type. For spare part 
orders, please always give: 
- Pump type 
- The year of construction (see the pump label) 
- Position number ()o< : take the exact position number 

from the drawing of the specific pump model, see 
hereafter) 

- Part description (see hereafter) 
- Required quantity 

Pos. Part description Pos. Part description 
23 Cutter head 723 Threaded flange 
50 Cutter ring 732.01 Electronic seal probe 

holder 
101 Pump housing 732.02 Electronic seal probe 

holder 
135 Wear plate 739 Fixed half coupling 
143 Suction sieve 750 Socket for non-return 

valve 
149 Diffuser 752 Ring for non-return 

valve 
151 Cooling jacket 811 Motor housing 
162 Suction cover 812 Motor housing cover 
163 Pressure cover 814 Stator with winding 
164 Clean hole cover 819 Motor shaft with rotor 
172 Feedback step 822.01 Lower bearing cover 
183 Base stand 822.02 Upper bearing cover 
185 Sieve bottom 824.xx Rubber sheated cable 
230.)o( Impeller 826.xx Cable leading-in socket 
320.01 Lower ball bearing 827.xx Cable sleeve 
320.02 Upper ball bearing 834.xx Cable inlet 
360 Bearing cover 835.)o( Motor terminal board 
410 Flap for non-return 

valve 
836.)o( Strip terminal 

411.xx Sealing ring 837 Operating capacitor 
412.xx 0- Ring 838 Switch box 
420 Radial shaft ring 838.09 Starter relay 
420.01 Lower radial shaft ring 838.45 Float switch 
420.02 Upper radial shaft ring 839.01 Flat bushing 
433 Mechanical seal 839.04 Lead-in of line lock-plate 
433.01 Lower mechanical seal 839.05 Protective conductor 

clamp 
433.02 Upper mechanical seal 839.06 Connection 
502 Wear ring 839.09 Cable socket, insulated 
504 Ring 839.10 Cable socket, insulated 
531 Cable relief clamp 839.11 Clamping ear 
550.xx Supporting ring 839.12 Washer for 839.11 
552 Clamping disc 900.xx 
554.xx Washer 901 Hexagonal head screw 
560 Dowel pin 902 Threaded bolt 

561 Grooved drive stud 903.xx Locking screw 
571 Clamping bow 904 Threaded pin 
576 Handle 909 Adjusting screw 
689.xx Insulating plate 914.)c< Threaded pin 
690.01 Electronic seal probe 920.xx Hat nut 
690.02 Electronic seal probe 922 Hexagonal head nut 
702 Threaded tube for the 

motor cooling jacket 
930.xx Tooth washer 

704 Threaded tube for the 
motor cooling jacket 

932.xx Circlip 

719 Shrink down plastic 
tubing 

940 Fitting key 

720 90° discharge elbow 950 Ball bearing disc 
721 STA-hose 970 Pump label 
722 Discharge socket 990.)o( Motor oil 

999.xx Spare parts for switch 
box 
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17. Onderdelenlijst en Tekeningenen 
17.1 Onderdelenlijst 

LET OP: De onderstaande lijst bevat deien die niet in 
elk pomptype aanwezig zijn. Daarom bij onderdelen- 
bestelling altiid vermelden: 
- Pornptype 
- Bouwjaar (zie typeplaatje) 
- Tekeningpositie Exacte positienummer uit de 

onderdelenlijst vermelden bij bestelling) 
- Artikelomschrijving 
- Gewenste aantal 

Pos. Omschrijving Pos. Omschrijving 
23 Snijdkop 723 Draadflens 
50 Snijdring 732.01 Houder voor dichtings- 

bewaking 
101 Pomphuis 732,02 Houder voor dichtings- 

bewaking 
135 Slijt 739 Vaste koppelinq 
143 Zuigkorf 750 Dubbelmof voor RFV 

149 Diffuser 752 Ring voor RFV 
151 Buitenmantel 811 Motorhuis 
162 Zuigdeksel 812 Motorhuisdeksel 
163 Drukdeksel 814 Statorpakket met wik- 

keling 
164 Reinigingsopeningdek- 

sel 
819 Motoras met rotorpak- 

ket 
172 Retour 822.01 Motorlagerhuis (onder) 
183 Pompvoet 822.02 Motorlagerhuis (boven) 
185 Korfbodem 824.xx Aansluitkabel 
230.xx Waaierd 826.xx Kabelinvoering 
320.01 Groefkogellager 827.)a Kabeltule 
320.02 Groefkogellager 834.)a Kabeldoorvoerwartel 
360 Lagerdeksel 835.xx Motoren-klemmenbord 
410 Dichtingklep voor RFV 836.xx Klemmenbord 
411.)a Dichtingsring 837 Bedriffscondensator 
412.xx 0-ring 838 Schakelkast 
420 Keerring .838.09 Startrelais 
420.01 Keerring (onderste) 838.45 Niveauschakelaar 
420.02 Keerring (bovenste) 839.01 Kabeischoenillse 
433 Mechanische afdichting 839.04 Kabeldoorvoering met 

zekerheidblad 
433.01 Mechanische afdichting 839.05 Potentiaalklem 
433.02 Mechanische afdichting 839.06 
502 Tussenring 839.09 Kabelschoen, gaiso- 

leerd 

504 Afstandsring 839.10 Kabelschoen, geIso- 
leerd 

531 Trekontlastingsklem 839.11 Klembeugel 
550.xx Passchijf 839.12 Onderlegschijf voor 

klembeugel 
552 Spanring 900.xx speciale schroeven 
554.xx Onderlegring 901 Zeskantschroef 
560 Spanstift 902 Draadbouten 
561 Halfrondeklinknagel 903.xx Sluitschroef 
571 Klembeugel 904 Draadstift 
576 Handgreep 909 Stelschroef 
689.xx lsoleerplaat 914.)a Inbusbouten 
690.01 Elektr. Dichtingbewa- 

king voor oliekamer- 
kamer 

920.xx Hoetmoer 

690.02 Elektr. Dichtingbewa- 
king voor aansluitru- 
imte 

922 Zeskantmoer 

702 Pijpnippel, afloopbuis 930.xx Gestande borgring 
704 Pijpnippel, toeloopbuis 932.xx Borgring 
719 Krimpslang 940 Pasveer 
720 Aansluitknie 950 Kogellager-geleidering 
721 slang koppelinq 970 Typenplaatje 
722 Aansluiting 990.xx Motorolie 

999.xx Onderdelen voor 
schakelkast 

30 
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17.2 Ersatzteilzeichnung / Spare part drawings I 

Onderdelentekening 

V13...-D 

576 

950 

824 
826.01 

826.02 

826.03 

932.01 

914.06 

930.02 

839.10 

914.05 

412.04 

914.04 

903 

411 

163 

990 

732 
1 nur bei DA/WA 1 

914.08 

320.02 

819 

811 

814 

822 

550 

320.01 

970 

561 

360 

914.03 

412.03 

433.02 

412.02 

932 01 

914.01 

433.01 

412.01 

940 

230 

552 

930.01 

922 

101 

31 

V13...-D...Ex 

576 

950 

839.05 

914.07 

826 

932.01 

412.05 

914.06 

930.02 

839.10 

914.05 

412.04 

914.04 

903 

411 

163 

990 

732 
1 nur bei DA/WA I 

914.08 

320.02 

819 

811 

814 

822 

550 

320.01 

970 

561 

914.03 

360 

412.03 

433.02 

412.02 

932.01 

914.01 

433.01 

412.01 

940 

230 

552 

930.01 

922 

101 
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V13N23...-T (IC)... 

970 
561 

550.01 
932.01 
412.06 

814.0ID2 

826.01/02 

411.10/11 
550.10/11 

839.06 
914.07 
930.02 
839.10 
690.01 
411.03 
903.01 
411.02 
914.05 

576 

914.08 

950 
320.02 

814 

819 

811 

822 
320.01 

77360 

914.06 
433.02 
932.01 
433.01 
412.05 
914.03 
412.04 
990 
412.02 
932.01 
412.01 
163 

Our bei Ausfiihrung "C" 

V13N23...-TU... 

903.02 
41t04 
920.02 
550.12 
412.11 

904.02 

814 
819 

550.01 
932.01 
412.06 

839.06 
824.01/02 
826.01/02 
411.10/11 
550.10/11 
970/561 

914.07 
930.02 
839.10 
690.01 
411.03 
903.01 
411 02 
914 05 

940 

550.12 Our bei 2-3oli 

230 
914.01 
552 
101 

914.04 
412.04 

576 

920.01 
904.01 
412.10 

950 
320.02 

151 

811 

702 

320.01 
360 
914.06 
412.09 
433.02 
932.01 
990 
412.05 
914.03 
433.01 
412.03 
412.04 
412.02 
932.01 
412.01 
163 

230 
914.01 
552 
101 

914.04 
412.04 

32 

V13N23...-T (/C)...Ex 

561 

970 
550.01 
932.01 
412.06 

724..01/12 

826.01/02 
411.10/11 
550.10/11 

839.05 
826.03/04 
412.07/08 

839.06 
914.07 
930.02 
839.10 
690.01 
411.03 
903.01 
411 02 
914 05 

411.01 
914.09 

Our bei Ausfuhrung "C" 

V13N23...- TU...Ex 

903.02 
411.04 
920.02 
550.12 
412.11 

904.02 
814 
819 

550.01 
932.01 
412.06 
839.06 

824.01/02 
826.01/02 
550.10/11 
411.10/11 

839.05 
826.03/04 
412.07/08 

970/561 
914.07 
930.02 
839.10 
690.01 
411.03 
903,01 
411 02 
914 05 

576 

914.08 

950 
320.02 

814 
819 

811 

822 
320.01 
360 
914.06 
433.02 
932.01 
433.01 
412.05 
914.03 
932.01 
412.04 
990 
412.02 
412.01 

163 
940 
230 

552 
914.01 

101 

135 

914.04 
412.04 

576 

920.01 
904.01 
412.10 

950 
320.02 

151 

811 

702 
822 
320.01 

914.06 
412.09 
433.02 
932.01 
990 

/7, 412.05 
914.03 
433.01 
412.03 
412.04 
412.02 
932.01 
412.01 
163 

550.12 Nur bei 

230 
914.01 
552 
101 

914.04 
412.04 
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V13/V23...-P... 

824.01 
826.01 

561 
970 
812 

914 06 
412 05 

950 
320.02 

320.01 
550 

932.03 
412.04 

360 
433.02 
914.05 
932.02 
433.01 
932.01 
412.03 

914.03 
552 

900.03 
--_ 839.10 

930.03 
----._ 914.12 

----- 932.04 

V13N23...PU... 

824.01 
826.01 

561 
970 
812 

914 06 
411.04 
412.06 

950 
320.02 

151 

702 
320.01 

550 
932.03 
412.05 

360 
433.02 
914.05 
932.02 
433.01 
932.01 
412.03 

914.03 
552 

819 

814 
811 

990 
411.02 

903.01 

914.04 
412.01 
163 

412.01 
940 
230 
914.02 
101 

900.03 
839.10 
412.04 
930.03 
914.12 

932.04 

819 

814 

811 

412.04 
990 
411.02 
903.01 
914.04 
412.01 
163 
412.01 
940 
230 
914.02 
101 

33 

8a6 G1 

P20.02 
826.01 
826.02 

561 
970 
812 
835 

914.07 
834.02 
412.06 
822.02 
412.05 
914.09 

950 
320.02 

320.01 
550 

932.03 
412.04 

360 
433.02 
914.05 
932.02 
433.01 
932.01 
412.03 

914.03 
552 

V13N23...PU...Ex 

824 01 

824.02 

826.01 
826.02 

561 
970 
812 
835 

914.07 
411.04 
834.02 
412.07 
822.02 
412.06 
914.09 
320.02 

151 

702 
320.01 

550 
932.03 
412.05 

360 
433.02 
914.05 
932.02 
433.01 
932.01 
412.03 

914.03 
552 

900.03 
839.05 
839.10 
930.03 
914.12 

834.03 
914.06 
836.01 
900.01 
932.04 

819 
814 
811 

990 
411.02 
903.01 
914.04 
412.01 
163 
412.01 
940 
230 
914.02 
101 

900.03 
839.05 
839.10 
930.03 
914.12 
834.03 
412.04 
914.06 
836.01 

900.01 
950 
932.04 

819 
814 
811 

412.04 

.33 41 10.02 

903.01 
914.04 
412.01 
163 
42.01 

992413400.02 

101 
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MX13/MX23...-C(/C)... 

576 

914.08 

950 

824 

826 

550.10 

411.10 

932 

914.06 

930.02 

839 10 

914.05 

412.04 

*411.02 
*690.01 

903 
411.01 

163 

990 

433.02 

* Nur bei Ausfuhrung "C" 

MX13/MX23...-D(/C)... 

576 

950 

824. 

826 

550.10 

41110 

932 

914.06 

930.02 

839.10 

914.05 

412.04 

*411.02 
*690.01 

903 
411.01 

163 

990 

433.02 

320.02 

819 

811 

814 

822 

550.01 

320.01 

970 

561 

360 

914.04 

412.03 
914.03 

412.02 

932 

914.01 

433.01 

412.01 

940 

230 

552 

930.01 

922 

101 

502 

914.08 

320.02 

819 

811 

814 

822 

550.01 

77320.01 

970 

561 

360 

914.04 

412.03 

412.02 

932 

914.01 

433.01 

412.01 

940 
230 

552 

930.01 

922 

101 

502 

* Nur bei Ausfiihrung "C" 

34 

MXI3 /MX23... -C... ex 

576 

914.08 

950 

824 

826.01 

826.03 

411.10 

550.10 

839.05 
412.05 

932 

914.06 

930.02 

839 10 

914.05 

412.04 

903 

411.01 

163 

433.02 

990 

MX13/MX23...-D... ex 

576 

950 

824 

826.01 

826.03 

411.10 

550.10 

839.05 

412.05 

932 

914.06 

930.02 

839 10 

914.05 

412.04 

903 
411.01 

163 

990 

433.02 

320.02 

819 

811 

814 

822 

550.01 

320.01 

970 

561 

360 

914.04 
412.03 

914.03 

412.02 

932 

914.01 

433.01 

412.01 

940 

230 

552 

930.01 

922 

101 

502 

914.08 

320.02 

819 

811 

814 

822 

550.01 

320.01 

970 

561 

360 

914.04 

412.03 

914.03 

412.02 

932. 

914.01 

433.01 

412.01 

940 

230 

552 

930.01 

922 

101 

502 
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MX13/MX23...-T(/C)... 

970 

561 

550.01 
932.01 
412.06 

824.01/02 
826.01/02 

411.10/11 
550.10/11 

914.07 
930.02 
839.10 

*411.03 
*690.01 

412.05 
412.04 
412.02 
914.05 
412.01 

990 
940 

914.02 

576 

914.08 

950 

- 320.02 

819 

814 

*Nur bei Ausf iihrung "C" 

MX13/MX23...-TU... 

903.02 
411.04 
920.02 
412.11 

904.02 

814 

819 

550.01 
932.01 
412.06 

t26,0133 
824.01/02 

411.10/11 

550.10/11 
970/561 

914.07 
930.02 
839.10 
411.03 
690.01 
412.05 
412.04 
412.02 
914.05 
412.01 

990 

940 
914.02 

all 

822 

320.01 
360 
914.06 
433.02 
932.01 
914.03 
433.01 

932.01 
163 

101 

552 

230 
502 

411.02 

903 
914.04 

576 

920.01 
904.01 
412.10 

950 

320.02 

151 

811 

702 

822 
320.01 
412.09 
360 
914.06 
433.02 

914.03 
932.01 
433.01 
412.03 

932.01 
163 

230 
101 

552 
502 

411.02 

903.01 
914.04 

35 

MX13/MX23...-T( /C)... ex 

970 
561 

550.01 
932.01 
412.06 

824.01/02 
826.01/02 

411.10/11 
550.10/11 

826.03/04 
839.05 

412.07/08 
914.07 
930.02 
839.10 

* 411.03 

* 690.01 
412.05 
412.04 
412.02 
914.05 
412.01 

990 
940 

914.02 

*Nur bei Ausf iihrung "C" 

MX13/MX23...-TU...ex 

903.02 
411.04 
920.02 
412.11 

904.02 
814 

819 

550.01 
932.01 
412.06 

824.01/02 
826.01/02 

411.10/11 
550.10/11 

839.05 
826.03/04 
412.07/08 

970/561 
914.07 
930.02 
839 10 

411.03 
690.01 
412.05 
412.04 
412.02 
914.05 

990 
412.01 

940 
914.02 

576 

914.08 

950 

320.02 

819 

814 

811 

822 
320.01 
360 
914.06 
433.02 
932.01 
914.03 
433.01 

932.01 
163 

230 
101 

552 
502 

411.02 
903 
914.04 

576 

920.01 
904.01 
412.10 

950 
320.02 

151 

811 

702 
822 

320.01 
412.09 
360 
914.06 
433.02 

914.03 
932.01 
433.01 
412.03 
932.01 
163 

230 
101 

552 
502 

411.02 
903.01 
914.04 
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MX13IMX23...-P (IC)... 

824.01/02 
826.01/02 

561 

970 

812 

914.06 
412.05 

950 
320.02 

320.01 

550 

932.03 

412.04 

360 

433.02 

914.05 

932.02 

433.01 

932.01 

412.03 
914.03 

940 
914.02 

* Nur bei Ausfiihrung "1" 

MX13/MX23...-PU... 

824.01/02 
826.01/02 

561 

970 

812 

914.06 

412.04 

412.06 

950 

320.02 

151 

702 

320.01 

550 
932.03 
412.05 

360 
433.02 
914.05 

932.02 
433.01 
932.01 
412.03 

914.03 

940 
914.02 

900.03 
839.10 
930.03 
914.12 

932.04 

819 
814 
811 

690.01* 
411.03* 
990 
411.02 

903.01 

914.04 

412.01 

163 

412.01 

230 
101 

552 
502 

900.03 
839.10 

411.04 

930.03 
914.12 

932.04 

819 

814 

811 

690.01 
411.03 

412.04 
990 
411.02 

903.01 

914.04 
412.01 

163 

412 01 

230 
101 

552 
502 

36 

MX13/MX23...-P(/C)...ex 

824.01/02/03 

826.01/02/03 
561 

970 

812 

835 

834.02 
914.09 

412.06 
914.07 

412.05 

950 

320.02 

320.01 

550 
932.03 

412.04 

360 

433.02 

914.05 

932.02 

433.01 

932.01 

412.03 

990 

914.03 

940 
914.02 

* Nur bei Ausfuhrung "C" 

MX13/MX23...-PU...ex 

824.01/02 

826.01/02 
561 

970 

812 

835 

834.02 
914.09 

411.04 

412.04 

412.07 

914.07 

412.06 

950 

320.02 

151 

702 

320.01 

550 

932.03 
412.05 

360 
433.02 
914.05 
932.02 

990 
433.01 

932.01 

412.03 
914.03 

940 
914.02 

900.03 
839.05 

839.10 

930.03 
914.12 

690.02 * 
914.11 * 
732.02 * 
836.01/02 
900.01 

834.03 
914.06 
914.10 

839.09 
930.02 
822.02 
932.04 

819 

814 

811 

834.01* 
411.03 * 
914.08 * 
732.01 * 
690.01 * 
411.02 

903.01 

914.04 

412.01 

163 

412.01 
230 
101 

552 
502 

900.03 
839.05 

839.10 
930.03 
914.12 

836.01/02 
900.01 

834.03 
914.06 
930 02 

914.10 

839.09 
822.02 
932.04 

819 

814 

811 

834.01 
411.03 

914.08 

732.01 

412.04 
690.01 
411.02 

903.01 

914.04 
412.01 

163 

412 01 

230 
101 

552 
502 
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M24/MX24...-T (IC)... 

576 

914.08 

950 
320.02 

814 

819 

811 
822 

320.01 
360 

914.06 
433.02 
932.01 
433.01 
412.05 
914.03 
412.04 

990 
412.02 
932.01 
412.01 

163 
940 
552 

914.01 
230 
101 
502 

914.04 
412.04 

970 
561 

550.01 
"1,932.01 

412.06 

824.01a2 

r7 411.10/11 

826.01/02 

M24/MX24...-TU... 

576 

920.01 
904.01 
412.10 

950 
320.02 

151 

811 

702 
822 

320.01 
360 

914.06 
412.09 
433.02 
932.01 

990 
412.05 
914.03 
433.01 
412.03 
412.04 
412.02 
932.01 
412.01 

163 
940 
552 

914.01 
230 
101 

502 

550.10/11 

839.06 
914.07 
930.02 
839.10 
690.01. 
411.03 
903.01 
411.02 
914.05 

x Nur bei Ausfuhrung "C" 

!NV KAP 
s rl jumilijav 

,i0 

/ . WO 
4 
wet 

914.04 
412.04 

903.02 
411.04 
920.02 

412 11 

904.02 

814 
819 
550.01 
932.01 
412.06 

839.06 
824.01/02 
826.01/02 
411.10/11 
550.10/11 
970/561 
914.07 
930.02 
839.10 
690.01 
411.03 
903.01 
411.02 
914.05 

37 

M24/MX24...-T (/C)...Ex 

576 

914.08 

950 
320.02 

814 
819 

811 

822 
320.01 

360 
914.06 
433.02 
932.01 
433.01 
412.05 
914.03 
932.01 
412.04 

990 
412.02 
412.01 

163 
940 
552 

914.01 
230 
101 

502 

914.04 
412.04 

Z826.03/04 
412.07/08 
914.07 
930.02 
839.10 
x 690.01 
x 411.03 

903.01 
41102 
914 05 

561 

970 
550.01 
932.01 
412.06 

914.0102 
839.06 
826.01/02 
411.10/11 
550.10/11 
839.05 

M241MX24...-TU...Ex 

576 

920.01 
904.01 
412.10 

950 
320.02 

151 

811 

702 
822 

320.01 
360 

914.06 
412.09 
433.02 
932.01 

990 
412.05 
914.03 
433.01 
412.03 
412.04 
412.02 
932.01 
412.01 

163 
940 
552 

914.01 
230 
101 

502 

914.04 
412.04 

Nur bei Ausfuhrung "C" 

903.02 
411.04 
920.02 
550.12 
412.11 
904.02 
814 
819 
980,01 
932.01 
412.06 
839.06 
824.01/02 
826.01/02 
550.10/11 
411.10/11 
839.05 
826.03/04 
412.07/08 
970/561 
914.07 
930.02 
839.10 
690.01 
411.03 
903.01 
411.02 
914 05 
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M24/MX24...-P... 

824.01 
826.01 

561 
970 
812 

914 06 
412 05 

950 
320.02 

320.01 
550 

932.02 
412.04 

360 
433.02 
914.05 
932.01 
433.01 
932.01 
412.03 

940 

M24/MX24...-PU... 

824.01 
826,01 

561 

970 
812 

914.06 
411.04 
412.04 
412.06 
320.02 

320.01 
550 

932.02 
412.05 

360 
433.02 
914.05 
932.01 
433.01 
932.01 
412.03 

940 

824.02 
826.02 
900.03 
839.10 
930.03 
914.12 
932.03 

819 

814 

811 

990 
411.02 
903.01 
914.04 
412.02 
914.03 
163 

412.01 

552 
914.02 
230 
101 

502 

824.02 
826.02 
900.03 
839.10 
930.03 
914.12 

950 
932.03 

819 

814 

811 

412.04 
411.02 
903.01 
990 
914.04 
412.02 
914.03 
163 
412.01 

552 
914.02 
230 
101 

502 

38 

M24/MX24...-P...Ex 

824.01 
024.02 
826.01 
826.02 

561 
970 
812 
835 

914.07 
834.02 
412.06 
822.02 
412.05 
914.09 

950 
320.02 

320.01 
550 

932.02 
412.04 

360 
433.02 
914.05 
932.01 
433.01 
932.01 
412.03 

940 

M24/MX24...-PU...Ex 

824 01 

824.02 
824.03 
826.01 
826.02 
826.03 

561 
970 
812 

835 
914.07 
411.04 
834.02 
412.07 
822.02 
412.06 
914.09 
320.02 

702 
151 

320.01 
550 

932.02 
412.05 

360 
433.02 
914.05 
932.01 
433.01 
932.01 
412.03 

940 

900.03 
839.05 
839.10 
930.03 
914.12 

834.03 
914.06 
836,01 
900.01 
932.03 

819 
814 
811 

411.02 
903.01 
990 
914.04 
412.02 
914.03 
163 

412.01 
552 
914.02 
230 
101 

502 

900.03 
839.05 
839.10 
930.03 
914.12 
834.03 

412.04 
914.06 
836.01 

900.01 
950 
932.03 

819 
814 

811 

412.04 
411.02 
903.01 
990 
914.04 
412.02 
914.03 
163 

412.01 
552 
914.02 
230 
101 

502 
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V24...-T(/C)... 

970 
561 

550.01 
932.01 
412.06 

ir24.0102 

826.01/02 

411.10/11 
550.10/11 

839.06 
914.07 
930.02 
839 10 

690.01 
411.03 
903 01 

411.02 
914.05 

411.01 
914.09 

576 

914.08 

950 
320.02 

814 

819 

811 

822 
320.01 
360 
914.06 
433.02 
932.01 
433.01 
412.05 
914.03 
412.04 
990 
412.02 
932.01 
412.01 
163 
940 
230 

552 
914.01 

101 

135 

Nur bei Ausf iihrung "C" 

V24...-TU... 

903.02 
411.04 
920.0 

814 
819 

550.01 
932.01 
412.06 

839.06 
824.01/02 
826.01/02 

411.10/11 
550.10/11 
970/561 

914.07 
930.0 
839.10 
690.01 
411.03 
903.01 
411.02 
914 05 

576 

920.01 
904.01 
412 10 

950 
320.02 

151 

811 

702 
822 
320.01 
360 
914.06 
412.09 
433.02 
932.01 
990 
412.05 
914.03 
433.01 
412.03 
412.04 
412.02 
932.01 
412.01 
163 
940 
230 

552 
914.01 

101 

135 

914.04 
412.04 

39 

V24...-T(/C)...Ex 

561 

970 
550.01 
932.01 
412.06 

24.0132 

826.01/02 
411.10/11 
550.10/11 

839.05 
826.03/04 
412.07/08 

839.06 
914.07 
930.02 
839.10 

690.01 
411.03 
903.01 
411 02 
914.05 

411.01 
914.09 

Nur bei Ausf uhrung "C" 

V24...-TU...Ex 

903.02 
411.04 
920.02 

412.11 
904.02 

814 
819 

550.01 
932.01 
412.06 
839.06 

824.01/02 
826.01/02 
550.10/11 
411.10/11 

839.05 
826.03/04 
412.07/08 

970/561 
914.07 
930.02 
839.10 
690.01 
411 03 
903.01 
411 02 
914 05 

411.01 
914.09 

576 

914.08 

950 
320.02 

814 
819 

811 

822 
320.01 
360 
914.06 
433.02 
932.01 
433.01 
412.05 
914.03 
932.01 
412.04 
990 
412.02 
412.01 

163 
940 
230 

552 
914.01 

101 

135 

914.04 
412.04 

576 

920.01 
904.01 
412 10 

950 
320.02 

151 

811 

702 
822 
320.01 
360 
914.06 
412.09 
433.02 
932.01 
990 
412.05 
914.03 
433.01 
412.03 
412.04 
412.02 
932.01 
412.01 
163 
940 
230 

552 
914.01 

101 

135 
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V24...-P... 

824,01 
826.01 

561 

970 
812 

914 06 
412 05 

950 

320.02 

320,01 
550 

932.02 
412.04 

360 
433.02 
914.05 
932.01 
433.01 
932.01 
412.03 

940 

V24...-PU... 

824.01 
826.01 

561 

970 
812 

914.06 
411.04 
412.04 
412.06 
320.02 

320.01 
550 

932.02 
412.05 

360 
433.02 
914.05 
932.01 
433.01 
932.01 
412.03 

940 

.r 

111N 
.. 

---Tbiatrmwriotivr-- ingv 

824.02 
826.02 
900.03 
839.10 
930.03 
914.12 
932.03 

819 

814 

811 

990 
411.02 

903.01 
914.04 
412.02 
914.03 
163 

412.01 

552 
914.02 
230 
101 

135 

411.01 

914.01 

824.02 
826.02 
900.03 
839.10 
930.03 
914.12 

950 
932.03 

819 

814 
811 

412.04 
411.02 
903.01 
990 
914.04 
412.02 
914.03 
163 

412.01 
552 
914.02 
230 
101 

135 

411.01 

914.01 

40 

V24...-P...Ex 

824.01 
824.02 
826.01 
826.02 

561 
970 
812 
835 

914.07 
834.02 

812A2 
412.05 
914.09 

950 
320.02 

320.01 
550 

932.02 
412.04 

360 
433.02 
914.05 
932.01 
433.01 
932.01 
412.03 

940 

V24...-PU...Ex 

824 01 

824.02 
824.03 
826.01 
826.02 
826.03 

561 

970 
812 

835 

914.07 
411.04 
834.02 
412.07 
822.02 
412.06 
914.09 
320.02 

702 
151 

320.01 
550 

932.02 
412.05 

360 
433.02 
914.05 
932.01 
433.01 
932.01 
412.03 

940 

900.03 
839.05 
839.10 
930.03 
914.12 

834.03 
914,06 
836611 
900.01 
932.03 

819 
814 
811 

990 
411.02 
903.01 
914.04 
k1243 
914.03 
163 
412.01 
552 
914.02 
230 
101 

135 

411.01 
914.01 

900.03 
839.05 
839.10 
930.03 
914.12 

834.03 
412.04 
914.06 
836.01 

900.01 
950 
932.03 

819 
814 
811 

990 
412.04 
411.02 
903.01 
914.04 
412.02 
914.03 
163 

412.01 
552 
914.02 
230 
101 

135 

411.01 
914.01 

1 
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Installation, care and maintenance 
Ready 4, Ready 8, Ready 12 

L- 

4 

41'A 

'47,4 

!Ay,- 

'44 

893365/13 

r 

. 1111 -N ' I I !IVO: ktliqtritt 
Flygt 

ITT Industries 
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Product description 3 

Applications 3 

Technical data 3 

figotor data 3 

imensions 3 

Performance curves 

Installation 5 

Electrical connections 
Level Regulators 5 

Ready 4, 8 & 12 6 

Operation 7 

Care and maintenance 8 

Inspection 8 

Tightening & Lubricating screws 8 

Spare parts 9 

Main parts 9 

Ready 4, 8 & 12 

Model 

Frequency - 

Rated voltage 

Rated current 

Output power 

Made in Sweden 

Type 

u V 

No. 

IEC 335-2-41 Class F 

. 561 71 00 

Note! 

The manual is to be read before installing 
or operating the pump. 

Serial number 

Weight 

Hmax 

IP 68 C 
5 m 

Qmax 

Warranty claim 
elygt pumps are high quality products with expected reliable operation and long life. 

However, should the need arise for a warranty claim, please contact Your Flygt representative. 

2 
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Applications 
READY 4, 8 and 12 pumps are intended to be used for pumping water which may contain abrasive particles. 
The pumped liquid may contain particles up to a size which corresponds to the openings in the strainer. 

Technical data 
Liquid temperature: 5-35°C (41-95°F). 
The pH of the pumped liquid: 3-9. 
Depth of immersion: max 5 m (16.5 ft) 

Weight without motor cable: 

READY 4 9 kg 
READY 8 & 12 11.5 kg 

(201b) 
(251b) 

Discharge connection: 
50 mm (2") hose, 2"-11.5 NPSM or ISO G2. 

Oil type: 
Mobil Whiterex or Shell Ondina etc. with viscosity 
class ISO VG 15 to 32. 

Oil volume: 0.17 litre 

Motor data READY 4 
50 Hz, 1-, 400 W, 2700 r/min 60Hz 1-, 0.6 hp (440 W) 

3200 r/min 

Voltage Rated Starting 

V Current Current 
A A 

115 5.1 17 

230 2.5 6.5 

Voltage Rated Starting 

V Current Current 
A A 

115 5.5 16 

230 2.9 6 

Motor data READY 12 
60Hz 1-, 1.4 hp (1000 W) 3315 r/min 

Voltage Rated Starting 

V Current Current 
A A 

115 12 41 

230 6 21 

Ready 4 

Motor data READY 8 
50 Hz, 1-, 750 W, 2800 r/min 60Hz 1-, 1.1 hp (850 W) 3200 r/min 

Voltage Rated Starting 
V Current Current 

A A 

115 10.8 40 
230 4.3 15 

Voltage Rated Starting 
V Current Current 

A A 

115 9.8 36 
230 4.9 14 

WARNING! 
The pump may not be used in an 
explosive or flammable environment or 
for pumping flammable liquids. 

Ready 8 & 12 

3 
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Each pump is tested in accordance with ISO 9906. 

Ready 4 & 8, 50 Hz 

Shaft Power [hp] / [kW] .2 
0.8 

0.4 

0.0 

50 - 

0.8 

0.6 

0.4 

0.2 

0.0 

Head [ft] / [m] 

14 

40 -12 

10 

8 

20 - 6 

4 

2 

- 0 

30 - 

10 - 

Ready 8 

Ready 4 

0 1 2 3 4 5 

0 10 20 30 40 50 60 70 80 90 
Capacity [Vs] / [usgpm] 

4 

Ready 4, 8 & 12, 60 Hz 

Shaft Power [hp] / [kW] 

2.0- 

1.5 - 1*2 

1.0-" 
0.5-0.4 

0.0 0.0 

70 - 
20 

60 - 
50 -16 

40 -12 

30 - 
8 

20 - 
4 

10 - 
0- 0 

Ready 12 

Ready 8 

Ready 4 

Head [ft] / [m 

MEN 

MIKE MIN 
Elk 

Ready4 Ready 8 Ready 12 

0 1 2 3 4 5 6 
I I I I I I 

0 20 40 60 80 100 
Capacity [Vs] / [usgpm] 
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Pump installation 
Run the cables so that they do not have any sharp 
bends and are not pinched. 

Connect the discharge connection and motor cable. 
See "Electrical connections". 
Lower the pump into the sump. 

Place the pump on a base which will prevent it from 
sinking into a soft sump bottom. Alternatively, the 
pump can be suspended by its handle just above the 
sump bottom. 

WARNING! 

All electrical equipment must be 
earthed (grounded). This applies 
to both pump equipment and any 
monitoring equipment. Failure to 
heed this warning may cause a 

lethal accident. Make sure that the 
earth (ground) lead is correctly 
connected by testing it. 

Check that the mains voltage and frequence agree with 
the specifications on the pump data plate. 

NOTE! For safety reasons, the earth (ground) lead 
should be approx. 50 mm (2") longer than the phase 
leads. If the motor cable is jerked loose by mistake, 
the earth (ground) lead should be the last lead to come 
loose from its terminal. This applies to both ends of the 
cable. 

Make sure that the pump is correctly earthed (ground- 
ed). 

WARNING! 

All electrical work shall be carried 
out under the supervision of an 
authorized electrician. 
Local codes and regulations shall 
be complied with. 

5 

NOTE! 

Where required by local authorities an 
acceptable motor-circuit switch or 
other disconnecting device shall be 
provided at the time of installation. 

NOTE! 

At certain installations and operation 
points on the pump curve the noise 
level 70 dB, or for the actual pump 
specified noise level, can be exceed- 
ed. 

Level Regulators, Ready 4 & 8 only 

Ready 4 and 8 are available in two versions: with or 
without level regulator. 
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Ready 4 & 8 

Alternative with Level Regulator 

Green / Yellow 

Black 

Blue 

Green / Yellow 

Brown or White 

Blue or Black 

Blue or Black 

Black Brown Brown 

Thermal Green / Yellow r 
or k_1111 Switch 

White 

t,k I nvfio 
Stator 

Ready 12,1 -, 60Hz 

To level 
regulator 

Blue or Black 

Brown or White 

Green / Yellow 

Capacitor = Connector 

Blue 

IND = Snap- Connection 

Green / Yellow cm Green / Yellow 
or 

120 = Connector 

Main 
cable 

es) = Snap- Connection 

Mains 

Starter 

WARNING ! (Ready 4, 8, & 12) 

If persons are likely to come into physical contact with the pump or pumped media 
(liquid), e.g on construction sites or farms etc, the earthed (grounded) socket must have 
an additional earth-(ground-)fault protection device (GFI) connected. When pumping 
near a lake (Jetties, beaches, ponds and fountains etc) a safety-distance of at least 20 m 
(65 ft) between the person and the pump is applicable. The pump must never be placed 
directly into a swimming pool. If used in connection with swiming pools, special safety 
regulations apply. 

WARNING! 

Make sure that the gland-sleeve is correctly earthed (grounded) according to the wiring 
diagram. 

Note! 

The two earth (ground) leads in the pump are connected via the same connector to 
earth (ground). 

6 
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Before starting 

Check the oil level in the oil casing. 

Remove the fuses or open the circuit breaker and 
check that the impeller can be rotated by hand. 

Check that the monitoring equipment (if any) works. 

Check the direction of rotation. The impeller shall 
rotate clockwise, as viewed from above. When start- 
ed, the pump will jerk in the opposite direction to the 
direction in which the impeller rotates. See the figure. 

Cleaning 

If the pump has been running in very dirty water, let it 
run for a while in clean water, or flush it through the 
discharge connection. If clay, cement or other similar 
dirt is left in the pump it may clog the impeller and 
seal, preventing the pump from working. 

During a longer period out of operation, the pump 
must be test run every other month to prevent the 
mechanical seals from sticking together. 

Watch out for the starting jerk, 
which can be powerful. 

7 

WARNING! 

Always lift the pump by its carry- 
ing handle or lifting eyes, never 
by the motor cable or the hose. 
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Inspection 
Regular inspection and preventive maintenance ensure 
Wore reliable operation. 

he pump should be inspected at least twice a year, 
more frequently under severe operating conditions. 

Tightening screws on Ready 4, 8 & 12 

During assembly or service of the Ready 4, 8 & 12 
pumps we recommend that the screws be tightened to 
approximately 6-8 Nm (4.5-6 ft Ibs). 

NOTE! 
Make sure that the cable gland-nut (2a), strainer secur- 
ing screws and oil-plug screw (12) are not tightened too 
hard. 

The tightening torque listed above ensures that the 
parts are correctly fastened and that the pumps will 
operate as intended. 

WARNING! 

Be sure to disconnect the power 
supply before attempting inpec- 
tion, as the pump may start auto- 
matically. 

8 

Lubricating screws 
To maintain screw tightness use a little mineral oil on 
all non-stainless screws (not synthetic lubricants!). 

NOTE! 
When using stainless steel screws on stainless steel 
parts we recommend that ARAL DEGOL GS 460 or 
National Chemseal THREAD-EZE lubricants be used to 
prevent screws from seizing or getting stuck. 

Thermal compound paste 
The thermal compound paste under the thermal sensor 
is part of the motor protection system and should not 
be removed. 

WARNING! 

Make sure that the gland-sleeve is 
correctly earthed (grounded) 
according to the wiring diagram. 

Note! 
The two earth (ground) leads in 
the pump are connected via the 
same connector to earth (ground). 
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Spare Part kits 
Spare parts for the READY 4, 8, & 12 pumps are available in handy kits to make service and repair work easier. 
Each kit contains an instruction sheet together with the replacement parts. 

When ordering please refer to the Kit part numbers listed below: 

Kit type R4 400W 
50Hz, Kit No. 

R4 440W 
60Hz, Kit No. 

R8 750W 
50Hz, Kit No. 

R8 850W 
60Hz, Kit No. 

R121 kW 
60 Hz, Kit No. 

Impeller Kit 618 12 00 618 12 01 618 13 00 618 13 01 678 24 00 
Diffuser Kit 618 14 00 618 14 00 618 14 00 618 14 00 6181400 00 
Outer seal Kit 621 02 00 621 02 00 621 02 00 621 02 00 621 02 00 
Complete seal Kit 618 16 00 618 16 00 618 16 00 618 16 00 618 16 00 
Low-suction 
collar 

633 70 00 633 70 00 633 70 00 633 70 00 633 70 00 

Each Kit contains the following parts: 
Impeller Kit Impeller, Impeller screw, Protective plug, Washer, Assembly instruction 
Diffuser Kit Diffuser, Screws, Washers, Assembly instruction 
Outer seal Kit Mechanical face-seal unit, Assembly instruction 
Complete seal Kit Inner and outer mechanical seals, circlip, assembly instruction. 

Please contact your local READY dealer for further details regarding spare parts etc. 

Item 

1. 

2. 

2a. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

Denomination 
Discharge connection 

Cable entry 

Cable gland-nut 

Handle/cover 

Support bearing 

Pump casing 

Main bearing 

Inner mechanical seal 

Outer mechanical seal 

Impeller 

Diffuser 

Strainer 

Oil plug 

Motor 

9 

13 

12 
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J & P Richardson Industries Pty Ltd 

2.0 VALVES 

SUPPLIER: Tyco Water 
63 Currumbin Creek Rd. 
Currumbin, QLD 4223 

Ph: (07) 5589 4400 
Fax: (07) 5534 7079 

MODEL: 0100 Sluice Valve 
0100 Swing Check Valve 

File: Opr_Server/docsPsched/Masters.doc Revision 0 Date: 25 May 2001 
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1.00.00 Description of DN100 & btft 5e Flanged Class 14 Swing Check Va 

1.01.00 Operating Instructions 

1.02.00 Maintenance Instructions 

2.00.00 Spare Parts List 

3.00.00 Troubleshooting Guide 

4.00.00 Address for Queries 
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PEI4TION AND MAINTENANCE MANUAL 

1.00.00 DESCRIPTION 

1.00.01 

1.00.02 

Operation and maintenance instructions for DN100 & DN150-_ 
flanged class 14 swing check valves.- Free acting and lever an 
weight versions. 
Reference drawing number 04-16-03-002 typical. 

1.01.00 OPERATING INSTRUCTIONS 

1.01.01 The operation of the swing check valve is automatic. The 
valve opens in response to flow velocity and closes in response 
to cessation or reversal of flow in the forward direction. 

1.01.02 Valves are supplied either free acting or with extended hinge 
pin for fitting of lever and weight. 

1.01.03 Lever and weighs are often applied to swing check valves to 
assist the closing action and to make the valve more responsive 
to flow reversal and thus reducing disc slam with resulting 
water hammer effects. 

1.01.04 When lever and weight is applied it should be positioned on the 
hinge pin to maximise its effect on closure ie. with valve 
positioned horizontally, the lever should move through an arc 
45° below the centre line. 

1.01.05 Through trials the weight should be positioned along the lever 
at a point where the smallest valve action is obtained under 
cessation of flow. 

1.01.06 Where a valve is fitted with extended hinge pin it should also 
be fitted with lever and weight. When a valve is fitted with 
extended hinge pin it necessarily has to have seals fitted. The 
seals increase friction which in turn retards the action of the 
disc, increasing the tendency toward valve slam and thus more 
severe water hammer effect. 

1.01.07 To minimise wear and increase the valve performance life, 
ensure the valve is correctly sized and the disc is fully open 
under normal flowing conditions. 

1.02.00 MAINTENANCE INSTRUCTIONS 

1.02.01 No external maintenance either preventative or otherwise can 
be applied external to the valve under operating conditions 
other than adjustments to lever and weight assemblies etc. 

1.02.02 Major maintenance involving complete de-watering of the 
valve may be necessary once or twice throughout the product's 
life, depending on severity of service conditions. The usual 
reasons for such a service are: 

Worn hinge components needing replacement. 

Ref: 3-96.MKT 
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Degradation of seat seal requiring refacing. 
Severely retarded valve action requiring cleaning an 
freeing of all hinge bearing areas. 

To obtain access to internal components, first remove ib'ot 
hinge seal plugs, RH screwed. In free-acting valve hinge 'pi 
can be drifted from bearings from either side releasing disc 
sub-assembly for removal through the cover opening. 
For the extended hinge pin version, drift hinge pin from the 
non-extended side, the bronze hinge pin bush interference- 
fitted, will be removed with the hinge pin thus _releasing ,the,-- 

disc assembly. 

2.00.00 SPARE PARTS LIST 

2.00.01 It is not usual to carry spare parts for this product as they are 
major components used very infrequently. 

Refurbishment is usually carried out in conjunction with major 
planned outages. The reason for the work has usually been 
identified well prior to the shutdown allowing for specific 
components to be obtained from the manufacturer if necessary. 

3.00.00 TROUBLE SHOOTING GUIDE 

3.00.01 There are a number of malfimctions which can occur within the 
generic type. 

Seat leakage - replace body and disc seats 
Increasing tendency for valve slam (increasing water 
hammer) - hinge components binding, clean and free. 
Disc hanging up (not closing) - worn hinge components 
replace. 

4.00.00 ADDRESS FOR QUERIES 

4.00.01 Should there by any queries or additional information required, 
please contact: 

Ref: 3-96.MKT 

Tubemakers Water 
63 Currumbin Creek Road 
CURRUMBIN QLD 4223 
Ph: (07) 5534 2522 
Fax: (07) 5534 7079 
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330 ± I 

This drawing remains the property of COASTLINE FOUNDRY 
and must not be copied, lent or used in any way detrimental to the 
interests Of this company. All drawings must be returned immediately to the owner 
on completion of the undertaking for which they were issued, or upon prior request. 
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1.00.00 Description of DN100 Table C Resilient Seated Sluice 
Valve 

1.01.00 Operating Instructions 

1.02.00 Maintenance Instructions 

2.00.00 Spare Parts List 

3.00.00 Address for Queries 

Ref: 170 -94.MKT Sheet 1 of 3 

SP305 Jesmond Road SPS Electrical Switchboard HALLCO OM Manual

Q-Pulse Id TMS1093 Active 10/12/2014 Page 66 of 334



OPERATION AND MAINTENANCE MANUAL 

1.00.00 DESCRIPTION 

1.01.00 

1.00.01 This section covers a manually operated. 
DN100 Flg/Flg Class 16 Resilient Seated 
Sluice Valve, Table C. 

1.00.02 Reference drawing number 04-16-02-1081. 

OPERATING INSTRUCTIONS 

1.01.01 The valve is operated in an anti-clockwise 
closing direction. 

1.01.02 The number of turns from open to close is 
approximately 23. 

1.01.03 Valves of this type are not designed for 
throttling purposes. 

1.02.00 MAINTENANCE INSTRUCTIONS 

1.02.01 This valve does NOT require any 
lubrication. 

1.02.02 In the unlikely event of any of the long 
life Stem Sealing Rings (items 14 & 15) 
requiring replacement, ensure valve is 
fully OPEN and remove Cap or Handwheel and 
Stem Housing (items 6 & 3) by removing 
concealed Capscrews (item 12). This will 
permit the Stem Housing (item 3) to be 
removed from the stem (item 5) for 
replacement of the appropriate rings. 

1.02.03 Re-assemble in the reverse sequence using 
any commercially available water pump 
grease applied to the upper end of the 
Stem to aid assembly. Reseal Setscrews 
with silicon sealant. 

2.00.00 SPARE PARTS LIST 

2.00.01 Spare parts are NOT normally required for 
this type of valve. 

2.00.02 In the unlikely event of a sealing ring 
failure the appropriate ring may be 
selected from items 14 & 15 in the 
attached general assembly drawing 
No. 04-16-02-1081.'- 

Ref: 170-94.MKT Sheet 2 of 3 
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.ADDRESSFORQUERIES: 

3.00;61. Should.there by any queries or -additiona 
information required, please contact:, 

Ref: 170-94.MKT 

Tubemakers Water P/L 
63 Currumbin Creek Road 
CURRUMBIN QLD 4223 . 

Ph: (07) 5589 4400 
Fax: (07) 5534 7079 

Sheet 3 of 3 
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DN100 RESILIENT SEATED SLUICE:VALVE -_CLASS 16 

TABLE ,'C' 

PARENT ITEM_NO. yRDCC10500A 

CHILD ITEM NO. DESCRIPTION MATERIAL QTY 

VZ041602601C BODY, FL/FL 'C' DUCTILE IRON 1 

VZ041602611 BONNET DUCTILE IRON 1 

VZ031602612 STEM HOUSING GUNMETAL 1 

VZ041602624 WEDGE (SBR COATED) DUCTILE IRON 1 

V7041602644 STEM STAINLESS STEEL 1 

VZ041602518 CAP DUCTILE IRON 1 

VZDHWO8500A HANDWHEEL DUCTILE IRON 1 

VZ031602620 THRUST WASHER ERTACETAL 1 

VZ041602629 BODY GASKET SYNTHETIC RUBBER 

VZ031602623 STEM HOUSING GASKET SYNTHETIC RUBBER 1 

VZ031602628 WEDGE NUT GUNMETAL 1 

ZDBMT12035 SOC. HEAD CAPSCREW ALLOY STEEL 4 

ZDBMT10030 SOC. HEAD CAPSCREW ALLOY STEEL 4 

ZDSTH12020 HEX. HEAD SETSCREW STAINLESS STEEL 1 

ZSRR0214 '0' RING SYNTHETIC RUBBER 2 

ZSRRW20 WIPER RING SYNTHETIC RUBBER 1 

Ref: 174-94.MKT 

SP305 Jesmond Road SPS Electrical Switchboard HALLCO OM Manual

Q-Pulse Id TMS1093 Active 10/12/2014 Page 69 of 334



10 11 

iren: 
1- BODY - 
2 ` 

3 

4 

5 

6 

7 

STe1 -HCUS I PG 

1 SGI AS1831/400-12 
1 

1 

8 

9 

10 ' 

12 

1.3 

14 

15 

SGI AS1831/400-12 
LGM AS1565/083600 
SGI AS1831/400-12 
ST/STEEL AS2837/43I 
SG1 AS1831/400-12 

TH4.15T WASFER - 

SCOY GASKET 

ERTACETAL 
SYNIT1-ET IC REBER 

93 RU3BER COATED 

04 -16-02 -601 

04-16-02-611 
03-16-02-612 
04 -16-02 -624 
04-16-02643 
04-16-02-517 

03-16-02-620' 

STEM HOUSING GASKET 
WEO3E NUT 
SOOKET WAD CAP SCRE1.I 
SOCKET FEN] CAP SCREW 
HDC FEAR SCREW 
'0' RING 
WIPER RING 

4 

4 

1 

2 

1 

ALLOY STEEL 
ALLOY STEEL 
ST/STEEL 
SYNTI-ET ICREEER 
SYNIT1-ETIC SUMER 

WOWING PRESSURE 1600KRe 

TEST PRESStriq 

BODY - 3000 KPa 

SEAT - 1600 KPa 

0 

F 

G 

H 
This drawing remains.: the Property of TUBEMAKEFS FOUNCRY PRODUCTS 
and met not be copied, lent or cored In any way detrimental to 
the interests of this company. All dhawInge must be returned . 

Immediately to the owner a completion of the undertaking 
for Which they were IBOJNOL or upon prior request. 

3 

113/3/23 

NEYISICN 

Listed and Released 

BY 

J. M 

C.N. COL PfallaltL 

SURPACIE 

4 KUM EMU. le DIA. QV A 

P.C.Q. MCP MIL DE. 

Therntegit 

NYLON 11 

Male 

1:0.75 

1:0.50 

Oran 
Treoed 

VALVE MASS 27 KG. 

TUBEMAKERS FOUNDRY PRODUCTS 

0 

E 

as 
40- 

WS o WOolo 
Gast Anal ee 

1.15.E Er) 100 SW I CE VALVE 
RES 1 L 1 ENT SEAT AS2638 CL16 

DM N. 
04-16-02 -1081 

IC 

0142431013 IN NILLIPETRIS 

ISSUE 

11 12 

SP305 Jesmond Road SPS Electrical Switchboard HALLCO OM Manual

Q-Pulse Id TMS1093 Active 10/12/2014 Page 70 of 334



J & P Richardson Industries Pty Ltd 

3.0 TEST SHEETS 

File: //.1pr_Server/docs/!sched/Masters.doc Revision 0 Date: 25 May 2001 
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Specific test report 2.3 
according to EN 10204 

Pump typ: MX2460-P104/C Date: 6.4.2004 
Tester: MIEBACH 120 mm 

DN : 150 mm 
Motorframe: AM202 
Input power: 20 kW cos (I): 0,85 
Full load: 36 A Speed: 1450 min' 
Impeller typ: Imp. balde high: 100 mm 
Impeller diam.: 300 mm Free passage: 100 mm 
i1 -Motor 85 % Frequency: 50 Hz 
Voltage: 415 V 
Ref.-no.: 

H 

m 

Q 

m3 /h 

Q 

I/s 

1 P2 

in kW in kW in A 

cos 

1 in 

no 

in % 

32,4 0 0 9,8 8,3 24,2 0,58 0 0 
30,0 12,5 3,5 10,2 8,7 14,6 1,01 11,8 10,0 
28,0 26,5 7,4 10,8 9,1 25,1 0,62 22,1 18,8 
26,0 47,5 13,2 11,0 9,3 25,2 0,63 36,0 30,6 
23,0 88,0 24,4 12,1 10,3 26,4 0,66 53,6 45,6 
20,0 134,0 37,2 13,6 11,6 28,0 0,70 63,2 53,7 
16,0 184,0 51,1 15,4 13,1 29,9 0,74 61,3 52,1 
10,0 256,5 71,3 17,3 14,7 32,4 0,77 47,6 40,5 
5,8 299,0 83,1 17,5 14,9 32,3 0,78 31,8 27,0 

Duty point: 
Job name: 
Customer: 
Intern. job. no.: 
Wittnessed by: 
Remarks: 

Signed 

Zone 4 

Brisbane Council 
2016510 

Pump no.: 28154 
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Specific test report 2.3 
according to EN 10204 

Pump typ: MX2460-P104/C Date: 6.4.2004 
Tester: MIEBACH DNs: 120 mm 

DN : 150 mm 
Motorframe: AM202 
Input power: 20 kW cos cp: 0,85 
Full load: 36 A Speed: 1450 min-1 
Impeller typ: Imp. balde high: 100 mm 
Impeller diam.: 
ri-Motor 

300 mm 
85 ok 

Free passage: 
Frequency: 

100 mm 
50 Hz 

Voltage: 415 V 
Ref.-no.: 

H 

m 

Q 

rn3/h 

Q 

I/s 

P1 
P2 

in kW in kW in A 

cos 

1 in % 

110 

in % 

32,4 0 0 9,8 8,3 24,2 0,58 0 0 

29,9 12,5 3,5 10,2 8,7 14,6 0,97 11,7 10,0 
,27,6 26,6 7,4 10,7 9,1 24,9 0,59 22,1 18,8 
26,3 47,2 13,1 11,0 9,3 25,0 0,61 36,3 30,8 
22,5 88,4 24,6 12,2 10,3 26,3 0,64 52,5 44,6 
19,8 132,7 36,9 13,7 11,6 28,1 0,68 61,4 52,2 
15,9 182,9 50,8 15,2 12,9 29,7 0,71 61,3 52,1 
10,0 254,9 70,8 17,3 14,7 32,9 0,73 47,1 40,1 
5,8 301,0 83,6 17,6 15,0 32,5 0,75 31,6 26,8 

Duty point: 
Job name: 
Customer: 
Intern. job. no.: 
Wittnessed by: 
Remarks: 

Signed 

Zone 4 

Brisbane Council 
2016510 

Pump no.: 28155 
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Valid for the following Soft starter Models: 
MSF-017 to MSF-1400 

MSF 
SOFT STARTER 

INSTRUCTION MANUAL 

Document number: 01-1363-01 
Edition: r2 
Date of release: 2001-04-20 

Copyright Emotron AB 2000 
Emotron retain the right to change specifications and illustrations in the 
text, without prior notification. The contents of this document may not 
be copied without the explicit permission of Emotron AB. 
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SAFETY INSTRUCTIONS 

Safety 
The soft starter should be installed in a cabinet or in an 
electrical control room. 

The device must be installed by trained personnel. 
Disconnect all power sources before servicing. 
Always use standard commercial fuses, slow blow 
e.g. type gl, gG, to protect the wiring and prevent 
short circuiting. To protect the thyristors against 
short-circuit currents, superfast semiconductor fuses 
can be used if preferred. The normal guarantee is 

valid even if superfast semiconductor fuses are not 
used. 

Operating and maintenance personnel 
1. Read the whole Instruction Manual before install- 

ing and putting the equipment into operation. 
2. During all work (operation, maintenance, repairs, 

etc.) observe the switch-off procedures given in this 
instruction as well as any other operating 
instruction for the driven machine or system. See 
Emergency below. 

3. The operator must avoid any working methods 
which reduce the safety of the device. 

4. The operator must do what he can to ensure that 
no unauthorised person is working on the device. 

5. The operator must immediately report any changes 
to the device which reduce its safety to the user. 

6. The user must undertake all necessary measures to 
operate the device in perfect condition only. 

Installation of spare parts 
We expressly point out that any spare parts and accesso- 
ries not supplied by us have also not been tested or 
approved by us. 

Installing and/or using such products can have a 

negative effect on the characteristics designed for your 
device. The manufacturer is not liable for damage aris- 
ing as a result of using non-original parts and accesso- 
ries. 

Emergency 
You can switch the device off at any time with the 
mains switch connected in front of the soft starter (both 
motor and control voltage must be switched off). 

Dismantling and scrapping 
The enclosure of the soft starter is made of recyclable 
material as aluminium, iron and plastic. Legal require- 
ments for disposal and recycling of these materials must 
be complied with. 

The soft starter contains a number of components 
demanding special treatment, as for example thyristors. 
The circuit board contain small amounts of tin and 
lead. Legal requirements for disposal and recycling of 
these materials must be complied with. 

2 
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1. GENERAL INFORMATION 

1.1 Integrated safety systems 
The device is fitted with a protection system which 
reacts to: 

Over temperature. 
Voltage unbalance. 
Over- and under voltage. 
Phase reversal 
Phase loss 
Motor overload protection thermal and PTC. 
Motor load monitor, protecting machine or process 
max or min alarm 
Starts per hour limitation 

The soft starter is fitted with a connection for pro- 
tective earth L (PE). 

MSF soft starters are all enclosed IP 20, except 
MSF-1000 and MSF-1400 which are delivered as open 
chassi IPOO. 

1.2 Safety measures 
These instructions are a constituent part of the device 
and must be: 

Available to competent personnel at all times. 
Read prior to installation of the device. 
Observed with regard to safety, warnings and infor- 
mation given. 

The tasks in .these instructions are described so that 
they can be understood by people trained in electrical 
engineering. Such personnel must have appropriate 
tools and testing instruments available. Such personnel 
must have been trained in safe working methods. 

The safety measures laid down in DIN norm VDE 
0100 must be guaranteed. 

The user must obtain any general and local operating 
permits and meet any requirements regarding: 

Safety of personnel. 
Product disposal. 
Environmental protection. 

NOTE! The safety measures must remain In force at all 
times. Should questions or uncertainties arise, please 
contact your local sales outlet. 

6 GENERAL INFORMATION 

1.3 Notes to the Instruction 
Manual 

WARNING! Warnings are marked with a warning 
triangle. 

Serial number 
The information given in these instructions only 
applies to the device with the serial number given on 
the label on the front page. A plate with the serial 
number is fixed to the device. 

Important 
For all enquiries and spare parts orders, please quote 
the correct name of the device and serial number to 
ensure that your inquiry or order is dealt with correctly 
and swiftly. 

NOTE! These Instructions only apply to the soft starters 
having the serial number given on the front page, and not 
for all models. 

1.4 How to use the Instruction 
Manual 

This instruction manual tells you how to install and 
operate the MSF soft starter. Read the whole Instruc- 
tion Manual before installing and putting the unit into 
operation. For simple start-up, read chapter 2. page 8 

to chapter 3. page 10. 
Once you are familiar with the soft starter, you can 

operate it from the keyboard by referring to the chap- 
ter 13. page 79. This chapter describes all the functions 
and possible setting. 

1.5 Standards 
The device is manufactured in accordance with these 
regulations. 

IEC 947-4-2 
EN 60204-1 Electrical equipment of machines, part 
1, General requirements and VDE 0113. 
EN 50081-2, EMC Emission 
EN 50081-1, EMC Emission with bypass 
EN 50082-2, EMC Immunity 
GOST 
UL508 

1.6 Tests in accordance with norm 
EN60204 

Before leaving the factory, the device was subjected to 
the following tests: 

Through connection of earthing system; 
a) visual inspection. 
b) check that earthing wire is firmly connected. 
Insulation 
Voltage 
Function 
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1.7 Inspection at delivery 

Fig. 1 Scope of delivery. 

1.7.1 Transport and packing 
The device is packed in a carton or plywood box for 
delivery. The outer packaging can be returned. The 
devices are carefully checked and packed before dis- 
patch, but transport damage cannot be ruled out. 

Check on receipt: 
Check that the goods are complete as listed on the 
delivery note, see type no. etc. on the rating plate. 

Is the packaging damaged? 
Check the goods for damage (visual check). 

If you have cause for complaint 
If the goods have been damaged in transport: 

Contact the transport company or the supplier 
immediately. 
Keep the packaging (for inspection by the transport 
company or for returning the device). 

Packaging for returning the device 
Pack the device so that it is shock-resistant. 

Intermediate storage 
After delivery or after it has been dismounted, the 
device can be stored before further use in a dry room. 

1.8 Unpacking of MSF-310 and 
larger types 

The soft starter is attached to the plywood box/loading 
stool by screws, and the soft starter must be unpacked 
as follows: 

1. Open only the securing plates at the bottom of the 
box (bend downwards). Then lift up the box from 
the loading stool, both top and sides in one piece. 

2. Loosen the three (3 pcs) screws on the front cover 
of the soft starter, down by the lower logo. 

3. Push up the front cover about 20 mm so that the 
front cover can be removed. 

4. Remove the two (2 pcs) mounting screws at the 
bottom of the soft starter. 

5. Lift up the soft starter at the bottom about 10 mm 
and then push backwards about 20 mm so that the 
soft starter can be removed from the mounting 
hooks* at the top. The hooks are placed under the 
bottom plate and cannot be removed until the soft 
starter is pulled out. 

6. Loosen the screws (2 pcs) for the mounting hooks 
and remove the hooks. 

7. The hooks are used as an upper support for mount- 
ing the soft starter. 

Fig. 2 Unpacking of MSF-310 and larger models. 

GENERAL INFORMATION 7 
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2. DESCRIPTION 

2.1 General 
The MSF is installed directly between the mains and 
the supply cable to the motor. If a mains contactor is 

used it can be activated by the integrated K1 relay. 

03-F03 

MSF Em) 

The MSF is developed for soft starting, stopping and 
braking three-phase motors. 

There are 3 different kinds of soft starting control 
methods: 

Control method 1-Phase 
The single phase controlled soft starters provide 
only a reduction in starting torque no control of 
current or torque. These starters need a main and 
bypass contactor as well as external motor protec- 
tions. This is a open loop voltage controller. These 
starters are mainly in the power up to 7.5 kW. 
Control method 2-Phase 
The two phase starters can start a motor without a 

mains contactor, but in that case voltage still is 

present at the motor when it's stopped. These start- 
ers are mainly in the power up to 22 kW. 
Control method 3-Phase 
In the three phase Soft Starters there are different 
technologies: 

Voltage control 
Current control 
Torque control 

Voltage control 
This method is the most used control method. The 
starter gives a smooth start but doesn't get any feedback 
on current or torque. The typical settings to optimize a 
voltage ramp are: Initial voltage, ramp time, dual ramp 
time. 

Current (A) 

FLC - 

03-F116 

Time 

Fig. 3 Voltage control 

8 DESCRIPTION 

Current control 
The voltage ramp can be used with a current limit 
which stops the voltage ramp when the set maximum 
current level is reached. The maximum current level is 

the main setting and must be set by the user depending 
the maximum current allowed for the application. 

Current (A) 

Current 
Limit 

FLC 

Time 

03-F111 

Fig. 4 Current control 

Torque control 
Is the most sufficient way of starting motors. Unlike 
voltage and current based systems the soft starter moni- 
tors the torque need and allows to start with the lowest 
possible current. Using a closed loop torque controller 
also linear ramps are possible. The voltage ramp can not 
hold back the motor starting torque this results in a 

current peak and unlinear ramps. In the current ramp 
there will be no peak current, but a higher current for 
a longer period of time during the start compared to 
torque control. Current starting doesn't give linear 
ramps. The linear ramps are very important in many 
applications. For an example, to stop a pump with an 
unlinear ramp will give water hammer. Soft starters 
which doesn't monitor the torque, will start and stop to 
fast if the load is lighter than the setting of current or 
ramp time. 

Fig. 5 Torque control 
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2.2 MSF control methods 
MSF Soft Starters control all three phases supplied to 
the motor. It manages all the 3 possible starting meth- 
ods where the closed loop Torque control is the most 
efficient way of starting and stopping motors. 

2.2.1 General features 
As mentioned above soft starters offer you several fea- 
tures and the following functions are available: 

Torque controlled start and stop 
Current limit control at start 
Application "Pump" 
External analogue input control 
Torque booster at start 
Full voltage start (D.O.L) 
Dual voltage ramp at start and stop 
Bypass 
Dynamic DC-brake or Softbrake 
Slow speed at start and stop 
Jogging forward and reverse 
Four parameter sets 
Analogue output indicating current, power 
or voltage 
Viewing of current, voltage, power, torque, power 
consumption, elapsed time etc. 
Integrated safety system acc. to § 1.1, page 6, with 
an alarm list. 

DESCRIPTION 9 
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3 HOW TO GET STARTED 

L1 

L2 

L3 

PE 

Q1 

Ll L2 L3 PE 01 02 PE H1 22 
31_1."32'11 33 

11 12 T3 PE 11 12 13 14 15 16 17 18 

of 
start/stop 

53 3 2 69 70 

19 75 76 77 

03-F17 

Fig. 6 Standard wiring. 

This chapter describes briefly the set-up for basic soft 
start and soft stop by using the default "Voltage Ramp" 
function. 

WARNING! Mounting, wiring and setting the device 
Into operation must be carried out by properly trained 
personnel. Before set-up, make sure that the 
Installation Is according to chapter 6. page 24 and the 
Checklist below. 

3.1 Checklist 
Mount the soft starter in accordance with chapter 6. 
page 24. 
Consider the power loss at rated current when 
dimensioning a cabinet, max. ambient temperature 
is 40°C (see chapter 12. page 74). 
Connect the motor circuit according to Fig. 6. 
Connect the protective earth. 
Connect the control voltage to terminals 01 and 02 
(100 - 240 VAC or 380-500 VAC). 
Connect relay K1 (PCB terminals 21 and 22) to the 
contactor - the soft starter then controls the contac- 
tor. 
Connect PCB terminals 12 and 13 to, e.g., a 2-way 
switch (closing non-return) or a PLC, etc., to 
obtain control of soft start/soft stop.1) 
Check that the motor and supply voltage corre- 
sponds to values on the soft starter's rating plate. 
Ensure the installation complies with the appropri- 
ate local regulations. 

1) The menu 006 must be put to 01 for start/stop command from 
keyboard. 

10 HOW TO GET STARTED 

3.2 Main functions/Applications 

WARNING! Make sure that all safety measures have 
been taken before switching on the supply. 

Switch on the control voltage (normally 1 x 230 V), all 
segments in the display and the two LED's will be illu- 
minated for a few seconds. Then the display will show 
menu 001. An illuminated display indicates there is 

supply voltage on the PCB. Check that you have mains 
voltage on the mains contactor or on the thyristors. 
The settings are carried out according to following: 

The first step in the settings is to set menu 007 and 
008 to "ON" to reach the main functions 020-025 and 
motor data 041-046. 

NOTE! The main function Is chosen according to the 
application. The tables In the applications and functions 
selection (table 1, page 15), gives the information to 
choose the proper main function. 

3.3 Motor Data 
Set the data, according to the motor type plate to 
obtain optimal settings for starting, stopping and motor 
protection. 

NOTE! The default settings are for a standard 4-pole motor 
acc. to the nominal power of the soft -starter. The soft 
starter will run even if no specific motor data is selected, 
but the performance will not be optimal. 
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0 4 1 
0 
0 

4 0 0 
Nominal motor voltage 

Default: 400 V 

Range: 200-700 V 

0 4 2 
0 
0 

4 5 
Nominal motor current 

Default: Nominal current soft starter 

Range: 25 %- 150% of Inft in Amp 

0 4 3 0 

2 2 
Nominal motor power 

Default: Nominal power soft starter 
Range: 25% -300% of Pnft in kW 

4 4 
0 
0 

4 5 0 
Nominal motor speed 

Default: Nominal speed soft starter 
Range: 500-3600 rpm 

4 5 
0 
0 

8 
Nominal motor cos phi 

Default: 0.86 

Range: 0.50-1.00 

0 4 6 0 
0 

5 0 
Nominal frequency 

Default: 50 Hz 

Range: 50/60 Hz 

NOTE) Now go back to menu 007 and set it to "oFF" and 
then to menu 001. 

3.4 Setting of the start and stop 
ramps 

The menu's 002 and 003 can now be set to adjust the 
start ramp up time and the stop ramp down time. 

0 0 2 0 
0 

0 
Start time ramp 1 

Default: 10 sec 

Range: 1-60 sec 

Estimate the starting-time for the motor/machine. Set 
"ramp up time" at start (1-60 sec). 
Key "ENTER " to confirm new value. 
Key "NEXT ", "PREV 4- " to change menu. 

0 0 4 0 
0 

0 F F 

Stop time ramp 1 

Default: oFF 

Range: oFF, 2-120 sec 

Set "ramp down time" at stop (2-120 s). 

"oFF" if only soft start requires. 

HOW TO GET STARTED 11 

SP305 Jesmond Road SPS Electrical Switchboard HALLCO OM Manual

Q-Pulse Id TMS1093 Active 10/12/2014 Page 87 of 334



3.5 Setting the start command 
As default the start command is set for remote opera- 
tion via terminal 11, 12 and 13. For easy commission- 
ing it is possible to set the start command on the start 
key on the keyboards. This is set with menu 006. 

0 6 0 
0 

Selection of control mode 

Default: 2 

Range: 1,2,3 

Menu 006 must be set to 1 to be able to operate from 
keyboard. 

NOTE! Factory default setting is remote control (2). 

To start and stop from the keyboard, the "START/ 
STOP" key is used. 

To reset from the keyboard, the "ENTER +-I / 
RESET" key is used. A reset can be given both when 
the motor is running and when the motor is stopped. 
A reset by the keyboard will not start or stop the 
motor. 

1111 
3.6 Viewing the motor current 
Set the display to menu 005. Now the Motor current 
can be viewed on the display. 

0 0 5 0 
0 

0. 0 
RMS current read-out 

Default: 

Range: 0.0-9999 Amp. 

NOTE! The menu 005 can be selected at any time when the 
motor is running. 

12 HOW TO GET STARTED 

3.7 Starting 

WARNING! Make sure that all safety measures have 
been taken before starting the motor in order to avoid 
personal Injury. 

Start the motor by pressing the "START/STOP" key 
on the keyboard or through the remote control, PCB 
terminal 11, 12 and 13. When the start command is 

given, the mains contactor will be activated by relay K1 
(PCB terminal 21 and 22), and the motor then starts 
softly. 

Current (A) 

FLC - 

03-F116 

Time 

Fig. 7 Example of start ramp with main function voltage ramp. 
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4. APPLICATIONS AND FUNCTIONS SELECTION 

This chapter is a guide to select the correct soft starter 
rating and the selection of the Main function and addi- 
tional functions for each different application. 

To make the right choice the following tools are 
used: 

The norm AC53a. 
This norm helps selecting the soft starter rating with 
regard to duty cycle, starts per hour and maximum 
starting current. 
The Application Rating List. 
With this list the soft starter rating can be selected 
depending on the kind of application used. The list 
use 2 levels of the AC53a norm. See table 1, page 
15. 
The Application Function List. 
This table gives an complete overview of most 
common applications and duties. For each applica- 
tions the menu's that can be used are given. See 
table 2, page 17. 

Function and Combination matrix. 
With these tables it is easy to see which combina- 
tions of Main and additional functions are possible, 
see table 3, page 19 and table 4, page 19. 

4.1 Soft starter rating according to 
AC53a 

The IEC947-4-2 standard for electronic starters defines 
AC53a as a norm for dimensioning of a soft starter. 

The MSF soft starter is designed for continuous 
running. In the Applications table (table 1, page 15) 
two levels of AC53a are given. This is also given in the 
technical data tables (see chapter 12. page 74). 

210A : AC-53a 5.0 - 30 : 50 - 10 

Starts per hour 

On-load factor (on-load 
duty cycle as percent- 
age of operation cycle) 

Start time (seconds) 

Start current (multiple 
of FLC) 

Rated FLC (Full Load 
Current) of starter 
under prescribed condi- 
tions 

Fig. 8 Rating example AC53a. 

The above example indicates a current rating of 210 
Amps with a start current ratio of 5.0 x FLC (1050A) 
for 30 seconds with a 50% duty cycle and 10 starts per 
hour. 

NOTE! If more than 10 starts/hour or other duty cycles are 
needed, please contact your supplier. 

Starts per hour 

Start 
Duration 
- - - - 

Run Time 

Time 

TIME 

Duty Cycle = (Start Duration + Run Time) 

(Start Duration + Run Time + Off Time) 
(03F60) 

Fig. 9 Duty cycle, non bypass. 

4.2 Soft starter rating according to 
AC53b 

This norm is made for Bypass operation. Because the 
MSF soft starter is designed for continuous operation 
this norm is not used in the selection tables in this 
chapter. 

210A : AC-53b 5 0 - 30 : 1440 

(o..3.F59) 

Off time (seconds 
between starts) 

Start time (seconds) 

Start current (multiple of 
FCL) 
Rated FLC (Full Load Cur- 
rent) of starter under 
prescribed conditions 

Fig. 10 Rating example AC53b. 

I-- 
11-1 

Cr 
CC 

C.) 

Start 
Duration 

C' 
2 

()--, 

."' 
cn 

Off 
Time 

- - 
TIME (03-F61) 

Fig. 11 Duty cycle, bypassed 

The above example indicates a current rating of 210 
Amps with a start current ratio of 5.0 x FLC (1050A) 
for 30 seconds with a 24-minute period between starts. 
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4.3 MSF Soft starter ratings 
According to the norms AC53a and AC53b a soft 
starter can have many current ratings. 

NOTE! Because the MSF soft starter is designed for 
continuous operation the norm AC53b is not used in the 
application rating list. 

With help of the Application Rating List with typical 
starting currents and categories in the AC53a level (see 
table 1, page 15 and table 2, page 17) it is easy to select 
the proper soft starter rating with the application. 

The Application Rating List uses two levels for the 
AC53a norm: 

AC53a 5.0-30:50-10 (heavy duty) 
This level will be able to start all applications and 
follows directly the type number of the soft starter. 
Example: MSF 370 is 370 Amps FLC and then 5 

time this current in starting. 
AC 53a 3.0-30:50-10 (normal/light duty) 
This level is for a bit lighter applications and here 
the MSF can manage a higher FLC. 
Example: MSF 370 in this norm manage 450 Amps 
FLC and the 3 times this current in starting 

NOTE! To compare Soft Starters It's Important to ensure 
that not only FLC (Full Load Current) Is compared but also 
that the operating parameters are Identical. 

4.4 The Application Ratings List 
Table 1 gives the Application Ratings List. With this 
list the rating for the soft starter and Main Function 
menu can be selected. 

Description and use of the table: 
Applications. 
This column gives the various applications. If the 
machine or application is not in this list, try to iden- 
tify a similar machine or application. If in doubt 
pleas contact your supplier. 
AC53a ratings. 
The rating according to AC53a norm is here classi- 
fied in 2 ratings. The first for normal/light duty 
(3.0-30:50-40) and the second for heavy duty 
(5.0-30:50-10) 
Typical Starting current. 
Gives the typical starting current for each applica- 
tion 
Main Function menu. 
The Main Function menu is advised here. 
"25;=1", means: program selection 1 in menu 25. 
Stop function. 
Gives a possible Stop function if applicable. 
"36;=1 / 38-40", means: program selection 1 in 
menu 36, also menus 38 to 40 can be selected. 

14 APPLICATIONS AND FUNCTIONS SELECTION 

EXAMPLE: 
Roller Mill: 

This is an application for heavy duty, 
Typical starting current of 350%. 
Main function Torque ramp start (menu 25) will 
give the best results. 
Stop function Dynamic Brake (menu 36, selection 
1) can be used. 
As well as the Slow Speed at start and stop (menu 
38-40) can be used for better start and stop per- 
formance. 
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Table I Applications Rating List 

Applications AC53a 
3.0-30:50-10 
(normal/light) 

AC 53a 
5.0-30:50-10 

(heavy) 

Typical 
starting 

current % 

Main function 
Menu nr. 

Stop function 
Menu nr. 

General & Water 

Centrifugal Pump 

Submersible Pump 

Conveyor 

Compressor: Screw 

Compressor, Reciprocating 

Fan 

Mixer 

Agitator 

x 300 22 22 

x 300 22 22 

x 300-400 25;=1 36;=1 / 38-40 

x 300 25 - 

x 400 25;=1 

x 300 25;=2 

x 400-450 25;=1 - 

x 400 25;=1 - 

Metals & Mining 

Belt Conveyor 

Dust Collector 

Grinder 

Hammer Mill 

Rock Crusher 

Roller Conveyor 

Roller Mill 

Tumbler 

Wire Draw Machine 

x 400 25;=1 36;=1 / 38-40 

x 350 - 

x 300 25;=1 36;=1 

x 450 25;=1 36;=2 

x 400 25;=1 

x x 350 25;=1 36;=1 / 38-40 

x 450 25;=1 36;=1 or 2 

x 400 25;=1 - 

x 450 25;=1 36;=1 or 2 

Food Processing 

Bottle Washer 

Centrifuge 

Dryer 

Mill 

Palletiser 

Separator 

Slicer 

x 300 25 ; =2 

x 400 25;=1 36;=1 or 2 

x 400 25;=2 

x 450 25;=1 36;=1 or 2 

x 450 25;=1 

x 450 25;=1 36;=1 or 2 

x 300 25;=1 

Pulp and Paper 

Re-Pulper 

Shredder 

Trolley 

x 450 25;=1 

x 450 25;=1 

x 450 25;=1 

Petrochemical 

Ball Mill 

Centrifuge 

Extruder 

Screw Conveyor 

x 450 25;=1 

x 400 25;=1 36;=1 or 2 

x 500 25;=1 

x 400 25;=1 

Transport & Machine Tool 

Ball Mill 

Grinder 

Material Conveyor 

Palletiser 

Press 

Roller Mill 

Rotary Table 

Trolley 

Escalator 

x 450 25;=1 

x 350 25;=1 36;=1 

x 400 25;=1 36;=1 / 38-40 

x 450 25;=1 

x 350 25;=1 

x 450 25;=1 

x 400 25;=1 36;=1 / 38-40 

x 450 25;=1 

x 300-400 25;=1 

Lumber & Wood Products 

Bandsaw 

Chipper 

Circular Saw 

Debarker 

Planer 

Sander 

x 450 25;=1 36;=1 or 2 

x 450 25 ; =1 36;=1 or 2 

x 350 25;=1 36;=1 or 2 

x 350 25;=1 36;=1 or 2 

x 350 25;=1 36;=1 or 2 

x 400 25;=1 36;=1 or 2 
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4.5 The Application Functions List 
This list gives an overview of many different applica- 
tions/duties and a possible solution with one of the 
many MSF functions. 

Description and use of the table: 
Application /Duty. 
This column gives the various applications and level 
of duty. If the machine or application is not in this 
list, try to identify a similar machine or application. 
If in doubt pleas contact your supplier. 
Problem. 
This column describes possible problems that are 

familiar for this kind of application. 
Solution MSF. 
Gives the possible solution for the problem using 
one the MSF function. 
Menus. 
Gives the menu numbers and selection for the MSF 
function. 
"25;=1", means: program selection 1 in menu 25. 
"36;=1 / 34,35", means: program selection 1 in 
menu 36, menus 34 and 35 are related to this func- 
tion. 

16 APPLICATIONS AND FUNCTIONS SELECTION 
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Table 2 Application Function List 

Application/ 
Duty Problem Solution MSF Menus 

PUMP 
Normal 

Too fast start and stops MSF Pump application with following start/stop features: 22 

Non linear ramps Linear ramps without tacho. 

Water hammer Torque ramps for quadratic load . 

High current and peaks during starts. 
Pump is going in wrong direction Phase reversal alarm 88 
Dry running Shaft power underload 96-99 

High load due to dirt in pump Shaft power overload 92-95 

COMPRESSOR 
Normal 

Mechanical shock for compressor, motor and 
transmissions Linear Torque ramp or current limit start. 25;=1. or 

20,21 

Small fuses and low current available. 

Screw compressor going in wrong direction Phase sequence alarm 88 

Damaged compressor if liquid ammonia enters 
the compressor screw. Shaft power overload 92-95 

Energy consumption due to compressor is run- 
ning unloaded Shaft power underload 96-99 

CONVEYOR 
Normal/Heavy 

Mechanical shocks for transmissions and trans- 
ported goods. Linear Torque ramp 25;=1 

Filling or unloading conveyors Slow speed and accurate position control. 37-40,57,58 

Conveyor jammed Shaft power overload 92-95 

Conveyor belt or chain is off but the motor is 
still running Shaft power underload 96-99 

Starting after screw conveyor have stopped due 
to overload. Jogging in reverse direction and then starting in forward. 

Conveyor blocked when starting Locked rotor function 75 

FAN 
Normal High starting current in end of ramps Torque ramp for quadratic need 25;=2 

Slivering belts. 

Fan is going in wrong direction when starting. Catches the motor and going easy to zero speed and then 
i starting in right direction. 

Belt or coupling broken Shaft power underload 96-99 

Blocked filter or closed damper. 

PLANER 
Heavy 

High inertia load with high demands on torque 
and current control. 

Linear Torque ramp gives linear acceleration and lowest 
possible starting current. 25;=1 

Need to stop quick both by emergency and pro- 
duction efficiency reasons. 

Dynamic DC brake without Contactor for medium loads 
and controlled sensor less soft brake with reversing con- 
tactor for heavy loads. 

36 ;= 1'34'35 
36;=2,34,35 

High speed lines Conveyor speed set from planer shaft power analog out- 
ut. 54-56 

Worn out tool Shaft power overload 92-95 

Broken coupling Shaft power underload 96-99 

ROCK 
CRUSHER 
Heavy 

High enertia Linear Torque ramp gives linear acceleration and lowest 
possible starting current. 25;=1 

Heavy load when starting with material Torque boost 30,31 
Low power if a diesel powered generator is used. 

Wrong material in crusher Shaft power overload 92-95 

Vibrations during stop Dynamic DC brake without Contactor 36;=1,34,35 

HANDSAW 
Heavy 

High inertia load with high demands on torque 
and current control. 

Linear Torque ramp gives linear acceleration and lowest 
possible starting current. 

Need to stop quick both by emergency and pro- 
duction efficiency reasons. 

Dynamic DC brake without Contactor for medium loads 
and controlled sensor less soft brake with reversing con- 
tactor for heavy loads. 

36;=1,34,35 
36;=2,34,35 

High speed lines Conveyor speed set from band saw shaft power analog 
output. 54-56 

Worn out saw blade Shaft power overload 

Broken coupling, saw blade or belt Shaft power underload 

CENTRIFUGE 
Heavy 

High inertia load Linear Torque ramp gives linear acceleration and lowest 
possible starting current. 25;=1 

To high load or unbalanced centrifuge Shaft power overload 

Controlled stop 
Dynamic DC brake without Contactor for medium loads 
and controlled sensor less soft brake with reversing con- 
tactor for heavy loads. 

36;=1,34,35 
36;=2,34,35 

Need to open centrifuge in a certain position. Braking down to slow speed and then positioning control. 37-40,57,58 
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Table 2 Application Function List 

Application/ 
Duty Problem Solution MSF Menus 

MIXER 
Heavy Different materials Linear Torque ramp gives linear acceleration and lowest 

possible starting current. 25; =1 

Need to control material viscosity Shaft power analog output 54-56 

Broken or damaged blades Shaft power overload 92-95 

Shaft power underload 96-99 

HAMMER MILL 
Heavy Heavy load with high breakaway torque Linear Torque ramp gives linear acceleration and lowest 

possible starting current. 

Torque boost in beginning of ramp. 30,31 

Jamming Shaft power overload 92-95 

Fast stop Controlled sensor less soft brake with reversing contactor 
for heavy loads. 

Motor blocked Locked rotor function 75 

EXAMPLE: 
Hammer Mill: 

This is an application for heavy duty, 
Main function Torque ramp start (menu 25) will 
give the best results. 
Torque boost to overcome high breakaway torque 
(menu 30 and 31) 
Overload alarm function for jamming protection 
(menu 92 and 95) 
Stop function Soft Brake (menu 36, selection 2) can 
be used. Menu 34 and 35 to set the brake time and 
strength. 

1.8 APPLICATIONS AND FUNCTIONS SELECTION 
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4.6 Function and combination 
matrix 

Table 3 gives an overview of all possible functions and 
combination of functions. 

1. Select function in the horizontal "Main Function" 
column. Only one function can be selected in this 
column, at a time. 

2. In the vertical column "Additional Functions" you 
will find all possible function that can be used 
together with your selected main function. 

Table 3 Combination matrix 

I? 
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0 
r. 
13 
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o 
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- 
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(0 
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,6 
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4... 0 
a) 

Voltage ramp start/stop (default) X X X X X X X X X X X 

Torque control start/stop (menu 025) X X X X X X X X X 

Voltage ramp with current limit (menu 020) X X X X X X X X X X X 

Current limit start (menu 021) X X X X X X X X X X X 

Pump control (menu 022) X X X 

Analog input (menu 023) X X 

Direct on line start (menu 024) X X X 

By using one parameter set, the following start/stop NOTE! Voltage and torque ramp for starting only with 
table is given. softbrake. 

Table 4 Start/stop combination. 
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Voltage ramp start X X X X 

Torque control start X X X X 

Current limit start X X X X 

Voltage ramp with current limit X X X X 

Pump control X X 

Analog input X X 

Direct on line start X 

By using different parameter sets for start and stop, it is 

possible to combine all start and stop functions. 
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4.7 Special condition 

4.7.1 Small motor or low load 
The minimum load current for the soft starter is 10% 
of the rated current of the soft starter. Except for the 
MSE-017 there the min. current is 2 A. Example 
MSE-210, rated current = 210 A. Min. Current 21 A. 
Please note that this is "min. load current" and not 
min. rated motor current. 

4.7.2 Ambient temperature below 0°C 
For ambient temperatures below 0°C e.g. an electrical 
heater must be installed in the cabinet. The soft starter 
can also be mounted in some other place, due to that 
the distance between the motor and the soft starter is 

not critical. 

4.7.3 Phase compensation capacitor 
If a phase compensation capacitor is to be used, it must 
be connected at the inlet of the soft starter, not 
between the motor and the soft starter. 

4.7.4 Pole-changing contactor and two speed 
motor 

The switching device must be connected between the 
output of the soft starter and the motor. 

4.7.5 Shielded motor cable 
It is not necessary to use shielded wires together with 
soft starters. This is due to the very low radiated emis- 
sions. 

NOTE! The soft starter should be wired with shielded con- 
trol cable to fulfill EMC regulations acc. to § 1.5, page 6. 

4.7.6 Slip ring motors 
Slip ring motors can not be used together with the soft 
starter. Unless the motor is rewinded (as a squirrel cage 
motor). Or keep the resistors in, please contact your 
supplier. 

4.7.7 Pump control with soft starter and 
frequency inverter together 

It is possible e.g. in a pump station with two or more 
pumps to use one frequency inverter on one pump and 
soft starters on each of the other pumps. The flow of 
the pumps can then be controlled by one common 
control unit. 

4.7.8 Starting with counter clockwise rotating 
loads 

It is possible to start a motor clockwise, even if the load 
and motor is rotating counter clockwise e.g. fans. 
Depending on the speed and the load "in the wrong 
direction" the current can be very high. 

20 APPLICATIONS AND FUNCTIONS SELECTION 

4.7.9 Running motors In parallel 
When starting and running motors in parallel the total 
amount of the motor current must be equal or lower 
than the connected soft starter. Please note that it is not 
possible to make individual settings for each motor. 
The start ramp can only be set for an average starting 
ramp for all the connected motors. This applies that the 
start time may differ from motor to motor. This is also 
even if the motors are mechanically linked, depending 
on the load etc. 

4.7.10 How to calculate heat dissipation in 
cabinets 

See chapter 12. page 74 "Technical Data", "Power loss 
at rated motor load (IN)", "Power consumption control 
card" and "Power consumption fan". For further cal- 
culations please contact your local supplier of cabinets, 
e.g. Rittal. 

4.7.11 Insulation test on motor 
When testing the motor with high voltage e.g. insula- 
tion test the soft starter must be disconnected from the 
motor. This is due to the fact that the thyristors will be 
seriously damage by the high peak voltage. 

4.7.12 Operation above 1000 m 
All ratings are stated at 1000 m over sea level. 
If a MSF is placed for example at 3000 m it must be 
derated unless that the ambient temperature is lower 
than 40 C and compensate for this higher pressure. 

To get information about motors and drives at 
higher altitudes please contact your supplier to get 
technical information nr 151. 

4.7.13 Reversing 
Motor reversing is always possible. See Fig. 31 on page 
34 for the advised connection of the reverse contactors. 

At the moment that the mains voltage is switched 
on, the phase sequence is monitored by the control 
board. This information is used for the Phase Reverse 
Alarm (menu 88, see § 7.22, page 56). 

However if this alarm is not used (factory default), it 
is also possible to have the phase reversal contactors in 
the input of the soft starter. 
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5. OPERATION OF THE SOFT STARTER 

Fig. 12 MSF soft starter models. 

5.1 General description of user 
interface 

WARNING! Never operate the soft starter with 
removed front cover. 

To obtain the required operation, a number of parame- 
ters must be set in the soft starter. 

Setting/configuration is done either from the built- 
in keyboard or by a computer/control system through 
the serial interface or bus (option). Controlling the 
motor i.e. start/stop, selection of parameter set, is done 
either from the keyboard, through the remote control 
inputs or through the serial interface (option). 

Setting 

WARNING! Make sure that all safety measures have 
been taken before switching on the supply. 

Switch on the supply (normally 1 x 230 V), all seg- 
ments in the display will light up for a few seconds. 
Then the display will show menu 001. An illuminated 
display indicates there is supply voltage on the PCB. 

Check that you have voltage on the mains contactor 
or on the thyristors. To be able to use all extended 
functions and optimize of the performance, program 
the motor data. 

5.2 PPU unit 

03-F28 

B.B.B. 
MENU 

0 RUNNING 

0 START/STOP 

B. B. 8. B. 
VALUE 
01 
02 

Initial voltage et start (It) 
Steil ramp I (sec.) 

0a Step down pottage et atop (%) 
0 Stop ramp 1(sec.) 
05 Currant rembat 
0S Control mode 
0 7 Extended (Unctions 

//// 
,START' 
ESTOP / //// 

4- 
PREY 

-4 
NEXT 

RESET 

Fig. 13 PPU unit. 

The programming and presentation 
build-in operator panel with two light emitting diodes, 
three + four seven-segment LED-displays and a key- 
board. 

unit (PPU) is a 
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5.3 LED display 
The two light emitting diodes indicates start/stop and 
running motor/machine. When a start command is 

given either from the PPU, through the serial interface 
(option) or through the remote control inputs, the 
start/stop-LED will be illuminated. 

At a stop command the start/stop-LED will switch 
off. When the motor is running, the running-LED is 

flashing during ramp up and down and is illuminated 
continuously at full motor voltage. 

U 

Vol age 

Running-LED, 
flashing 
Start/stop- 
LED, on 

Running- 
LED, on 

Running-LED, 
flashing 
Start/stop- 
LED, off 

Time 

Running- 
LED, off 

Fig. 14 LED indication at different operation situation. 

5.4 The Menu Structure 
The menus are organised in a simple one level structure 
with the possibility to limit the number of menus that 
are reachable by setting the value in menu 007 to 
"oFF" (factory setting). With this setting only the basic 
menus 001, 002, 003, 004, 005, 006 and 007 can be 
reached. 

This to simplify the setting when only voltage start/ 
stop ramps are used. 

If menu 007 is in "on" and menu 008 "oFF" it is 

possible to reach all viewing menus and alarm lists as 

well. 

901-915 
Key lock status 221 

RMS currents and voltages' 211-216 in each phase 

Viewed soft starter data 

Reset to factory settings 

Serial communication 

201-208 

199 
I 

111-114 

Automatic return menu I 105 

*JOG" enable 1103-104 

101-102 Run at F1 &F4 alarm 

Alarm List 

1001 1Initial voltage 
0021 Start ramp time 

I 003 'Step down voltage at stop 

004 Stop ramp time 
RMS current 

Control mode 

Menu expander 

Menu expander 

Machine protection( 089-099 I 

Main supply protection I 081-088 I 

N 
Motor protection 071-075 

I 011-014 

1 016 -018 

I 020-025 

1 030 -040 

041-046 

051-052 

Dual ramp start/stop 

Initial and end torque at start 

Main functions 

Additional functions 

Nominal motor parameters 

Relay K1 &K2 functions 

) 054 -056 I Analogue output 

057-058 Digital input 

061 I Parameter set 

03-F30 

Fig. 15 Menu structure. 
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5.5 The keys 
The function of the keyboard are based on a few simple 
rules. At power up menu 001 is shown automatically. 
Use the "NEXT and "PREV 4- "keys to move 
between menus. To scroll through menu numbers, 
press and hold either the "NEXT " or the "PREV 
4- " key. The "+" and "-" keys are used to increase 

respectively decrease the value of setting. The value is 

flashing during setting. The "ENTER " key con- 
firms the setting just made, and the value will go from 
flashing to stable. The "START/STOP" key is only 
used to start and stop the motor/machine. 
The IC) and keys are only used for JOG from the 
keyboard. Please note one has to select enable in menu 
103 or 104, see § 7.25, page 61. 

Table 5 The keys 

Start/stop motor operation. START 

STOP 

Display previous menu. 4-- 
PREV 

Display next menu. 
....0. 

NEXT 

Decrease value of setting. 

Increase value of setting. 

Confirm setting just made. 
Alarm reset. 

ENTER 
, 

4mill 
RESET ...-.....-..L. 

JOG Reverse 

JOG Forward 

Table 6 Control modes 

5.6 Keyboard lock 
The keyboard can be locked to prohibit operation and 
parameter setting by an unauthorised. Lock keyboard 
by pressing both keys "NEXT " and "ENTER 

" for at least 2 sec. The message '- Loc' will display 
when locked. To unlock keyboard press the same 2 

keys "NEXT " and "ENTER " for at least 2 

sec. The message 'unlo' will display when unlocked. 
In locked mode it is possible to view all parameters 

and read-out, but it is forbidden to set parameters and 
to operate the soft starter from the keyboard. 

The message '-Loc' will display if trying to set a 

parameter or operate the soft starter in locked mode. 
The key lock status can be read out in menu 221. 

221 °0 

no 
Locked keyboard Info 

Default: no 

Range: no, YES 

no Keyboard is not locked 

YES Keyboard is locked 

5.7 Overview of soft starter opera- 
tion and parameter set-up. 

Table with the possibilities to operate and set para- 
meters in soft starter. 

Control mode is selected in menu 006 and Parame- 
ter set is selected in menu 061. For the keyboard lock 
function, see § 7.30, page 65. 

Operation/ 
Set-up 

Control mode 

Start/Stop JOG fwd/rev Alarm reset 

Setting of parameters 

Parameter set with 
external selection 

Menu 061=0 

Parameter set with 
Internal selection 

Menu 061=1-4 

Keyboard 
Menu 006=1 

Unlocked 
keyboard Keyboard Keyboard Keyboard Keyboard 

Locked 
keyboard 

Remote 
Menu 006=2 

Unlocked 
keyboard Remote Remote Remote and 

keyboard 
Remote Keyboard 

Locked 
keyboard 

Remote Remote Remote Remote 

Serial comm. 
Menu 006=3 

Unlocked 
keyboard 

Serial comm Serial comm . Serial comm 
and keyboard Serial comm 

Locked 
keyboard 

Serial comm Serial comm Serial comm Serial comm 
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6. INSTALLATION AND CONNECTION 

Mounting, wiring and setting the device into operation 
must be carried out by trained personnel (electricians 
specialised in heavy current technology): 

In accordance with the local safety regulations of 
the electricity supply company. 
In accordance with DIN VDE 0100 for setting up 
heavy current plants. 

Care must be taken to ensure that personnel do not 
come into contact with live circuit components. 

WARNING! Never operate the soft starter with 
removed front cover. 

6.1 Installation of the soft starter 
in a cabinet 

When installing the soft starter: 
- Ensure that the cabinet will be sufficiently 

ventilated, after the installation. 
- Keep the minimum free space, see the tables 

on page 25. 
- Ensure that air can flow freely from the 

bottom to the top. 

NOTE! When installing the soft starter, make sure It does not 
come into contact with live components. The heat generated 
must be dispersed via the cooling fins to prevent damage to the 
thyristors (free circulation of air). 

MSF-017 to MSF-835 soft starters are all delivered as 

enclosed versions with front opening. The units have 
bottom entry for cables etc. see Fig. 25 on page 29 and 
Fig. 27 on page 31. MSF-1000 and MSF-1400 are 
delivered as open chassis. 

NOTE! The soft starter should be wired with shielded con- 
trol cable to fulfill EMC regulations acc. to § 1.5, page 6. 

NOTE! For UL-approval use 75°C Copper wire only. 

MSF-017 to MSF-250 

WI. 

H H/ 

.-. 

r I 
J 

03-F07 W D 03-F98 

Fig. 16 MSF-017 to MSF-250 dimensions. 
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Fig. 17 Hole pattern for MSF-017 to MSF-250 (backside view). 

O 

Fig. 18 Hole pattern for MSF-170 to MSF-250 with upper 
mounting bracket instead of DIN-rail. 
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MSF-017 to MSF-250 

Table 7 MSF-017 to MSF-250. 

MSF 
model 

Class Connection 
Conv./ 

Fan 
Dimension 

HxWxD (mm) 
Hole dist. 
w1 (mm) 

Hole dist. 
h1 (mm) 

Diam./ 
screw 

Weight 
(kg) 

-017, -030 IP 20 Busbars Convection 320x126x260 78.5 265 5.5/M5 6.7 
-045, -060, 
-075, -085 IP 20 Busbars Fan 320x126x260 78.5 265 5.5/M5 6.9 

-110, -145 IP 20 Busbars Fan 400x176x260 128.5 345 5.5/M5 12.0 

-170, -210, -250 IP 20 Busbars Fan 500x260x260 208.5 445 5.5/M5 20 

Table 8 MSF-017 to MSF-250 

MSF 
model 

Minimum 

above 1) 

free space 

below 

(mm): 

at side 

Dimension Connection 
busbars Cu 

Tightening torque for bolt (Nm) 

Cable PE-cable Supply and PE 

-017, -030, -045 100 100 0 15x4 (M6), PE (M6) 8 8 0.6 

-060, -075, -085 100 100 0 15x4 (M8), PE (M6) 12 8 0.6 

-110,-145 100 100 0 20x4 (M10), PE (M8) 20 12 0.6 

-170, -210, -250 100 100 0 30x4 (M10), PE (M8) 20 12 0.6 

1) Above: wall-soft starter or soft starter-soft starter 

MSF-310 to MSF-1400 

Table 9 MSF-310 to MSF-1400 see Fig. 20 on page 26. 

MSF 
model 

Class Connection Cony./ 
Fan 

Dimension 
HxWxD (mm) 

Hole dist. 
w1 (mm) 

Hole dist. 
h1 (mm) 

Diam./ 
screw 

Weight 
(kg) 

-310 IP 20 Busbars Fan 532x547x278 460 450 8.5/M8 42 
-370, -450 IP 20 Busbars Fan 532x547x278 460 450 8.5/M8 46 

-570 IP 20 Busbars Fan 687x640x302 550 600 8.5/M8 64 
-710 IP 20 Busbars Fan 687x640x302 550 600 8.5/M8 78 

-835 IP 20 Busbars Fan 687x640x302 550 600 8.5/M8 80 

-1000, -1400 IPOO Busbar Fan 900x875x336 Fig 23 8.5/M8 175 

Table 10 MSF-310 to MSF-1400. 

MSF 
model 

Minimum free space (mm): Dimension 
Connection, 
busbars Al 

Tightening torque for bolt (Nm) 

above 1) below at side Cable PE-cable Supply and PE 

-310, -370, -450 
-570, -710, -835 
-1000, -1400 

100 
100 
100 

100 
100 
100 

0 

0 

100 

40x8 (M12) 
40x10 (M12) 
75x10 (M12) 

50 
50 
50 

12 
12 

12 

0.6 
0.6 
0.6 

1) Above: Wall-soft starter or soft starter-soft starter 
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Fig. 19 MSF -310 to MSF -835. 

Fig. 20 Hole pattern for screw attachment, MSF-310 to 
MSF-835. Hole distance (mm). 
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MSF e 

-310 to -450 44 39 
-570 to -835 45.5 39 

Observe that the two supplied mounting hooks (see 
§ 1.8, page 7 and Fig. 2 on page 7 must be used for 
mounting the soft starter as upper support (only MSF- 
310 to MSF-835). 

0 0 

3 

W3 W2 

hi 

0 

Fig. 21 Busbar distances MSF -310 to MSF -835. 

Table 11 Busbar distances 

MSF model 
Dist. hl 
(mm) 

Dist. WI 
(mm) 

Dist. w2 
(mm) 

Dist. w3 
(mm) 

-310 to -450 

-570 to -835 

-1000 -1400 

104 

129 

33 

35 

55 

206 

239.5 

322.5 

379 

444 

590.5 
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Iv 

0 

0 

( 

875 

I1 

03-F12 

Fig. 22 MSF -1000 to -1400 

Fig. 23 Hole pattern busbar MSF -1000 to -1400. 
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6.2 Connections 

nrinnrwiri 
1,1r.7x.n-x--)[-s-,L-.. FTIFTIREZIMENEI 
'=1A M"rN &9r11,4141 

Fig. 24 Connection of MSF-017 to MSF -085. 

Connection of MSF-017 to MSF-085 

Device connections 
1. Protective earth, 1 (PE), Mains supply, Motor 

(on the right and left inside of the cabinet) 
2. Protective earth, (PE), Control voltage 
3. Control voltage connection 01, 02 

4. Mains supply Ll, L2, 1.3 

5. Motor power supply T1, T2, T3 
6. Current transformers (possible to mount outside 

for bypass see § 7.12, page 43) 
7. Mounting of EMC gland for control cables 
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Fig. 25 Connection of MSF-110 to MSF-145. 

Connection of MSF-110 to MSF-145 

Device connections 
1. Protective earth, I (PE), Mains supply, Motor 

(on the left inside of the cabinet) 
2. Protective earth -I (PE), Control voltage 
3. Control voltage connection 01, 02 
4. Mains supply Ll, L2, L3 
5. Motor power supply T1, T2, T3 
6. Current transformers (possible to mount outside 

for bypass see § 7.12, page 43) 
7. Mounting of EMC gland for control cables 
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rinnrimrprinnrinn 

03-F104 

Fig. 26 Connection of MSF-170 to MSF-250 

Connection of MSF-170 to MSF-250 

Device connections 
1. Protective earth, k (PE), Mains supply, Motor 

(on the left inside of the cabinet) 
2. Protective earth L (PE), Control voltage 
3. Control voltage connection 01, 02 
4. Mains supply Ll, L2, L3 
5. Motor power supply T1, T2, T3 
6. Current transformers (possible to mount outside 

for bypass see § 7.12, page 43) 
7. Mounting of EMC gland for control cables 
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Fig. 27 Connection of MSF-170 to MSF-1400. 

Connection of MSF-310 to MSF-1400 

Device connections 
1. Protective earth, 1 (PE), Mains supply and 

Motor 
2. Protective earth, _1_ (PE), Control voltage 
3. Control voltage connection 01, 02 

4. Mains supply Ll, L2, L3 

5. Motor power supply Ti, T2, T3 

6. Current transformers (possible to mount outside 
for bypass see § 7.12, page 43) 

7. Mounting of EMC gland for control cables 
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6.3 Connection and setting on the PCB control card 

Fig. 28 Connections on the PCB, control card. 

Table 12 PCB Terminals 

Terminal Function Electrical characteristics 
01 

Supply voltage 100-240 VAC ±10%/380-500 VAC ± 10% 
02 

PE Gnd _L 

11 
Digital inputs for start/stop and reset. 0-3 V -> 0; 8-27 V-> 1. Max. 37 V for 10 sec. 

Impedance to 0 VDC: 2.2 ka 12 

13 Supply/control voltage to PCB terminal 11 and 12, 
10 ki) potentiometer, etc. 

+12 VDC ±5%. Max. current from +12 VDC: 50mA. 
Short circuit proof. 

14 Remote analogue input control, 0-10 V, 
2-10 V, 0-20 mA and 4-20 mA/digital input. 

Impedance to terminal 15 (0 VDC) voltage signal: 
125 kit, current signal: 100 SI 

15 GND (common) 0 VDC 

16 Digital inputs for selection of 
parameter set. 

0-3 V -> 0; 8-27 V-> 1. Max. 37 V for 10 sec. Imped- 
ance to 0 VDC: 2.2 ka 17 

18 Supply/control voltage to PCB terminal 16 and 17, 
10 kirl potentiometer, etc. 

+12 VDC ±5%. Max. current from +12 VDC = 50mA. 
Short circuit proof. 

19 Remote analogue output control 
Analogue Output contact: 
0-10V, 2-10V; min load impedance 7000 
0-20mA and 4-20mA;max load impedance 75052 

21 Programmable relay K1. Factory setting is "Opera- 
tion" indication by closing terminal 21- 22. 

1-pole closing contact, 250 VAC 8A or 24 VDC 8A 
resistive, 250 VAC, 3A inductive. 22 

23 Programmable relay K2. Factory setting is "Full volt- 
age" indication by closing terminal 23-24. 

1-pole closing contact, 250 VAC 8A or 24 VDC 8A 
resistive, 250 VAC, 3A inductive. 24 

31 Alarm relay K3, closed to 33 at alarm. 
1-pole change over contact, 250 VAC 8A or 24 VDC 
8A resistive, 250 VAC, 3A inductive. 32 Alarm relay K3, opened at alarm. 

33 Alarm relay K3, common terminal. 

69-70 PTC Thermistor input Alarm level 2.4 ka Switch back level 2.2 kit 
71-72* Clickson thermistor Controlling soft starter cooling fine temperature 

MSF-310 - MSF-1400 

73-74* NTC thermistor Temperature measuring of soft starter cooling fine 

75 Current transformer input, cable S1 (blue) Connection of LI. or T1 phase current transformer 

76 Current transformer input, cable Si (blue) Connection of L3, T3 phase (MSF 017 - MSF 250) or 
L2, T2 phase (MSF 310- MSF 1400) 

77 Current transformer input, cable S2 (brown) Common connection for terminal 75 and 76 

78* Fan connection 24 VDC 

79* Fan connection 0 VDC 

*Internal connection, no customer use. 
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6.4 Minimum wiring 

Ll L2 L3 PE 

00 

100-240 - +10% 

PE 

Ll L2 L3 PE 01 02 PE 2 

T1. T2 T3 PE 

O 

221 2342 241 34 K3 32 69 70 

11 12 13 14 15 16 17 18 19 75 76 77 

Lil - 

ol 
start /stop 

03-F25 

Fig. 29 Wiring circuit, "Minimum wiring". 

The figure above shows the "minimum wiring". See 
§ 6.1, page 24, for tightening torque for bolts etc. 
1. Connect Protective Earth (PE) to earth screw 

marked (PE). 
2. Connect the soft starter between the 3-phase mains 

supply and the motor. On the soft starter the mains 
side is marked Ll, L2 and L3 and the motor side 
with Ti, T2 and T3. 

3. Connect the control voltage (100-240 VAC) for the 
control card at terminal 01 and 02. 

4. Connect relay K1 (terminals 21 and 22) to the con- 
trol circuit. 

5. Connect PCB terminal 12 and 13 (PCB terminal 
11-12 must be linked) to, e.g. a 2-position switch 
(on/oFF) or a PLC, etc., to obtain control of soft 
start/stop. (For start/stop command from keyboard 
menu 006 must be set to 01). 

6. Ensure the installation complies with the appropri- 
ate local regulations. 

NOTE! The soft starter should be wired with shielded 
control cable to fulfill EMC regulations acc. to § 1.5, page 
6. 

NOTElf local regulations say that a mains contactor should be 
used, the kl then controls it. Always use standard commercial, 
slow blow fuses, e.g. type gl, gG to protect the wiring and 
prevent short circuiting. To protect the thyristors against short- 
circuit currents, superfast semiconductor fuses can be used if 
preferred. The normal guarantee Is valid even if superfast 
semiconductor fuses are not used. All signal inputs and 
outputs are galvanically insulated from the mains supply. 
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6.5 Wiring examples 
Fig. 30 gives an wiring example with the following 
functions. 

Analogue input control, see § 7.7, page 40 
Parameter set selection, see § 7.20, page 54 
Analogue output, see § 7.18, page 52 
PTC input, see § 7.21, page 55 

For more information see § 6.3, page 32. 

LI 
L2 

L3 

PE 

II II 

1 L2 L3 PE 01 02 PE 

T1 T2 73 PE 

PE 

PTC 

K122 

11 12 1.3 

o 
start/stop 

Analogue In 

23L324 33<32.4 2 69 70 

14 1.5 1.8 19 75 76 77 

4. Analogue out 
O 10,/ 
2 109 

O 20mA 

4 20tH 

Parameter set PS1 PS2 

open open 

2 closed open 

3 open Cloned 

4 closed closed 

01 

LI 

03-F18 

Fig. 30 Analogue input control, parameter set, analogue output 
and PTC input. 

07 I 

1 1-- 
1 

L1 

L2 

L3 

N 
PE 

6/1 

L1 L2 L3 PE 01 02 PE 21 61 22 23L 2d 3.31_(, .11 32 69 70 

rl 72 13 PE 11 12 13 14 15 16 17 18 19 75 76 77 

Of I 

; *- 
Port /stop 

03-F20 

Fig. 31 Forward/reverse wiring circuit. 
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7. FUNCTIONAL DESCRIPTION SET-UP MENU 

This chapter describes all the parameters and functions 
in numerical order as they appear in the MSF. Table 13 
gives an overview of the menus, see also Chapter 13. 
page 79 (set-up menu list). 

Table 13 Sel -up Menu overview 

Menu 
number 

Parameter group Menu numbers See § 

Basic 
functions 001-008 Basic 

Ramp up/down parameters 001-005 7.1 

Start/Stop/Reset command 006 7.2 

Menu Expansion 007-008 7.3 

Extended 
functions 011-199 

Voltage control dual ramp 011-014 7.4 

Torque control parameters 016-018 7.5 

Main functions 020-025 7.6 - 7.10 

Additional functions 030-036 7.11 - 7.14 

Slow speed and Jog functions 037-040, 57-58, 
103-104 

7.15, 7.19, 
7.25 

Motor Data Setting 041-046 7.16 

Outputs 
Relays 051-052 7.17 

Analogue output 054-056 7.18 

Input Digital input 057-058 7.19 

Parameter set selection 061 7.20 

Motor protection 071-075 7.21 

Main protection 081-088 7.22 

Application protection 089-099 7.23 

Resume alarms 101, 102 7.24 

Auto return menu 105 7.26 

Factory defaults 199 7.28 

View 
functions 201-915 

Main view 201-208 7.29 

RMS current per phase 211-213 7.29 

RMS voltage per phase 214-216 7.29 

Keyboard lock status 221 7.30 

Alarm list 901-915 7.31 
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7.1 Ramp up/down parameters 

Fig. 32 Menu numbers for start/stop ramps, initial voltage at start 
and step down voltage at stop. 

Determine the starting time for the motor/machine. 
When setting the ramp times for starting and stopping, 
initial voltage at start and step down voltage at stop, 
proceed as follow: 

0010 

3 0 
Setting the Initial voltage at 
start ramp 1 

Default: 30% 

Range: 25 - 90% Un 

Set the initial voltage. Normally the factory setting, 
30% of Un, is a suitable choice. 

0020 

10 
Setting of start ramp 1 

Default: 10 sec 

Range: 1-60 sec 

Set "Ramp up time" at start. 

003 0 
0 

1 0 0 
Setting of step down voltage 
stop ramp 1 

Default: 100% 

Range: 100-40% of Un 

Step down voltage at stop can be used to stop 
smoothly. 

36 FUNCTIONAL DESCRIPTION SET-UP MENU 

0040 

o F 

Setting of stop ramp 1 

Default: oFF 

Range: oFF, 2-120 sec 

oFF Stop ramp disabled 

2-120 Set "Ramp down time" at stop 

7.1.1 RMS current [005] 

005 °0 

0.0 
RMS current 

Default: 

Range: 0.0-9999Amp 

Read-out of the RMS motor current. 

NOTE! This Is the same read-out as function 201, see 
§ 7.28, page 63. 
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7.2 Start/stop/reset command 
Start/stop of the motor and reset of alarm is done 
either from the keyboard, through the remote control 
inputs or through the serial interface (option). The 
remote control inputs start/stop/reset (PCB terminals 
11, 12 and 13) can be connected for 2-wire or 3-wire 
control. 

006 0 
0 

2 
Selection of control mode 

Default: 2 

Range: 1,2,3 

1 

START/STOP/RESET command via 
the keyboard. 
- Press the "START/STOP" key on 

the keyboard to start and stop the 
soft starter. 

- Press "ENTER/RESET" key to reset 
a trip condition. 

2 

Via Remote control. START/STOP/ 
RESET commands. The following 
control methods are possible: 
- 2-wire start/stop with automatic 

reset, see § 7.2.1, page 37. 
- 2-wire start/stop with separate 

reset, see § 7.2.2, page 37. 
- 3-wire start/stop with automatic 

reset at start, see § 7.2.3, page 
37. 

WARNING! The motor will start If 
terminals 11, 12, 1.3 Is in start position. 

3 

START/STOP/RESET commands via 
serial interface option. Read the 
operating instruction supplied with 
this option. 

NOTE! A reset via the keyboard will not start or stop the 
motor. 

NOTE! Factory default setting Is 2, remote control. 

To start and stop from the keyboard, the "START/ 
STOP" key is used. 

To reset from the keyboard, the "ENTER / 
RESET" key is used. A reset can be given both when 
the motor is running and when the motor is stopped. 
A reset from the keyboard will not start or stop the 
motor. 

7.2.1 2-wire start/stop with automatic reset at 
start 

Closing PCB terminals 12 and 13, and a jumper 
between terminal 11 and 12, will give a start com- 
mand. Opening the terminals will give a stop. If PCB 
terminals 12 and 13 is closed at power up a start com- 
mand is given (automatic start at power up). When a 
start command is given there will automatically be a 

reset. 

7.2.2 2-wire start/stop with separate reset 

Closing PCB terminals 11, 12 and 13 will give a start 
and opening the terminals 12 and 13 will give a stop. If 
PCB terminals 12 and 13 are closed at power up a start 
command is given (automatic start at power up). When 
PCB terminals 11 and 13 are opened and closed again a 

reset is given. A reset can be given both when the 
motor is running and stopped and doesn't affect the 
start/stop. 

7.2.3 3-wire start/stop with automatic reset at 
start. 

neva 
mnunenmninir 

CI 
mpornot, CID MOD 

PCB terminal 12 and 13 are normally closed and PCB 
terminal 11 and 13 are normally open. A start com- 
mand is given by momentarily closing PCB terminal 
11 and 13. To stop, PCB terminal 12 and 13 are 
momentarily opened. 

When a start command is given there will automat- 
ically be a reset. There will not be an automatic start at 
power up. 
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7.3 Menu expansion setting. 
In order to use the viewing menus and/or the 
extended functions menu 007 must be set to "On", 
then one reach read out of the viewing menus 201- 
915. To be able to set any extended functions in the 
menus 011-199 menu 008 must be set to "on" as well. 

0 0 7 ° o 

n _ F F 

Selecting of extended 
functions and viewing 
functions 

Default: oFF 

Range: oFF, on 

oFF Only function 1-7 are visible 

on 
- View functions 201-915 are visible 
- Extended functions (menu 008) 
selectable 

008 ° o 

o F F 

Selecting of extended 
functions 

Default: oFF 

Range: oFF, on 

oFF 
Only view function 201-915 are visi- 
ble. 

on All the function menus are visible 

NOTE! Menu 007 must be "on". 

7.4 Voltage control dual ramp 
To achieve even smoother ramps at start and or stop, a 

dual ramp can be used. 

Fig. 33 Menu numbers for dual voltage ramp at start/stop, initial 
voltage at start and step down-voltage at stop. 

The settings are carried out by beginning with the set- 
tings in menus 001-004 and 007-008 and proceed with 
the following steps: 
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0110 

9 O 
Setting the Initial voltage at 
start ramp 2 

Default: 90% 

Range: 30-90% Un 

Set the start voltage for start ramp 2. The initial 
voltage for start ramp 2 is limited to the initial volt- 
age at start (menu 001), see § 7.1, page 36. 

012 °0 

o F F 

Setting of start ramp 2 

Default: oFF 

Range: oFF, 1-60 sec 

oFF Start ramp 2 disabled 

1-60 Set the start ramp 2 time. A dual 
voltage ramp is active. 

013 °, 

4 0 
Setting of step down voltage 
in stop ramp 2 

Default: 40% 

Range: 100-40% Ur, 

Set the step down voltage for stop ramp 2. The 
step down voltage for stop ramp 2 is limited to the 
step down voltage at stop (menu 003). 

014 °0 

2 

o F F 

Setting of stop ramp time 

Default: oFF 

Range: oFF, 2-120 sec 

oFF Stop ramp 2 disabled 

1-60 Set the stop ramp 2 time. A dual 
voltage stop ramp is active. 
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7.5 Torque control parameters 7.6 Current limit (Main Function) 
See also § 7.10, page 42 and chapter 4. page 13 for 
more information on the Torque control setting. 

0 1 6 °0 

1 0 
Initial torque at start 

Default: 10 

Range: 0 - 250% of Tn 

Insert initial torque at start in percent of nominal 
shaft torque (Tn), see chapter 13. page 79. 

0117 g 

1 5 0 
End torque at start 

Default: 150 

Range: 50 - 250% of Tn 

Insert end torque at start in percent of nominal 
shaft torque. 

0180 

0 
End torque at stop 

Default: 0 

Range: 0 - 100% of In 
Insert end torque at stop in percent of the nominal 
motor torque. 

The Current Limit function is used to limit the current 
drawn when starting (150 - 500% of In). This means 
that current limit is only achieved during set start-up 
time. 

Two kinds of current limit starts are available. 
Voltage ramp with a limited current. 
If current is below set current limit, this start will 
act exactly as a voltage ramp start. 
Current limit start. 
The soft starter will control the current up to set 
current limit immediately at start, and keep it there 
until the start is completed or the set start-up time 
expires. 

See Fig. 34 Current limit. 

NOTE! Make sure that nominal motor current in menu 042 
is correctly inserted. 

7.6.1 Voltage ramp with current limit 
The settings are carried out in three steps: 
1. Estimate starting-time for the motor/machine and 

select that time in menu 002 (see § 7.1, page 36). 
2. Estimate the initial voltage and select this voltage in 

menu 001 (see § 7.1, page 36). 
3. Set the current limit to a suitable value e.g. 300% of 

In in menu 020. 

0200 
Voltage ramp with current 

o F 

limit at start 

Default: oFF 

Range: oFF, 150 - 500% In 

oFF 
Voltage Ramp mode with current 
limit disabled. Voltage Ramp ena- 
bled. 

150-500 Current limit level in Voltage ramp 
mode. 

NOTE! Only possible when Voltage Ramp mode is enabled. 
Menus 021-025 must be "oFF". 

Current 

Current 
limit at 
start 

g Voltage ramp 

Time 

03-F109 

Fig. 34 Current limit 
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7.6.2 Current limit 
The settings are carried out in two steps: 
1. Estimate starting time for the motor/machine and 

select that time in menu 002 (see § 7.1, page 36). 
2. Set the current limit to a suitable value e.g. 300% of 

In in menu 021. 

0 2 1 °0 

o F F 

Current limit at start 

Default: oFF 

Range: oFF, 150 - 500% In 

oFF 
Current limit mode disabled. Voltage 
Ramp enabled. 

150-500 Current limit level in current limit 
mode. 

NOTE! Only possible when Voltage Ramp mode Is enabled. 
Menus 020, 022-025 must be "oFF". 

NOTE! Even though the current limit can be set as low as 
150% of the nominal motor current value, this minimum 
value cannot be used generally. Considerations must be 
given to the starting torque and the motor before setting 
the appropriate current limit. "Real start time" can be 
longer or shorter than the set values depending on the load 
conditions. This applies to both current limit methods. 

Current 

Current 
Limit 

FLC 

Starting time Time 

03-1110 

Fig. 35 Current limit 

If the starting time is exceeded and the soft starter is 

still operating at current level, an alarm will be acti- 
vated. It is possible to let the soft starter to either stop 
operation or to continue. Note that the current will 
rise uncontrolled if the operation continues (see § 

7.24.2, page 61). 
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7.7 Pump control (Main Function) 
By choosing pump control you will automatically get a 

stop ramp set to 15 sec. The optimising parameters for 
this main function are start and stop time; initial torque 
at start and end torque at start and stop. End torque at 
stop is used to let go of the pump when its no longer 
producing pressure/flow, which can vary on different 
pumps. See Fig. 36. 

Fig. 36 Pump control 

Pump application 
The pump application is using Torque ramps for quad- 
ratic load. This gives lowest possible current and linear 
start and stop ramps. Related menus are 2, 4 (see § 7.1, 
page 36), 16, 17 and 18 (see § 7.5, page 39). 

022°° 

o F 

Setting of pump control 

Default: oFF 

Range: oFF, on 

oFF 
Pump control disabled. Voltage 
Ramp enabled. 

on Pump control application is enabled. 

NOTE! Only possible when Voltage Ramp mode Is enabled. 
Menu 020-021, 023-025 must be "oFF". 
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7.8 Analogue Input Control 
(Main Function) 

Soft starting and soft stopping can also be controlled via 
the Analogue Input Control (0-10 V, 2-10 V, 0-20 mA 
and 4-20 mA). This control makes it possible to con- 
nect optional ramp generators or regulators. 

After the start command, the motor voltage is con- 
trolled through the remote analogue input. 

WARNING! The remote analogue control may not 
be used for continuous speed regulation of stand- 
ard motors. With this type of operation the in- 

crease In the temperature of the motor must be 

taken Into consideration. 

To install the analogue input control, proceed by: 
1. Connect the ramp generator or regulator to termi- 

nal 14 (+) and 15 (-). 

EtwIrlmryrarzy 
wimmmirrnirirwri evarrAntratil EICH:31:3171011100 Quay 

Fig. 37 Wiring for analogue input. 

2. Set Jumper J1 on the PCB control card to voltage 
(U) or current control (I) signal position, see Fig. 38 
and Fig. 24 on page 28. Factory setting is voltage 
(U). 

Fig. 38 Setting voltage or current for analogue input. 

023 °0 

o F 
F 

Selection of Analogue input 
control 

Default: oFF 

Range: oFF, 1, 2 

oFF 
Analogue input disabled. 
Voltage Ramp enabled. 

1 Analogue input is set for 0-10V/ 
0-20mA control signal 

2 
Analogue input is set for 2-10V/ 
4-20mA control signal. 

NOTE! Only possible when Voltage Ramp mode is enabled. 
Menu 020-022, 024, 025 must be "oFF" 

7.9 Full voltage start, D.Q.L. 
(Main Function) 

The motor can be accelerated as if it was connected 
directly to the mains. For this type of operation: 

Check whether the motor can accelerate the 
required load (D.O.L.-start, Direct On Line start). This 
function can be used even with shorted thyristors. 

0240 

o F F 

Setting of D.O.L start 

Default: OFF 

Range: oFF, on 

oFF 
D.O.L. start disabled. 
Voltage Ramp enabled. 

on D.O.L. start enabled 

NOTE! Only possible when Voltage Ramp mode is enabled. 
Menu 020-023, 025 must be "oFF". 

Fig. 39 Full voltage start. 
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7.10 Torque control (Main function) 
This main function can be used to make a start accord- 
ing to a pre-defined torque reference curve. Two dif- 
ferent load characteristics, linear and square, are 
possible to select. 

At start/stop the torque controller will follow the 
selected characteristic. 

A torque start/stop behaviour can be seen in Fig. 
40. 

A perfect start and stop with torque ramps have a 

good linearity of current. To optimise this, use the set- 
ting of initial torque (menu 16) and end torque (menu 
18). See also § 7.5, page 39. 

Example: 
Default for initial torque is 10% so if starting a more 
heavy load this will result in a small current peak in 
beginning of ramp. By increasing this value to 30/ 
70% the current peak will not appear. 

The end torque is increased mainly if the applica- 
tion has a high inertial load, like planers, saws and 
centrifuges. A current peak will appear in the end 
of ramp because the load is pushing the speed more 
or less by itself. By increasing this level to 150-250% 
the current will be linear and low. 

0 2 5 
o 
0 

o F F 

Torque control at start/stop 

Default: oFF 

Range: oFF, 1, 2 

oFF 
Torque control is disabled Voltage 
Ramp enabled. 

1 Torque control with linear torque 
characteristic 

2 Torque control with square torque 
characteristic 

NOTE! Torque control mode is only possible when Voltage 
Ramp mode is enabled (menu 020-024 are "oFF"). 

Torque 

2.5 T, - 

2 Tn _ 

1.5 Tn End torque 

Tn 

0.5 Tn 

1 Linear 

2 Square 

Nominal Torque 

Initial torque 

Start time Stop time 

End torque at stop 

Time 

03-F37 

Fig. 40 Torque control at start/stop. 

Fig. 41 Current and speed in torque control. 
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7.11 Torque boost 
The Torque Booster enables a high torque to be 
obtained by providing a high current during 0.1 - 2 sec 
at start. This enables a soft start of the motor even if the 
break away torque is high at start. For example in 
crushing mills applications etc. 

When the torque booster function has finished, 
starting continues according to the selected start mode. 

Torque boost 
Current limit - 

Full speed 
Load current - 

03-F40 
Time 

Fig. 42 The principle of the Torque Booster when starting the 
motor in voltage ramp mode. 

See § 4.6, page 19, which main function that can be 
used with the torque boost. 

0300 

o F 

Torque boost active time 

Default: oFF 

Range: oFF, 0.1 - 2 sec 

oFF Torque boost disabled 

0.1-2.0 Set the Torque boost time. 

031 ° 0 

3 0 
Torque boost current limit 

Default: 300 

Range: 300 - 700% of In 

The Torque boost current controller use selected 
value as the motor current reference. 

NOTE! Check whether the motor can accelerate the load 
with "Torque booster", without any harmful mechanical 
stress. 

7.12 Bypass 
In cases of high ambient temperatures or other reason it 
may sometimes be necessary to use a by-pass contactor 
to minimize the power loss at nominal speed (see Tech- 
nical Data). By using the built-in Full Voltage Relay 
function an external contactor can be used to Bypass 
the soft starter when operating at nominal speed. 

Bypass contactor can also be used if soft stop is 

required. Normally a Bypass contactor is not necessary 
as the device is designed for continues running condi- 
tions, see Fig. 29 on page 33 for wiring example. 

NOTE! If one like to use the alarm functions, the extended 
functions or the viewing functions the 2-pcs current 
transformers must be mounted outside the soft start as 
shown in Fig. 44 and Fig. 45 on page 45. For this purpose 
an optional extension cable for the current transformers is 

available. Code No 01-2020-00. 

032 0 
0 

o F 

Setting of Bypass 

Default: oFF 

Range: oFF, on 

oFF Bypass disabled 

on 

Bypass enabled. 
Program either relay K1 or K2 to 
function 2 to control the bypass con- 
tactor, see menu 51/52. 

CAUTION! If the current transformers are not 
mounted as In Fig. 43 on page 44 and § 6.2, page 
28, the alarm and viewing functions will not work. 
Do not forget to set menu 032 to ON, otherwise 
there will be an F12 alarm and at the stop 
command will be a freewheeling stop. 

For further information see chapter 6.2 page 28. 
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L1 

L2 

L3 

N 
PE 

00 

L1 L2 L3 PE 01 02 PE 21 K1 22 23 K2 24 33 K3 31 32 69 70 

T1 72 T3 PE 11 12 13 14 15 16 17 18 19 75 76 77 

11 rz 13 PE 

Current transformer position 
and connection 

For MSF-017 to MSF-250, 
see Fig. 44. 

For MSF-310 to MSF-1400, 
see Fig. 45 

71_1 

start /stop 

0 w PE 

03-F19 

Fig. 43 Bypass wiring example MSF 310-1400. 
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T1 

Brown to 
terminal 77 

SOFTSTARTER 

Blue to 
terminal 75 

T2 T3 

Brown to 
terminal 77 

Blue to 
terminal 76 

MOTOR 03-F56 

Fig. 44 Current transformer position when Bypass MSF-017 to MSF-250. 

T1 

Brown to 
terminal 77 

SOFTSTARTER 

Brown to 
terminal 77 

T2 

Blue to 
terminal 75 

U 

Blue to 
terminal 76 

MOTOR 

V 

T3 

03-F57 

Fig. 45 Current transformer position when Bypass MSF-310 to MSF-1400. 
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7.13 Power Factor Control 
During operation, the soft starter continuously moni- 
tors the load on the motor. Particularly when idling or 
when only partially loaded, it is sometimes desirable to 
improve the power factor. If Power factor control 
(PFC) is selected, the soft starter reduces the motor 
voltage when the load is lower. Power consumption is 

reduced and the degree of efficiency improved. 

0330° 

o F 

Setting of PFC 

Default: oFF 

Range: oFF, on 

oFF PFC disabled 

on 
PFC enabled. The Full voltage relay 
function does not work. 

NOTE! If the PFC is used the EMC-directive is not fulfilled. 

7.14 Brake functions 
There are two built in braking methods for applications 
were the normal stop ramp is not enough. 

Dynamic DC-brake 
Increases the braking torque by decreasing speed. 
Soft brake 
Gives a high torque at the start of the braking and 

. then also increasing torque by decreasing speed. 

In both methods the MSF detects when the motor is 

standing still, so rotating in wrong direction is avoided. 

Dynamic Vector Brake 
Possible to stop motors with high inertia loads from 
close to synchronous speed. 
At 70% of the nominal speed a DC-brake is acti- 
vated until the motor is standing still or the selected 
Braking Time has expired (see menu 34, next 
page). 
No contactor needed. 
For extra safety, the soft starter has a digital input 
signal for monitoring standstill so that at real motor 
standstill will stop the output voltage immediately 
(see § 7.19, page 53). 

Soft brake 
Even very high inertia loads can be stopped 
The Soft brake is a controlled reversing of the 
motor as the MSF measures the speed during brak- 
ing. 
Two contactors are needed which can be placed on 
the in- or output of the soft starter. On the input 
the first contactor is connected to relay K1 which is 

also used as a mains contactor. 
At 30% of the nominal speed a DC-brake is acti- 
vated until the motor is standing still or the selected 
Braking Time has expired (menu 34, next page). 
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For extra safety, the soft starter has a digital input 
signal for monitoring standstill. So that the output 
voltage is stopped immediately (see menu 57-58, § 

7.19, page 53). 

See Fig. 47 on page 47 for the following set-up 
sequence: 

Soft brake is activated if menu 36=2 and menu 34 
has a time selected (see next page). 
Menu 51 and 52 are automatically set to 5 and 4 to 
get the correct relay functions on K1 and K2 (see § 

7.17, page 51). 
Relay K1 should be used to connect a contactor for 
supply Ll, L2, L3 to MSF or motor. 
Relay K2 is used to connect phase shifting contac- 
tor to change Ll, L2 and L3 to MSF or motor. 
At start K1 is activated and connects Ll, L2, L3 
then the motor starts. At stop K1 opens and discon- 
nects Ll, L2, and L3 and after is K2 connects with 
the other phase sequence and the braking of the 
motor is active. 

NOTE! Soft brake uses both programmable relays. For other 
functions, see also the function table in chapter 7. page 
35. 

NOTE! For several start/stops it Is recommend to use the 
PTC Input. 

WARNING! If the Soft Brake function has been 
selected once and after that the Bypass function 
Is selected, then the relay functions on K1 and K2 
remain in the Soft Brake functionality. Therefore it 

Is necessary to change the relay functions in menu 51-52 
manually to the Bypass functions (see § 7.17, page 51) or 
reset to default in menu 199 (see § 7.28, page 63) and 
select the Bypass function again. 

034 °0 

o F F 

Braking time 

Default: oFF 

Range: oFF, 1 - 120 sec 

oFF Brake function disabled 

1-120 Brake time 

Fig. 46 Braking time 
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0 3 5 0 
0 

0 0 
Braking Strength 

Default: 100 

Range: 100 - 500% 

0 3 6 °o 

1 
Brake method 

Default: 1 

Range: 1, 2 

1 Dynamic vector brake, active 

2 Soft brake active 

Ll 
L2 

L3 

N 

PE 

00 

\ \ \ -\ -\ -\ 

Q1(fwd) 

Q2(rev) 

_ 

Ll L2 L3 PE 01 02 PE 21 L 241 33 K1 22 23 K2 K3 31 32 69 70 

T1. 72 73 PE 11 12 13 14 15 16 17 18 19 75 76 77 

V w PE 

1 J 
0 start/stop 

03-F106 

Fig. 47 Soft brake wiring example. 
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7.15 Slow speed and Jog functions 
The soft starter is able to run the motor at a fixed slow 
speed for a limited period of time. 

The slow speed will be about 14% of the full speed 
in the forward direction and 9% in the reverse direc- 
tion. 

The following functions are possible: 
Slow speed controlled by an external signal. 
The digital input is used to run at slow speed at a 

start or stop command for a selected number of 
pulses (edges) generated by an external sensor 
(photo cell, micro switch, etc.). See § 7.19, page 53 
for more instructions. 
Slow Speed during a selected time period. 
The slow speed will be active after a stop command 
for a selected time period. See § 7.19, page 53 for 
more instructions. 
Slow Speed using the "JOG"-commands. 
The slow Speed can be activated via the JOG keys 
on the keyboard or externally via the analogue 
input. See § 7.25, page 61 for more instructions. 

7.15.1 Slow speed controlled by an external 
signal. 

With these setting it is possible to have an external 
pulse or edge signal controlling the time that the Slow 
Speed is active either after a Start command or a Stop 
command or at both commands. The following menu's 
are involved: 

Menu Function See page 

57 Digital input selection page 53 

58 Pulse selection page 53 

37 Slow speed torque page 49 

38 Slow speed time at start page 49 

39 Slow speed time at stop page 49 

40 DC-Brake at slow speed page 49 

Installation is as follows: 
1. Set the analogue input selection for Slow Speed 

operation. Menu 57=2. See § 7.19, page 53. See 
Fig. 37 on page 41 for a wiring example. 

2. Select in menu 38 (see § 7.15.2, page 49) the Slow 
Speed at Start time. This time will now be the abso- 
lute maximum time for Slow Speed to be active 
after a start command, in case the external signal 
will not appear. 

3. Select in menu 39 (see § 7.15.2, page 49) the Slow 
Speed at Stop time. This time will now be the abso- 
lute maximum time for Slow Speed to be active 
after a stop command, in case the external signal 
will not appear. 

4. Select in menu 57 (see § 7.19, page 53) the number 
of edges to be ignored by the Slow Speed input, 
before a start or stop is executed at slow speed. The 
edges are generated by an external sensor (photo 
cell, micro switch, etc.). 
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The Slow Speed torque (menu 37) and DC-Brake after 
Slow Speed (menu 40) can be selected if needed. (see 
§ 7.15.4, page 49). 

When the number of edges exceeds or the time expire, 
a start according to selected main function is made. 

At stop, the motor will ramp down (if selected) and 
DC brake (if selected) before a slow speed forward at 
stop will begin. Slow speed will last as long as the 
number of edges on the external input is below param- 
eter value in menu 036 and the max duration time 
doesn't expires. When the number of edges exceeds or 
the time expire, a stop is made. 

In Fig. 48 on page 48 the selected number of edges 
are 4. It is recommended to select DC-brake (se § 7.14, 
page 46) before a slow speed at stop if it is a high inertia 
load. See Fig. 29 on page 33 for wiring diagram. In 
case one use DC-brake, see § 7.15.4, page 49. 

Speed 

n 

0.14 
Slow , Ramp time 'Full voltage 'Ramp time Slow 

nN 
speed 

I at start running at stop speed 
at start i 

Including at stop 
DC-brake 
time Start 

command 

External Open 
signal 

Closed 

Time when signal is Ignored 

Stopped 

IJ 

03-F44 

Fig. 48 Slow speed controlled by an external signal. 

This additional function can be used together with 
most of the main functions (see § 4.6, page 19). 

037 ° 

10 
Slow speed torque 

Default: 10 

Range: 10-100 

Select the magnitude of the slow speed torque. 
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7.15.2 Slow speed during a selected time 
It is possible to have a slow speed in forward direction 
before a start and after a stop. The duration of the slow 
speed is selectable in menus 038 and 039. 

It is recommended to select DC brake (see § 7.14, 
page 46) before a slow speed at stop if it is a high inertia 
load. This slow speed function is possible in all control 
modes, keyboard, remote and serial communication. 

3 8 oc ) 

of 
Slow speed time at start 

Default: oFF 

Range: oFF, 1 - 60 sec 

oFF Slow speed at start is disabled 

1-60 Set slow speed time at start. 

. 0 3 9 °0 

o F F 

Slow speed time at stop 

Default: oFF 

Range: oFF, 1- 60 sec 

oFF Slow speed at stop is disabled 

1-60 Set slow speed time at stop. 

nN 

0.14 
snN 

Speed 

Slow speed Ramp time at Full voltage Ramp time Slow speed 
tat start start running stop in at stop 

lading DC- 
ake time 

03-F41 Start command Stop command Stopped 

Time 

Fig. 49 Slow speed at start/stop during a selected time. 

The Slow speed torque (menu 37) and the DC-Brake 
after Slow speed (menu 40, § 7.15.4, page 49) can be 
selected if needed. 

7.15.3 Jog Functions 
The Jog commands can be used to let the motor run at 
a Slow speed (forward or reverse) as long as the Jog 
command is active. 

The Jog commands can be activated in 2 different 
ways: 

Jog keys 
The Jog-Forward and Jog-reverse keys on the con- 
trol panel. The keys can be programmed separate 
for each function. See § 7.25, page 61 for more 
instructions 
External Jog command 
The external command is given via terminal 14 at 
the digital input. Only 1 function (forward or 
reverse) can be programmed to the digital input at 
the time. See § 7.19, page 53 for more instructions. 

7.15.4 DC-brake after slow speed at stop [040] 
A DC-brake after a slow speed at stop is possible to 
have, i.e. for a high inertia load or for a precise stop. 

The current is controlled and the reference value 
for the normal DC-brake function is used (see 
§ 7.15.4, page 49). 
The duration for the DC-brake is possible to select. 

This DC-brake function is not applied when the 
"JOG IR; " and "JOG IC71" keys are used. 

0 4 0 °0 

o F 

DC-Brake at slow speed 

Default: oFF 

Range: oFF, 1-60 

oFF 
DC-brake after slow speed at stop 
disabled. 

1-60 DC-brake duration time after slow 
speed at stop. 
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7.16 Motor data setting 
The first step in the settings is to set menu 007 and 008 
to "on" to be able to reach the menus 041-046 and 
enter the motor data. 

NOTE! The default factory settings are for a standard 4-pole 
motor acc. to the nominal current and power of the soft 
starter. The soft starter will run even If no specific motor 
data is selected, but the performance will not be optimal. 

0 41 °° 

4 0 
Nominal motor voltage 

0 
Default: 400 V 

Range: 200-700 V 

Make sure the soft starters maximum voltage rat- 
ing is suitable for chosen motor voltage. 

0 4 2 0 
0 

1 7 
Nominal motor current 

Default: Nominal soft starter current 

Range: 25% - 150% of Insoft in Amp. 

0 4 3 0 
0 

7. 5 
Nominal motor power 

Default: Nominal soft starter power 

Range: 25% - 300% of Pnsoft in kW 

0 4 4 
0 
0 

4 5 0 
Nominal motor speed 

Default: Nnsoft in rpm 

Range: 500-3600 rpm 

50 FUNCTIONAL DESCRIPTION SET-UP MENU 

0 4 0 
0 

0. 8 6 
Nominal motor cos phi 

Default: 0.86 

Range: 0.50-1.00 

0 4 6 0 
0 

5 0 
Nominal frequency 

Default: 50 Hz 

Range: 50/60 Hz 

NOTE! Now go back to menu 007, 008 and set it to "oFF" 
and then to menu 001. 
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Time 

7.17 Programmable relay K1 and K2 
The soft starter has three built-in auxiliary relays, K3 
(change over contacts), is always used as an alarm relay. 
The other two relays, Kl and K2 (closing contacts), are 
programmable. 

KI and K2 can be set to either "Operation", "Full 
Voltage" or "Pre-alarm" indication. If DC-brake is 

chosen the relay K2 will be dedicated to this function. 

Motor 
voltage UN 

Function 
Operation 

Run 

Function 
Full voltage 

Time 

Starting Full 
time voltage 

Start 
delay 
0,1 sec. 

Stopping 
time 

Fig. 50 Start/stop sequence and relay function "Operation" and 
"Full voltage". 

0510 

1 
Setting of K1 Indication 

Default: 

Range: 1, 2, 3, 4, 5 

1 K1 is set for "Operation" 

2 K1 is set for "Full Voltage" 

3 K1 is set for "Power pre-alarm" 

4 No function 

5 K1 is set for "Run" 

0 5 2 °0 

2 
Setting of K2 Indication 

Default: 2 

Range: 1, 2, 3, 4, 5 

1 K2 is set for "Operation" 

2 K2 is set for "Full Voltage" 

3 K2 is set for "Power pre-alarm" 

4 K2 is set for "Softbrake" 

5 K2 is set for "Run" 

WARNING! If the Soft Brake function has been 
selected once and after that the Bypass function 
Is selected, then the relay functions on K1 and K2 
remain in the Soft Brake functionality. Therefore it 
Is necessary to change the relay functions In menu 
51-52 manually to the Bypass functions (see § 

7.12, page 43) or reset to default in menu 199 
(see § 7.28, page 63) and select the Bypass 
function again. 

FUNCTIONAL DESCRIPTION SET -UP MENU 51 

SP305 Jesmond Road SPS Electrical Switchboard HALLCO OM Manual

Q-Pulse Id TMS1093 Active 10/12/2014 Page 127 of 334



7.18 Analogue output 
The soft starter can present current, voltage and power 
on an analogue output terminal, for connection to a 

recording instrument or a PLC. The output can be 
configured in 4 different ways, 0-10V, 
2-10y, 0-20mA or 4-20 mA. To install the instrument 
proceed as follows: 

1. Connect the instrument to terminal 19 (+) and 
15 (-). 

Fig. 51 Wiring for analogue output. 

2. Set Jumper J2 on the PCB board to voltage (U) or 
current (I) signal position. Factory setting is voltage 
(U). See Fig. 52 on page 52 and Fig. 24 on page 28. 

Fig. 52 Setting of current or voltage output. 

3. Set the parameter in menu 054. 

0540 

o F F 

Analogue output 

Default: oFF 

Range: oFF, 1, 2 

oFF Analogue ouput is disabled 

1 Analogue output is set to 
0-10V/0-20mA 

2 
Analogue output is set to 
0-10V/4-20mA 

52 FUNCTIONAL DESCRIPTION SET-UP MENU 

4. Choose a read-out value in menu 055 

055 g 

Analogue output value 

Default: 

Range: 1, 2, 3 

1 RMS current, default range 0-5xIn 

2 Line input RMS voltage, default 
range 0-720V 

3 Output shaft power, default range 
0-2xPn 

5. Set analogue output gain to adjust the range of cho- 
sen analogue output value in menu 056. 

0 5 6 0 
0 

0 
Analogue output gain 

Default: 100% 

Range: 5-150% 

Example on settings: 

Set value 'scale Uscaie Pscale 

100% 0-5x1n 0-720V 0-2xPn 

50% 0-2.5x In 0-360V 0-P n 
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7.19 Digital input selection 
The analogue input can be used as a digital input. This 
is programmed in Menu 57. There are 4 different func- 
tions: 

Rotation sensor input for braking functions. See 
§ 7.14, page 46. 
Slow speed external controlled. See § 7.15.1, page 
48. 
Jog functions forward or reverse enabled. See § 

7.25, page 61. 

Fig. 53 shows how to set the input for voltage or cur- 
rent control, with jumper J1 the control board. The 
default setting for J1 is voltage control. 

J1 

MM. 

L4a-I-- 

E31:3 

.747- 
MB 
hitt 

*am VI mranroirann commetrisil 

Fig. 53 Setting offl for current or voltage control. 

Fig. 54 shows a wiring example for the analogue input 
as it is used for digital input. 

r.nr1 
. EO M Om" "=i0 1 1.CECM ED ' 

Fig. 54 Wiring for slow speed external input. 

NOTE! If the Main Function Analogue control Is program- 
med (see § 7.8, page 41) the analogue Input can not be 
used for digital signal input. The menu 57 Is then 
automatically set to OFF. 

057 °0 

o F 
Digital Input selection 

Default: oFF 

Range: oFF, 1-4 

oFF No digital input control 

1 Rotation sensor for brake functions 

2 Slow speed function 

3 Jog forward command 

4 Jog reverse command 

NOTE! Jog forward, reverse has to be enabled, see § 7.25, 
page 61. 

Depending on the selection made in menu 57, menu 
58 is used to program the number of the edges. The 
edges can be generated by an external sensor (photo 
cell, micro switch etc.). 

0 5 8 ° 0 

1 
Digital input pulses 

Default: 1 

Range: 1-100 

If Menu 57=1. 
A positive or negative edge at analogue input from 
a rotation sensor will give a signal to stop the 
braking voltage. 
If Menu 57=2 
The number of edges to be ignored by the slow 
speed input, before a start or stop is executed at 
slow speed. 

FUNCTIONAL DESCRIPTION SET-UP MENU 53 
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7.20 Parameter Set 
Parameter Set, an important function which can be 
handy when using one soft starter to switch in and start 
different motors, or working under variable load con- 
ditions. For example; starting and stopping conveyor 
belts with different weight on the goods from time to 
time. 

For sets of parameters can be controlled either from 
the keyboard, the external control inputs or the serial 
interface (option). Up to 51 different parameters can be 
set for each Parameter Set. 

Parameter Set 4 

Parameter Set 3 

Parameter Set 2 

001, 002, 003, 004, 006, 
011, 012, 013, 014, 016, 
017, 020, 021, 022, 023, 
024, 025, 030, 031, 032, 
033, 034, 035, 036, 037, 
038, 039, 040, 041, 042, 
043, 044, 045, 055, 056, 
057, 058, 074, 075, 081, 
082, 083, 084, 085, 086, 
091, 092, 093, 094, 095, 
096, 097, 098, 099, 101, 
102, 103, 104 

03-F48 

Common for all parameter set 

007, 008, 046, 051, 052, 061, 071, 072, 
088, 089, 105, 111, 112, 113, 114, 199, 
206 

Fig. 55 Parameter overview 

When 'Parameter set' in menu 061 is set to 0 (external 
selection), only parameters in menu 006 (Control 
mode) and 061 (Parameter set) can be changed. All 
other parameters are not allowed to change. 

It is possible to change parameter set at stop and at 
full voltage running. 

54 FUNCTIONAL DESCRIPTION SET-UP MENU 

0610 

1 
Parameter set 

Default: 1 

Range: 0, 1, 2, 3, 4 

0 
Parameter set are selected by the 
external input 16 and 17 (see 
below). 

1, 2, 3, 4 Selection of parameter set 1-4. 

MI ITHIMM) enin191"1"611"1 °NT momixamiximm 

moirahcaralioi 

Fig. 56 Connection of external control inputs. 

Parameter Set PS1 (16-18) PS2 (17-18) 

1 Open Open 
2 Closed Open 
3 Open Closed 
4 Closed Closed 
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7.21 Motor protection, overload (F2 
alarm) 

In many cases it is convenient to have a complete 
starter. The soft starter have a possibility to use either 
an input PTC signal from the motor, an internal ther- 
mal model of the motor for thermal protection or both 
together at the same time. Slight overload for long time 
and several overloads of short duration will be detected 
with both methods. 

0 7 °0 

no 
Motor PTC Input 

Default: no 

Range: no, YES 

no Motor PTC input is disabled 

YES 

Motor PTC input is activated: 
- Connect the PTC to terminals 69 

and 70, see table 12, page 32 and 
§ Fig. 30, page 34. 

- A to hot motor will give an F2 
alarm. The alarm can only be reset- 
ted after cooling down of the motor. 

NOTE! Open terminals will give an F2 alarm Immediately. 
Make sure the PTC is always connected or the terminals 
are shorted. 

NOTE! The internal motor thermal protection will still 
generate an alarm If It is not selected oFF. 

0 7 2 °° 

1 0 
Internal motor thermal 
protection 

Default: 10 

Range: oFF, 2-40 sec 

oFF Internal motor protection is disabled. 

2-40 

Selection of the thermal curve 
according to Fig. 57 
- Check that menu 042 is set to the 

proper motor current (see § 7.16, 
page 50). 

- If the current exceeds the 100% 
level an F2 alarm is activated. 

- The motor model thermal-capacity 
must cool down to 95% before reset 
can be accepted. 

- Used thermal capacity in menu 073 
in § 7.21, page 55. 

NOTE! If 'Bypass' is used check that the current trans- 
formers are placed and connected correctly (see Fig. 43 on 
page 44). 

CAUTION! Used thermal capacity Is set to 0 if the 
control board loses its supply (terminal 01 and 
02). This means that the Internal thermal model 
starts with a 'cold' motor, which perhaps In reality 
Is not the case. This means that the motor can be 

overheated. 

Fig. 57 The thermal curve 

FUNCTIONAL DESCRIPTION SET-UP MENU 55 
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0 7 3 ° o 

0 
Used thermal capacity 

Default: - 

Range: 0-150% 

Read-out of the used thermal capacity. If menu 072 
'Internal motor thermal protection' is selected oFF, 
the capacity is shown as if the default class 10 was 
selected. 

0740 

o F F 

Starts per hour limitation 

Default: oFF 

Range: oFF, 1-99/hour 

oFF Starts per hour limitation is disabled. 

1-99 
Sets the start per hour limitation 
alarm. If the selected number is 
exceeded, alarm F11 occurs. 

0750 

0 
Locked rotor alarm 

Default: oFF 

Range: oFF, 1.0-10.0 sec 

oFF Locked rotor alarm is disabled 

1.0-10.0 
An F5 alarm is given when the rotor 
locks. The alarm is active during 
starting and running. 

56 FUNCTIONAL DESCRIPTION SET-UP MENU 

7.22 Mains protection 

0810 

1 0 
Voltage unbalance alarm 

Default: 10 

Range: 2 -25% Un 

Insert limit in % of nominal motor voltage. Max 
unbalance in voltage between the 3 input phases is 
compared with the selected value. This is a cate- 
gory 2 alarm. 

0 8 2 ° 0 

o F F 

Response delay voltage 
unbalance alarm 

Default: oFF 

Range: oFF, 1-60 sec 

oFF Unbalance voltage alarm is disabled 

1-60 Set the response delay time for 
unbalanced voltage alarm F8. 

0 8 3 ° o 

1 1 5 
Over voltage alarm 

Default: 115 

Range: 100 -150% Un 

Insert limit in % of nominal motor voltage. Max volt- 
age of the 3 input phases is compared with the 
selected value. This is a category 2 alarm. 

084°° 

o F F 

Response delay over voltage 
alarm 

Default: oFF 

Range: oFF, 1-60 sec 

oFF Overvoltage alarm is disabled 

1-60 Set the response delay time for over 
voltage alarm F9. 
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0 8 5 ° 
o 

o F F 

Under voltage alarm 

Default: 85 

Range: 75-100 Un 

Insert limit in % of nominal motor voltage. Min volt- 
age of the 3 input phases is compared with the 
selected value. This is a category 2 alarm. 

0 8 6 ° o 

o F F 

Response delay under 
voltage alarm 

Default: oFF 

Range: oFF, 1-60 sec 

oFF Under voltage alarm is disabled 

1-60 Set the response delay time for 
under voltage alarm F10 

0 8 7 ° o 

Phase sequence 

Default: - 

Range: L123, L321 

L123 is the direct phase sequence. 
L321 is the reverse phase sequence. 

0 8 8 ° o 

o F 

Phase reversal alarm 

Default: oFF 

Range: oFF, on 

oFF Phase reversal alarm is disabled 

on 

Sets the phase reversal Alarm. 
- Switch on the power supply first. 

The phase sequence is stored as 
the correct sequence. 

- Sets the menu 088 to "on". 
- Any reversal of phase sequence will 

cause alarm F16. 

NOTE! The actual phase sequence can be viewed In menu 

87. 

7.23 Application protection (load 
monitor) 

7.23.1 Load monitor max and min/protection 
(F6 and F7 alarms) 

MSF has a built in load monitor based on the output 
shaftpower. This is a unique and important function 
which enables protection of machines and processes 
driven by the motor connected to the soft starter. Both 
a Min and Max limit is possible to select. 

In combination with the pre-alarm function, see 
§ 7.23.2, page 58, this create a powerful protection. An 
auto set function is also included for an automatic set- 
ting of the alarm limits. A start-up delay time can be 
selected to avoid undesired alarms at start-up, see Fig. 
58 on page 60. 

NOTE! The load monitor alarms are all disabled during a 
stop ramp. 

0 8 9 °0 

n o 
Auto set power limits 

Default: no 

Range: no, YES 

no Auto set is disabled 

YES 
Auto set is activated if ENTER is 
pressed. 

0900 

0 
Output shaftpower In % 

Default: - 

Range: 0-200% 

Measured output shaftpower in % of nominal motor 
power. 

NOTE! System must be In full voltage running before an 
auto set Is permitted. 

The actual power is regarded as 1.00xP 
The set levels are: 

Power max alarm limit[092]: 
Power max pre-alarm limit[094]: 
Power min pre-alarm limit[096]: 
Power min alarm limit[098]: 

act. 

1.15xP actual 
1.10xP actual 
0.90xP actual 
0.85xP actual 

A successful auto set shows a message 'Set' for 3 s and if 
something goes wrong a message 'no' will be showed. 

FUNCTIONAL DESCRIPTION SET-UP MENU 57 
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0 91 ° o 

10 
Start delay power limits 

Default: 10 sec 

Range: 1-250 sec 

From start command during selected delay time, all 
power load monitor alarms and pre-alarms are disa- 
bled. 

092 ° o 

1 1 5 
Max power alarm limit 

Default: 115 

Range: 5-200% Pn 

Insert limit in % of nominal motor power. The actual 
power in % of nominal motor power, could be read 
out in menu 090. If output shaft power exceeds 
selected limit, an F6-alarm occurs after the 
response delay time. The 'Auto set' function in 
menu 089, affect this limit even if the alarm is set 
"oFF" in menu 093. This is a category 1 alarm. 

0930 

o F F 

Response delay max alarm 

Default: oFF 

Range: oFF, 0.1-25.0 sec 

oFF Max Alarm is disabled. 

0.1-25.0 
Sets the response delay of the Max 
Alarm level. 

58 FUNCTIONAL DESCRIPTION SET-UP MENU 

7.23.2 Pre-alarm 
It could be useful to know if the load is changing 
towards a load alarm limit. It is possible to insert both a 
Max and MM pre-alarm limit based on the motor out- 
put shaft power. If the load exceeds one of these limits, 
a pre-alarm condition occurs. 

It should be noted that it is not normal alarms. 
They will not be inserted in the alarm list, not activat- 
ing the alarm relay output, not displayed on the display 
and they will not stop operation. But it is possible to 
activate relay K1 or K2 if a pre-alarm condition occurs. 
To have pre-alarm status on any of these relays, select 
value 3 in menu 051 or 052 (see § 7.17, page 51). 

A start-up delay time can be selected in menu 091 
to avoid undesired pre-alarms at start-up. Note that this 
time is also shared with power Max and Min alarms. 

NOTE! The pre-alarm status is always available on the serial 
communication. 

0 9 4 1 ° o 

1 1 0 
Max power pre-alarm limit 

Default: 110 

Range: 5 -200% Pn 

Insert limit in % of nominal motor power. The actual 
power in % of nominal motor power, could be read 
out in menu 090. If output shaft power exceeds 
selected limit, a pre-alarm occurs after the respon- 
se delay time. The 'Auto set' function in menu 089, 
affect selected limit even if the pre-alarm is set 
"oFF" in menu 095. 

0 9 5 °0 

o F 
F 

Max pre-alarm response 
delay 

Default: oFF 

Range: oFF, 0.1 - 25.0 sec 

oFF Max Pre-Alarm is disabled. 

0.1-25.0 Sets the response delay of the Max 
Pre-Alarm level. 
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0 9 6 ° o 

0 
Min power pre-alarm limit 

Default: 90% 

Range: 5 -200% Pn 

Insert limit in % of nominal motor power. The actual 
power in % of nominal motor power, could be read 
out in menu 090. If output shaft power goes below 
selected limit, a pre-alarm occurs after the 
response delay time. The 'Auto set' function in 
menu 089, affect selected limit even if the pre- 
alarm is set "oFF" in menu 097. 

097 ° o 

o F F 

Min pre-alarm response delay 

Default: oFF 

Range: oFF, 0.1 - 25.0 sec 

oFF Min Pre-Alarm is disabled. 

0.1-25.0 
Sets the response delay of the Min 
Pre-Alarm level. The Min Pre-alarm is 
disabled during a stop ramp down. 

0980 

8 5 
Min power alarm limit 

Default: 85 

Range: 5-200% Pn 

Insert limit in % of nominal motor power. The actual 
power in % of nominal motor power, could be read 
out in menu 090. If output shaft power goes below 
selected limit, an F7-alarm occurs after the 
response delay time. The 'Auto set' function in 
menu 089, affect this limit even if the alarm is set 
'oFF' in menu 099. This is a category 1 alarm. 

0 919 g 

o F F 

Min alarm response delay 

Default: oFF 

Range: oFF, 0.1-25.0 sec 

oFF Min Alarm is disabled 

0.1-25.0 
Sets the response delay of the Min 
Alarm level. The Min alarm is disa- 
bled during a stop ramp down. 
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92 Max Alarm (115%) 

Start ramp 

94 Max Pre-alarm (110%) 

100% 
Default:PNOM or 

Autoset:PmomENTARY 

96 Min Pre-alarm (90%) 

98 Min Alarm (85%) 

Max Alarm 

Under load situation Overload situation 

93 Response Delay (1s) 

Max Pre-alarm ---4_Humm.F__.__ 

Min Pre-alarm 

Min Alarm 

95 Response Delay (is) 

----14-01111111M1111111 

97 Response Delay (1s) 

91 Start Delay(10s) 

*Ns 
99 Response Delay (1s) 

93 Response Delay (1s) 

95 Response Delay (1s) 

03-F96 
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7.24 Resume alarms 

7.24.1 Phase input failure Fl 
Multiple phase failure. 
Shorter failure than 100ms is ignored. If failure 
duration time is between 100 ms and 2 s, operation 
is temporary stopped and a soft start is made if the 
failure disappears before 2 s. If failure duration time 
is longer than 2 s, an Fl alarm is given in cat. 2. 

Single phase failure. 
During start up (acceleration) the behaviour is like 
multiple phase failure below. When full voltage 
running there is a possibility to select the behaviour. 

101° 0 

n o 
Run at single phase loss 

Default: no 

Range: no, YES 

no 
Soft starter trips if a single phase 
loss is detected. Alarm Fl (category 
2) will appear after 2 sec. 

YES 

Soft starter continues to run after a 
single phase loss. 
- Alarm Fl appears after 2 sec. 
- If the loose phase is reconnect the 

alarm is reset automatically. 
- If running on 2 phases, a stop com- 

mand will give a Direct on line stop 
(freewheel) 

7.24.2 Run at current limit time-out F4 
In modes 'Current limit at start' and 'Voltage ramp 
with current limit at start' an alarm is activated if still 
operating at current limit level when selected ramp 
time exceeds. If an alarm occurs there is a possibility to 
select the behaviour. 

10 2 °0 

n o 
Run at current limit time-out 

Default: no 

Range: no, YES 

no 
Soft starter trips if the current limit 
time-out is exceeded. Alarm F4 (cate- 
gory 2) appears. 

YES 

Soft starter continues to run after the 
current limit time-out has exceeded: 
- Alarm F4 appears 
- The current is no longer controlled 

and the soft starters ramps up to full 
voltage with a 6s ramp time. 

- Reset the alarm with either ENTER/ 
RESET key or by giving a stop com- 
mand. 

7.25 Slow speed with JOG 
Slow speed with "JOG" is possible from the "JOG" 
keys, but also from terminals, see menu 57 page 53 and 
serial comm. The "JOG" is ignored if the soft starter is 

running. The slow speed "JOG" function has to be 
enabled for both forward and reverse directions in 
menus 103 and 104, see below. 

NOTE! The enable functions is for all control modes. 

10 310 

o F F 

JOG forward enable 

Default: oFF 

Range: oFF, on 

oFF JOG forward disabled 

on JOG forward enabled 

1 4 ° 0 

. 

o F F 

JOG reverse enable 

Default: oFF 

Range: oFF, on 

oFF JOG reverse disabled 

on JOG reverse enabled 

JOG JOG //// 
03-F108 

Fig. 59 The 2 Jog keys. 
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7.26 Automatic return menu 
Often it is desirable to have a specific menu on the dis- 
play during operation, i.e. RMS current or power con- 
sumption. The Automatic return menu function gives 
the possibility to select any menu in the menu system. 

The menu selected will come up on the display 
after 60 sec. if no keyboard activity. The alarm messages 
(F1 -F16) have a priority over menu 105 (as they have 
for all menus). 

1050 

o F F 

Automatic return menu 

Default: oFF 

Range: oFF, 1-999 

1-999 
Pressing "+"/"-" will lead through 
the menu system. 

7.27 Communication option, related 
Parameters 

The following parameters have to be set-up: 
- Unit address. 
- Baud rate. 

Parity 
Behaviour when contact broken. 

Setting up the communication parameter must be 
made in local 'Keyboard control' mode. See § 7.2, page 
37. 

111 °° 

Serial comm unit address 

Default: 1 

Range: 1-247 

This parameter will select the unit address. 

112 ° o 

9. 6 
Serial comm baudrate 

Default: 9.6 

Range: 2.4, 4.8, 9.6, 19.2, 38.4 kBaud 

This parameter will select the baudrate. 

62 FUNCTIONAL DESCRIPTION SET-UP MENU 

113 °0 

0 
Serial comm parity 

Default: 0 

Range: 0.1 

This parameter will select the parity. 
0 No parity. 
1 Even parity. 

Serial comm. broken alarm 
If control mode is 'Serial comm. control' and no con- 
tact is established or contact is broken the Soft starter 
consider the contact to be broken after 15 sec, the soft 
starter can act in three different ways: 

1 Continue without any action at all. 
2 Stop and alarm after 15 sec. 
3 Continue and alarm after 15 sec. 

If an alarm occurs, it is automatically reset if the com- 
munication is re-established. It is also possible to reset 
the alarm from the soft starter keyboard. 

114 ° o 

Serial comm. contact 
interrupted 

Default: 1 

Range: oFF, 1, 2 

This parameter will control the behaviour in the soft 
starter when the serial comm. is interrupted. 
oFF No alarm and continue operation. 
1 Alarm and stop operation. 
2 Alarm and continue operation. 
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206 °° 

no 
Reset of power consumption 

Default: no 

Range: no, YES 

no No reset of power consumtion. 

YES 
Reset power consumption in menu 
205 to 0.000. 

207°° 0 

0. 0 
Motor shaft torque 

Default: - 

Range: -9999 - + 9999Nm 

Viewing will show negative value if generator mode. 

208°° 0 

0. 0 
Operation time 

Default: - 

Range: Hours 

Operation time is calculated when the soft starter 
is in RUN mode. After 9999 hours the display will 
show two values. 
Example: 12467 hours shows 1 1 sec 

2467 5sec 

2110 

0. 0 
RMS current In phase LI 

Default: - 

Range: 0.0 - 9999Amp 

View the current in phase L1. 

64 FUNCTIONAL DESCRIPTION SET-UP MENU 

212 o 

0. 
RMS current in phase L2 

Default: - 

Range: 0.0 - 9999Amp 

View the current in phase L2. 

213 0° 

0.0 
RMS current In phase L3 

Default: - 

Range: 0.0 - 9999Amp 

View the current in phase L3. 

214°° 

0 
Main voltage LI-L2 

Default: - 

Range: 0-720V 

View main voltage L1-L2. 

215 g 

0 
Main voltage LI -L3 

Default: - 

Range: 0 - 720V 

View main voltage L1-L3. 

216 g 

0 
Main voltage L2-L3 

Default: 

Range: 0 - 720V 

View main voltage L2-L3. 
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7.30 Keyboard lock 
The keyboard can be locked to prohibit operation and 
parameter setting by an unauthorised. Lock keyboard 
by pressing both keys "NEXT " and "ENTER 

" for at least 2 sec. The message '- Loc' will display 
when locked. To unlock keyboard press the same 2 

keys "NEXT -I. " and "ENTER 4_J " for at least 2 
sec. The message 'unlo' will display when unlocked. 

In locked mode it is possible to view all parameters 
and read-out, but it is forbidden to set parameters and 
to operate the soft starter from the keyboard. 

The message '-Loc' will display if trying to set a 

parameter or operate the soft starter in locked mode. 
The key lock status can be read out in menu 221. 

2211 
°0 

no 
Locked keyboard Info 

Default: no 

Range: no, YES 

no Keyboard is not locked 

YES Keyboard is locked 

7.31 Alarm list 
The alarm list is generated automatically. It shows the 
latest 15 alarms (F1 - F16). The alarm list can be useful 
when tracing a failure in the soft starter or its control 
circuit. Press key "NEXT " or "PREV 4- " to 
reach the alarm list in menus 901-915 (menu 007 has 
to be ON). 

9010 

F 1 
Alarm 

Default: - 

Range: F1-F16 

View actual alarm 
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8. PROTECTION AND ALARM 

The soft starter is equipped with a protection system 
for the motor, the machine and for the soft starter 
itself. 
Three categories of alarm are available: 

Category 1 
Alarm that stops the motor and need a separate reset 
before a new start can be accepted. 
Category 2 
Alarm that stops the motor and accepts a new start 
command without any separate reset. 
Category 3 
Alarm that continues to run the motor. 

All alarm, except pre-alarm, will activate the alarm 
relay output K3, flash a red fault number on the display 
and it will also be placed in the alarm list. As long as 
the alarm is active, the display is locked in the alarm 
indication. 

The relay output K3 can be used in the control cir- 
cuit for actions needed when alarm occurs. 

If more than one alarm is active, it is the last alarm 
that is presented on the display. 

8.1 Alarm description 

8.1.1 Alarm with stop and requiring a separate 
reset 

Operation will stop for a category 1 alarm. A separate 
reset is needed before a new start command is 

accepted. It is possible to reset from keyboard (pushing 
"ENTER/RESET") regardless of selected control 
mode. It is also possible to reset the alarm from the 
actual control mode (i.e. if control mode is serial com- 
munication, a reset is possible to do from serial com- 
munication). 

A reset is accepted first when the alarm source goes 
back to normal. 

When a reset is made, the alarm relay output K3 is 

deactivated, the alarm indication on the display disap- 
pear and the original menu shows. 

After a reset is made the system is ready for a new 
start command. 

8.1.2 Alarm with stop and requiring only a new 
start command 

Operation will stop for a category 2 alarm. A restart 
can be done and at the same time the alarm relay out- 
put K3 is deactivated, the alarm indication on the dis- 
play disappear and the original menu shows. 

It is still possible to reset the alarm in the same way 
as for category 1 alarms (see 8.1.1), if a start is not 
required at the time. 

66 PROTECTION AND ALARM 

8.1.3 Alarm with continue run 
Operation will continue run for a category 3 alarm. 
Some different reset behaviour is possible (see remarks 
for the specific alarms in § 8.2, page 67). 

Automatic reset when the alarm source goes back 
to normal. 
Automatic reset when a stop command is given. 
Manual reset during run. 

When the reset occurs, the alarm relay output K3 is 

deactivated, the alarm indication on the display disap- 
pear and the original menu shows. 
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8.2 Alarm overview 

Display 
Indication Protective function Alarm category Remark 

Fl Phase input failure. 

Cat 3. Run with auto reset. 

Single phase failure when full voltage 
running if menu 101 'Run at phase 
loss' = YES. If the fault phase comes 
back, an automatic reset is made. 

Cat 2. Stop with reset in start. 
Multiple phase failure or single phase 
failure when not full voltage running or 
if menu 101 ' Run at phase loss' = no. 

F2 
Motor protection, 
overload. Cat 1. Stop with manual reset. 

If menu 071 'Motor PTC input' = YES, 
cool down the motor. 
If menu 071 'Motor PTC input' = no, 
the internal model has to 'cool' down. 

F3 Soft start overheated Cat 1. Stop with manual reset. If not cooled down, a reset will not be 
accepted. 

F4 
Full speed not reached 
at set current limit 
and start time. 

If menu 102 'Run at current limit 
time-out' = no. 
Cat 2. Stop with reset in start. 

The current limit start is not corn- 
pleted. 

If menu 102 'Run at current limit 
time-out' = YES. 
Cat 3. Run with manual reset. 

When start time expired, a 6 sec 
ramp is used to reach full voltage, 
without control of the current. Reset 
the alarm with either a manual reset 
or a stop command. 

F5 Locked rotor. Cat 1. Stop with manual reset. Motor and/or machine protection. 

F6 
Above max power 
limit. Cat 1. Stop with manual reset. Machine protection. 

F7 Below min power limit. Cat 1. Stop with manual reset. Machine protection. 

F8 Voltage unbalance. Cat 2. Stop with reset in start. Motor protection. 

F9 Over voltage: Cat 2. Stop with reset in start. Motor protection. 

F10 Under voltage. Cat 2. Stop with reset in start. Motor protection. 

F11 Starts / hour 
exceeded. Cat 2. Stop with reset in start. Motor and/or machine protection. 

F12 Shorted thyristor. Cat 3. Run with manual reset. 

When stop command comes, the stop 
will be a 'Direct On Line' stop, and the 
soft starter will be resetted. After this 
fault it is possible to start only in 
'Direct On Line' mode. One or more 
thyristors probably damaged. 

F13 Open thyristor. Cat 1. Stop with manual reset. One or more thyristors probably dam- 
aged. 

F14 Motor terminal open. Cat 1. Stop with manual reset. Motor not correctly connected. 

F15 
Serial communication 
broken. 

If menu 114 Serial comm. con- 
tact broken = 1. Cat 2. Stop 
with reset in start. 

Serial communication broken will stop 
operation. Run from keyboard if nec- 
essary. 

If menu 114 Serial comm. con- 
tact broken = 2. Cat 3. Run with 
auto reset. 

Serial communication broken will not 
stop operation. Stop from keyboard if 
necessary. 

F16 Phase reversal alarm. Cat 1. Stop with manual reset. Incorrect phase order on main voltage 
input. 
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9. TROUBLE SHOOTING 

9.1 Fault, cause and solution 

Observation Fault Indication Cause Solution 

The display is not 
illuminated. None No control voltage. Switch on the control voltage. 

The motor does not 
run. 

Fl 
(Phase input failure) 

Fuse defective. Renew the fuse. 

No mains supply. Switch the main supply on. 

F2 
(Motor protection, overload) 

Perhaps PTC connection. 
Perhaps incorrect nominal 
motor current inserted (menu 
042). 

Check the PTC input if PTC protec- 
ton is used. 
If internal protection is used, per- 
haps an other class could be used 
(menu 072). 
Cool down the motor and make a 
reset. 

F3 
(Soft start overheated) 

Ambient temperature to high. 
soft starter duty cycle 
exceeded. 
Perhaps fan failure. 

Check ventilation of cabinet. 
Check the size of the cabinet. 
Clean the cooling fins. 
If the fan(s) is not working cor- 
rect, contact your local MSF sales 
outlet. 

F4 
(Full speed not reached at 
set current limit and start 
time) 

Current limit parameters are 
perhaps not matched to the 
load and motor. 

Increase the starting time and/or 
the current limit level. 

F5 
rotor) 

Something stuck in the machine 
or perhaps motor bearing fail 
ore. 

Check the machine and motor 
bearings. bearings. Perhaps the alarm delay 
time can be set longer (menu 
075). 

F6 
(Above max power limit) Overload 

Over load. Check the machine. 
Perhaps the alarm delay time can 
be set longer (menu 093). 

F7 
(Below min power limit) Under load 

Under load. Check the machine. 
Perhaps the alarm delay time can 
be set longer (menu 099). 

F8 
(Voltage unbalance) Main supply voltage unbalance. Check mains supply. 

F9 
(Over voltage) Main supply over voltage. Check mains supply. 

F10 
(Under voltage) Main supply under voltage. Check mains supply. 

Fll 
(Starts / hour exceeded) 

Number of starts exceeded 
according to menu 074. 

Wait and make a new start. 
Perhaps the number of starts / 
hour could be increased in menu 
074. 

F13 
(Open thyristor) Perhaps a damaged thyristor. 

Make a reset and a restart. If the 
same alarm appears immediately, 
contact your local MSF sales out- 
let. 

F14 
(Motor terminal open) 

Open motor contact, cable or 
motor winding. 

If the fault is not found, reset the 
alarm and inspect the alarm list. If 
alarm F12 is found, a thyristor is 
probably shorted. 
Make a restart. If alarm F14 
appears immediately, contact your 
local MSF sales outlet. 

68 TROUBLE SHOOTING 

SP305 Jesmond Road SPS Electrical Switchboard HALLCO OM Manual

Q-Pulse Id TMS1093 Active 10/12/2014 Page 143 of 334



Observation Fault indication Cause Solution 

The motor does not 
run. 

F15 
(Serial communication bro- 
ken) 

Serial communication broken. 

Make a reset and try to establish 
contact. Check contacts, cables 
and option board. 
Verify 
- System address (menu 111). 
- Baudrate (menu 112). 

Parity (menu 113). 
If the fault is not found, run the 
motor with keyboard control if 
urgent (set menu 006 to "1"). See 
also manual for serial communica- 
tion. 

F16 
(Phase reversal) 

Incorrect phase sequence on 
main supply. Switch L2 and L3 input phases. 

- - - - 

Start command comes perhaps 
from incorrect control source. 
(I.e. start from keyboard when 
remote control is selected). 

Give start command from correct 
source (menu 006). 

-Loc System in keyboard lock. 
Unlock keyboard by pressing the 
keys 'NEXT' and 'ENTER' for at 
least 3 sec. 

The motor is run- 
ning but an alarm 
is given. 

Fl 
(Phase input failure) 

Failure in one phase. 
Perhaps fuse defective. 

Check fuses and mains supply. 
Deselect 'Run at single phase 
input failure' in menu 101, if stop 
is desired at single phase loss. 

F4 
(Full speed not reached at 
set current limit and start 
time) 

Current limit parameters are 
perhaps not matched to the 
load and motor. 

Increase the starting time and/or 
the current limit level. Deselect 
'Run at current limit time-out' in 
menu 102, if stop is desired at 
current limit time-out. 

F12 
(Shorted thyristor) 

Perhaps a damaged thyristor. 

When stop command is given, a 
free wheel stop is made. Make a 
reset and a restart. If alarm F14 
appears immediately, contact your 
local MSF sales outlet. 
If it is urgent to start the motor, 
set soft starter in 'Direct On Line' 
(menu 024). It is possible to start 
in this mode. 

By pass contactor is used but 
menu 032 'Bypass' is not set to 
"on". 

Set menu 032 'Bypass' to "on". 

F15 
(Serial communication bro- 
ken) 

Serial communication broken. 

Make a reset and try to establish 
contact. Check contacts, cables 
and option board. 
Verify 
- System address (menu 111). 
- Baudrate (menu 112). 
- Parity (menu 113). 
If the fault is not found, run the 
motor with keyboard control if 
urgent, see also manual for serial 
communication. 
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Observation Fault Indication Cause Solution 

The motor jerks 
etc. 

When starting, motor 
reaches full speed but it 
jerks or vibrates. 

If 'Torque control' or 'Pump con- 
trol' is selected, it is necessary 
to input motor data into the sys- 
tem. 

Input nominal motor data in menus 
041-046. Select the proper load 
characteristic in menu 025. 
Select a correct initial- and end 
torque at start in menus 016 and 
017. If 'Bypass' is selected, check 
that the current transformers are 
correct connected. 

Starting time too short. Increase starting time. 

Starting voltage incorrectly set. Adjust starting voltage. 

Motor too small in relation to 
rated current of soft starter. 

Use a smaller model of the soft 
starter. 

Motor too large in relation to 
load of soft starter. Use larger model of soft starter. 

Starting voltage not set 
correctly 

Readjust the start ramp. 

Select the current limit function. 

Starting or stopping time 
too long, soft does not work. 

Ramp times not set correctly. Readjust the start and/or stop 
ramp time. 

Motor too large or too small in 
relation to load. Change to another motor size. 

The monitor func- 
tion does not work. No alarm or pre-alarm 

It is necessary to input nominal 
motor data for this function. 
Incorrect alarm levels. 

Input nominal motor data in menus 
041-046. Adjust alarm levels in 
menus 091 - 099. If 'Bypass' is 
selected, check that the current 
transformers are correct con- 
nected. 

Unexplainable 
a 

F5, F6, F7, F8, F9, F10 Alarm delay time is to short. 
Adjust the response delay times 
for the alarms in menus 075, 082, 
084, 086, 093 and 099. 

The system seems 
locked in an alarm. 

F2 
(Motor protection, overload) 

PTC input terminal could be 
open. 
Motor could still be to warm. 
If internal motor protection is 
used, the cooling in the internal 
model take some time. 

PTC input terminal should be 
short circuit if not used. Wait until 
motor PTC gives an OK (not over- 
heated) signal. Wait until the 
internal cooling is done. Try to 
reset the alarm after a while. 

F3 
(Soft start overheated) 

Ambient temperature to high. 
Perhaps fan failure. 

Check that cables from power 
part are connected in terminals 
073, 074, 071 and 072. MSF-017 
to MSF-145 should have a short 
circuit between 071 and 072. 
Check also that the fan(s) is rotat- 
ing. 

Parameter will not 
be accepted. 

__ _ _ If the menu number is one of 
020 - 025, only one can bee 
selected. 
In other words only one main 
mode is possible at a time. 

Deselect the other main mode 
before selecting the new one. 

If menu 061, 'Parameter set' is 
set to "0", the system is in a 
remote parameter selection 
mode. It is now impossible to 
change most of the parameters. 

Set the menu 061, 'Parameter 
set' to a value between "1" - "4" 
and then it is possible to change 
any parameter. 

During acceleration, decelera- 
tion, slow speed, DC brake and 
Power factor control mode, it is 
impossible to change parame- 
ters. 

Set parameters during stop or full 
voltage running. 

If control source is serial 
comm., it is impossible to 
change parameters from key- 
board and vice versa. 

Change parameters from the 
actual control source. 

Some menus include only read 
out values and not parameters. 

Read-out values can not be alte- 
red. In table 13, page 35, read-out 
menus has '-' in the factory set- 
ting column. 

-Loc Keyboard is locked. 
Unlock keyboard by pressing the 
keys 'NEXT' and 'ENTER' for at 
least 3 sec. 
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10. MAINTENANCE 

In general the soft starter is maintenance free. There are 
however some things which should be checked regu- 
larly. Especially if the surroundings are dusty the unit 
should be cleaned regularly. 

WARNING! Do not touch parts Inside the enclosure of 
the unit when the control and motor voltage is 

switched on. 

Regular maintenance 
Check that nothing in the soft starter has been dam- 
aged by vibration (loose screws or connections). 
Check external wiring, connections and control 
signals. Tighten terminal screws and busbar bolts if 
necessary. 
Check that PCB boards, thyristors and cooling fin 
are free from dust. Clean with compressed air if 
necessary. Make sure the PCB boards and thyristors 
are undamaged. 
Check for signs of overheating (changes in colour 
on PCB boards, oxidation of solder points etc.). 
Check that the temperature is within permissible 
limits. 
Check that the cooling fan/s permit free air flow. 
Clean any external air filters if necessary. 

In the event of fault or if a fault cannot be cured by 
using the fault-tracing table in chapter 9. page 68. 
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11. OPTIONS 

The following option are available. Please contact your 
supplier for more detailed information. 

11.1 Serial communication 
For serial communication the MODBUS RTU 
(RS232/RS485) option card is available order number: 
01-1733-00. 

Fig. 60 Option RS232/485 

11.2 Field bus systems 
Various option cards are available for the following bus 
systems: 

PROFIBUS DP order number: 01-1734-01 
Device NET, order number: 01-1736-01 
LONWORKS: 01-1737-01 
FIP 10: 01-1738-01 
INTERBUS-S: 01-1735-01 

Each system has his own card. The option is delivered 
with an instruction manual containing the all details for 
the set-up of the card and the protocol for program- 
ming. 

Fig. 61 Option Profibus 

72 OPTIONS 

11.3 External PPU. 
The external PPU option is used to move the PPU 
(keyboard) from the soft starter to the front of a panel 
door or control cabinet. 

The maximum distance between the soft starter and 
the external PPU is 3 m. 
The option can be factory mounted (01-2138-01) or it 
can be built in later (01-2138-00). For both versions 
instruction /data sheet are available. 

Fig. 62 Shows an example of the External PPU after it has been 
built in. 

11.3.1 Cable kit for external current 
transformers 

This kit is used for the bypass function, to connect the 
external current transformers more easy. order number: 
01-2020-00. 

Fig. 63 Cable kit 
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11.4 Terminal clamp 
Data: Single cables, Cu or Al 
Cables 95-300 mm2 
MSF type Cu Cable 310 
Bolt for connection to busbar M10 
Dimensions in mm 33x84x47 mm 
Order No. single 9350 
Data: Parallel cables, Cu or Al 
Cables 2x95-300 mm2 
MSF type and Cu Cable 310 to -835 
Bolt for connection to busbar M10 
Dimensions in mm 35x87x65 
Order No. parallel 9351 

Fig. 64 The terminal clamp. 
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12. TECHNICAL DATA 

3x200-525 V 50/60 Hz Model MSF-017 MSF-030 MSF-045 MSF060 

Soft starter rating according to AC35a, see 
chapter 4. page 13 

5.0-30:50-10 
heavy 

3.0-30:50-10 
normal/light 

5.0-30:50-10 
heavy 

3.0-30:50-10 
normal/light 

5.0-30:50-10 
heavy 

3.0-30:50-10 
normal/light 

5.0-30:50-10 
heavy 

3.0-30:50-10 
normal/light 

Rated current of soft starter (A) 17 22 30 37 45 60 60 72 

Recommended motor size (kW) for 400 V 7.5 11 15 18.5 22 30 30 37 

Recommended motor size (kW) for 525 V 11 15 18.5 22 30 37 37 45 

Order number: supply voltage (100-240V) 01-1301-01 01-1302-01 01-1303-01 01-1304-01 

Order number: supply voltage (380-500V) 01-1301-02 01-1302-02 01-1303-02 01-1304-02 

3x200-690V 50/60Hz Model MSF-017 MSF-030 MSF-045 MSF-060 

Rated current of soft starter (A) 17 22 30 37 45 60 60 72 

Motor power for 690V 15 18.5 22 30 37 55 55 75 
Order number: supply voltage (100-240V) 01-1321-01 01-1322-01 01-1323-01 01-1324-01 

Order number: supply voltage (380-500V) 01-1321-02 01-1322-02 01-1323-02 01-1324-02 

Electrical Data 

Recommended wiring fuse (A) 1) 25/50 I 32 35/80 I 50 50/125 I 80 63/160 I 100 

Semi-conductor fuses, if required 80 A 125 A 160 A 200 A 

Power loss at rated motor load (W) 50 I 70 90 I 120 140 180 180 215 

Power consumption control card 20 VA 20 VA 25 VA 25 VA 

Mechanical Data 

Dimensions in mm HxWxD 320x126x260 320x126x260 320x 126x 260 320x126x260 

Mounting position (Vertical/Horizontal) Vertical Vertical Vert. or Horiz. Vert. or Horiz. 

Weight (kg) 6.7 6.7 6.9 6.9 

Connection busbars Cu, (bolt) 15x4 (M6) 15x4 (M6) 15x4.(M6) 15x4 (M8) 

Cooling system Convection Convection Fan Fan 

General Electrical Data 

Number of fully controlled phases 3 

Voltage tolerance control Control +/- 10% 

Voltage tolerance motor Motor 200-525 +/- 1096/200-690 + 5%, -10% 

Recommended fuse for control card (A) __ Max-10 A 

Frequency 50/60 Hz 

Frequency tolerance +/- 10% 

Relay contacts 3 x 8A, 250 V resistive load, 3A 25OVAC inductive (PF=0.4) 

Type of protection/Insulation 

Type of casing protection 
I 

IP 20 

Other General Data 

Ambient temperatures 

In operation 0 - 40 °C 

Max. e.g. at 80% IN 50 °C 

In storage (-25) - (+70) °C 

Relative air humidity 95%, non-condensing 

Max. altitude without derating (See separate: Technical information 151) 1000 m 

Norms/Standards, Conform to: IEC 947-4-2, EN 292, EN 60204-1, UL508 

EMC, Emission EN 50081-2, (EN 50081-1 with bypass contactor) 

EMC, Immunity EN 50082-2 

1) Recommended wiring fuses for: Heavy (first column): ramp/direct start 
Normal/Light (second column): ramp start 

NOTE! Short circuit withstand MSFO17- 060 5000 rms A when used with KS or RK5 fuses. 

* 2-pole motor 
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3x200-525 V 50/60 Hz Model MSF-075 MSF-085 MSF-110 MSF-145 

Soft starter rating according to AC35a, see 
chapter 4. page 13 

5.0-30:50-10 
heavy 

3.0-30:50-10 
normal/light 

5.0-30:50-10 
heavy 

3.0-30:50-10 
normal/light 

5.0-30:50-10 
heavy 

3.0-30:50-10 
normal/light 

5.0-30:50-10 
heavy 

3.0-30:50-10 
normal/light 

Rated current of soft starter (A) 75 85 85 96 110 134 145 156 

Recommended motor size (kW) for 400 V 37 45 45 55* 55 75 75 

Recommended motor size (kW) for 525 V 45 55 55 75* 75 90 90 110 

Order number for supply voltage (100-240 V) 01-1305-01 01-1306-01 01-1307-01 01-1308-01 

Order number for supply voltage (380-550 V) 01-1305-02 01-1306-02 01-1307-02 01-1308-02 

3x200-690 V 50/60 Hz Model MSF075 MSF-085 MSF-110 MSF-145 

Rated current of soft starter (A) 75 85 85 90 110 134 145 156 

Motor power for 690V 55 75 75 90 90 110 132 160* 

Order number for supply voltage (100-240 V) 01-1325-01 01-1326-01 01-1327-01 01-1328-01 

Order number for supply voltage (380-550 V) 01-1325-02 01-1326-02 01-1327-02 01-1328-02 

Electrical Data 

Recommended wiring fuse (A) 1) 80/200 100 100/250 125 125/315 I 180 160/400 200 

Semi-conductor fuses, if required 250 A 315 A 350 A 450 A 

Power loss at rated motor load (W) 230 260 260 290 330 I 400 440 I 470 

Power consumption control card 25 VA 25 VA 25 VA 25 VA 

Mechanical Data 

Dimensions in mm HxWxD 320x126x260 320x126x260 400x176x260 400x176x260 

Mounting position (Vertical/Horizontal) Vert. or Horiz. Vert. or Horiz. Vert or Horiz. Vert. ouHoriz. 

Weight (kg) 6.9 6.9 12 12 

Connection, busbars Cu, (bolt) 15x4 (M8) 15x4 (M8) 20x4 (M10) 20x4 (M10) 

Cooling system Fan Fan Fan Fan 

General Electrical Data 

Number of fully controlled phases 3 

Voltage tolerance control Control +/- 10% 

Voltage tolerance motor Motor 200-525 +/- 1096/200-690 + 5%, -10% 

Recommended fuse for control card (A) Max 10 A 

Frequency 50/60 Hz 

Frequency tolerance +/- 10% 

Relay contacts 8A, 250 V resistive load, 3A, 250 V inductive load (PF=0.4) 

Type of protection/insulation 

Type of casing protection 
I 

IP 20 

Other General Data 

Ambient temperatures In operation 0 - 40 °C 

Max. e.g. at 80% IN 50 °C 

In storage (-25) - (+70) °C 

Relative air humidity 95%, non-condensing 

Max. altitude without derating (See separate: Technical information 151) 1000 m 

Norms/Standards, Conform to: IEC 947-4-2, EN 292, EN 60204-1, UL508 

EMC, Emission EN 50081-2, (EN 50081-1 with bypass contactor) 

EMC, Immunity EN 50082-2 

1) Recommended wiring fuses for: Heavy (first column): ramp/direct start 
Normal/Light (second column): ramp start 

NOTE1 Short circuit withstand MSF075-145 10000 rms A when used with K5 or RK5 fuses. 

* 2-pole motor 
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3x200-525 V 50/60 Hz Model MSF-170 MSF-210 MSF-250 MSF-310 MSF-370 

Soft starter rating according to AC35a, 
see chapter 4. page 13 

5.0-30: 
50-10 
heavy 

3.0-30: 
50-10 

normal/light 

5.0-30: 
50-10 
heavy 

3.0-30: 
50-10 

normal/light 

5.0-30: 
50-10 
heavy 

3.0-30: 
50-10 

normal/light 

5.0-30: 
50-10 
heavy 

3.0-30: 
50-10 

normal/light 

5.0-30: 
50-10 
heavy 

3.0-30: 
50-10 

normal/light 

Rated current of soft starter (A) 170 210 210 250 250 262 310 370 370 450 

Recommended motor size (kW) for 400 V 90 110 110 132 132 160* 160 200 200 250 

Recommended motor size (kW) for 525 V 110 132 132 160 160 200* 200 250 250 315 

Order no. for supply voltage (100-240V) 01-1309-11 01-1310-11 01-1311-11 01-1312-01 01-1313-01 

Order no. for supply voltage (380-550V) 01-1309-12 01-1310-12 01-1311-12 01-1312-02 01-1313-02 

3x200-690 V 50/60 Hz Model MSF-170 MSF210 MSF-250 MSF-310 MSF-370 

Rated current of soft starter (A) 170 210 210 250 250 262 310 370 370 450 

Motor power for 690 V 160 200 200 250 250 250 315 355 355 400 

Order no. for supply voltage (100-240V) 01-1329-01 01-1330-01 01-1331-01 01-1332-01 01-1333-01 

Order no. for supply voltage (380-550V) 01-1329-02 01-1330-02 01-1331-02 01-1332-02 01-1333-02 

Electrical Data 

Recommended wiring fuse (A) 1) 200/4001 200 250/400 315 250/5001 315 315/6301 400 400/8001 500 

Semi-conductor fuses, if required 700 A 700 A 700 A 800 A 1000 A 

Power loss at rated motor load (W) . 510 1 630 630 1 750 750 W 930 1100 1100 1 1535 

Power consumption control card 35 VA 35 VA 35 VA 35 VA 35 VA 

Mechanical Data 

Dimensions mm HxWxD incl. brackets 500x260x260 500x260x260 500x260x260 532x547x278 532x547x278 

Mounting position (Vertical/Horizontal) Vert. or Horiz. Vert. or Horiz. Vert. or Horiz. Vert. or Horiz. Vert. or Horiz. 

Weight (kg) 20 20 20 42 46 

Connection, Busbars Al/Cu (bolt) 30x4 (M10) 30x4 (M10) 30x4 (M10) 40x8 (M12) 40x8 (M12) 

Cooling system Fan Fan Fan Fan- Fan 

General Electrical Data 

Number of fully controlled phases 3 

Voltage tolerance control Control +/- 10% 

Voltage tolerance motor Motor 200-525 +/- 10%/200-690 + 5%, -10% 

Recommended fuse for control card (A) Max 10 A 

Frequency 50/60 Hz 

Frequency tolerance +/- 10% 

Relay contacts 8A, 250 V resistive load, 3A, 250 V inductive load (PF=0.4) 

Type of protection/insulation 

Type of casing protection 
I 

IP 20 

Other General Data 

Ambient temperatures In operation 0 - 40 *C 

Max. e.g. at 80% IN 50 *C 

In storage (-25) - (+70) *C 

Relative air humidity 95%, non-condensing 

Max. altitude without derating (See separate: Technical information 151) 1000 m 

Norms/Standards, Conform to: IEC 947-4-2, EN 292, EN 60204-1, (UL508, only MSF-170 to MSF-250) 

EMC, Emission EN 50081-2, (EN 50081-1 with bypass contactor) 

EMC, Immunity EN 50082-2 

1) Recommended wiring fuses for: Heavy (first column): ramp/direct start 
Normal/Light (second column): ramp start 

NOTE! Short circuit withstand MSF170-250 18000 rms A when used with K5 or RK5 fuses. 

* 2-pole motor 

76 TECHNICAL DATA 

SP305 Jesmond Road SPS Electrical Switchboard HALLCO OM Manual

Q-Pulse Id TMS1093 Active 10/12/2014 Page 151 of 334



3x200-525V 50/60Hz Model MSF-450 MSF-570 MSF710 MSF-835 MSF-1000 MSF-1400 

Soft starter rating according to AC35a, 
see chapter 4. page 13 

5.0-30: 50.1 ' heavy 

3.0-30: 
50-10 

normal/ 
light 

5.0-30: 
50-10 
heavy neavy 

3.0-30: 
50-10 5.0-30: 5040 

heavy " 
3.0-30: 
50-10 ,, 

nwma" 
Ught 

5.0-30: 
5010 
heavy " 

3.0-30: 
50-10 

"wmali light 

5.0-30: 5040 
heavy 

vy 

3.0-30: 
50-10, 

mmiali Ught 

5.0-30: 
50-10 
heavy 

vy 

3.0-30: 
50-10 

normal/ 
light 

Rated current of soft starter (A) 450 549 570 710 710 835 835 960 1000 1125 1400 1650 

Recommended motor size (kW) for 400 V 250 315 315 400 400 450 450 560 560 630 800 930 

Recommended motor size (kW) for 525 V 315 400 400 500 500 560 600 630 660 710 1000 250 

Order no. for supply voltage (100-240V) 01-1341-01 01-1315-01 01-1316-01 01-1317-01 01-1318-01 01-1319-01 

Order no. for supply voltage (380-550V) 01-1314-02 01-1315-02 01-1316-02 01-1317-02 01-1318-02 01-1319-02 

3x200-690V 50/60Hz Model MSF-450 MSF570 MSF-710 MSF-835 MSF1000 MSF-1400 

Rated current of soft starter (A) 450 549 570 640 710 835 835 880 1000 1125 1400 1524 

Motor power for 690 V 400 560 560 630 710 800 800 1000 1120 1400 1600 

Order no. for supply voltage (100-240V) 01-1334-01 01-1335-01 01-1336-01 01-1337-01 01-1338-01 01-1339-01 

Order no. for supply voltage (380-550V) 01-1334-02 01-1335-02 01-1336-02 01-1337-02 01-1338-02 01-1339-02 

Electrical Data 

Recommended wiring fuse (A 1) 500/1 k L 630 630/1 k I 800 800/1 ki 1 k 1 k/1.2 k 1 k 1k/1.4 k I 1.2 k 1.4 k/1.8 k 1.8 k 

Semi-conductor fuses, if required 1250 A 1250 A 1800 A 2500 A 3200 A 4000 A 

Power loss at rated motor load (W) 1400 _I 1730 1700 I 2100 2100 I 2500 2500 I 2875 3000 I 3375 4200 1 4950 

Power consumption control card 35 VA 35 VA 35 VA 35 VA 35 VA 35 VA 

Mechanical Data 

Dimensions mm HxWx D incl. brackets 532x 547x 278 . 687x640x302 687x640x302 687x640x302 900x875x336 900x875x336 

Mounting position (Vertical/Horizontal) Vert. or Horiz. Vert. or Horiz. Vert. or Horiz. Vert. or Horiz. Vert. or Horiz: . Vert. or,Horiz. 

Weight (kg) 46 64 78 80 175 175 

Connection, Busbars Al (bolt) 40x8 (M12) 40x10 (M12) 40x10 (M12) 40x10 (M12) 75x10 (M12) 75x10 (M12) 

Cooling system Fan Fan Fan Fan Fan. Fan 

General Electrical Data 

Number of fully controlled phases 3 

Voltage tolerance control Control +/- 10% 

Voltage tolerance motor Motor 200-525 +/- 10%/200-690 + 5%, -10% 

Recommended fuse for control card (A) Max 10 A 

Frequency 50/60 Hz 

Frequency tolerance +/- 10% 

Relay contacts 8A, 250 V resistive load, 3A, 250 V inductive load (PF=0.4) 

Type of protection/insulation 

Type of casing protection 
I 

IP 20 
I 

!P00 

Other General Data 

Ambient temperatures In operation 0 - 40 °C 

Max. e.g. at 80% IN 50 °C 

In storage (-25) - (+70) °C 

Relative air humidity 95%, non-condensing 

Max. altitude without derating (See separate: Technical information 151) 1000 m 

Norms/Standards, Conform to: IEC 947-42, EN 292, EN 60204-1 

EMC, Emission EN 50081-2, (EN 50081-1 with bypass contactor) 

EMC, Immunity EN 50082-2 

1) Recommended wiring fuses for: Heavy (first column): ramp/direct start 
Normal/Light (second column): ramp start 
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Semi-conductor fuses 
Always use standard commercial fuses to protect the 
wiring and prevent short circuiting. To protect the thy- 
ristors against short-circuit currents, superfast semicon- 
ductor fuses can be used if preferred (e.g. Bussmann 
type FWP or similar, see table below). 

The normal guarantee is valid even if superfast 
semiconductor fuses are not used. 

Type 
FWP Bussmann fuse 

A 12t (fuse) x 1000 

MSF-017 80 2.4 
MSF-030 125 7.3 
MSF-045 150 11.7 
MSF-060 200 22 
MSF-075 250 42.5 
MSF-085 300 71.2. 

MSF-110 350 95.6 
MSF-145 450 137 

MSF-170B 700 300 
MSF-210B 700 300 
MSF-250B 800 450 
MSF-310 800 450 
MSF-370 1000 600 
MSF-450 1200 2100 
MSF-570 1400 2700 
MSF-710 1800 5300 
MSF-835 2000 

MSF-1000 2500 

MSF-1400 3500 
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13. SET-UP MENU LIST 

enu 
nuMmber 

Function/Parameter Range Par.set Factory 
setting Value Page 

001 Initial voltage at start 25 - 90% of U 1- 4 30 page 36 

002 Start time ramp 1 1- 60 sec 1- 4 10 page 36 

003 Step down voltage at stop 100 - 40% U 1- 4 100 page 36 

004 Stop time ramp 1 oFF, 2 - 120 sec 1- 4 oFF page 36 

005 Current 0.0 - 9999 Amp page 36 

006 Control mode 1, 2, 3 1 - 4 2 page 37 

007 Extended functions & metering oFF, on oFF page 38 

008 Extended functions oFF, on oFF page 38 

011 Initial voltage start ramp 2 30 - 90% U 1- 4 90 page 38 

012 Start time ramp 2 oFF, 1- 60 sec 1- 4 oFF page 38 

013 Step down voltage stop ramp 2 100 - 40% U 1- 4 40 page 38 

014 Stop time ramp 2 oFF, 2 - 120 sec 1- 4 oFF page 38 

016 Initial torque at start 0 - 250% Tn 1- 4 10 page 39 

017 End torque at start 50 - 250% Tn 1- 4 150 page 39 

018 End torque at stop 0-100% Tn 1 - 4 0 page 39 

020 Voltage ramp with current limit at start oFF, 150 - 500% In 1- 4 oFF page 39 

021 Current limit at start oFF, 150 - 500% In 1- 4 oFF page 40 

022 Pump control oFF, on 1 - 4 oFF page 40 

023 Remote analogue control oFF, 1, 2 1 - 4 oFF page 41 

024 Full voltage start D.O.L oFF, on 1 - 4 oFF page 41 

025 Torque control oFF, 1, 2 1 - 4 oFF page 42 

030 Torque boost active time oFF, 0.1 - 2.0 sec 1- 4 oFF page 43 

031 Torque boost current limit 300 - 700% In 1- 4 300 page 43 

032 Bypass oFF, on 1- 4 oFF page 43 

033 Power Factor Control PFC oFF, on 1 - 4 oFF page 46 

034 Brake active time oFF, 1 - 120 sec 1 - 4 oFF page 47 

035 Braking strength 100 - 500% 1- 4 100 page 47 

036 Braking methods 1, 2 1- 4 1 page 47 

037 Slow speed torque 10 - 100 1- 4 10 page 49 

038 Slow speed time at start oFF, 1 - 60 sec 1 - 4 oFF page 49 

039 Slow speed time at stop oFF, 1- 60 sec 1- 4 oFF page 49 

040 DC-Brake at slow speed oFF, 1-60 sec 1 - 4 oFF page 49 

041 Nominal motor voltage 200 - 700 V 1 - 4 400 page 50 

042 Nominal motor current in % I 25-15 0 
Amp 

nsoft 
1 - 4 Insoft in Amp page 50 

043 Nominal motor power 25 - 300% of Pnsoft in 
kW 

1- 4 Pnsoft in kW page 50 

044 Nominal speed 500 - 3600 rpm 1 - 4 Nnsoft in rpm page 50 

045 Nominal power factor 0.50 - 1.00 1- 4 0.86 page 50 

046 Nominal frequency 50, 60 Hz 50 page 50 
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enu 
nuMmber 

Function/Parameter Range Par.set Factory 
setting Value Page 

051 Programmable relay K1 1, 2, 3, (4), 5 1 page 51 

052 Programmable relay K2 1, 2, 3, 4, 5 2 page 51 

054 Analogue output oFF, 1, 2 1 - 4 oFF page 52 

055 Analogue output value 1, 2, 3 1- 4 1 page 52 

056 Scaling analogue output 5 - 150% 1- 4 100 page 52 

057 Digital input selection oFF, 1, 2, 3, 4 1- 4 oFF page 53 

058 Digital input pulses 1-100 1- 4 1 page 53 

061 Parameter set 0, 1, 2, 3, 4 1 page 54 

071 Motor PTC input no, YES no page 55 

072 Internal motor thermal protection class oFF, 2 - 40 sec 10 page 55 

073 Used thermal capacity 0 - 150% page 55 

074 Starts per hour limitation oFF, 1- 99/hour 1- 4 oFF page 55 

075 Locked rotor alarm oFF, 1.0 - 10.0 sec 1- 4 oFF page 55 

081 Voltage unbalance alarm 2 - 25% Un 1- 4 10 page 56 

082 Response delay voltage unbalance alarm oFF, 1- 60 sec 1- 4 oFF page 56 

083 Over voltage alarm 100 - 150% Un 1- 4 115 page 56 

084 Response delay over voltage alarm oFF, 1 - 60 sec 1- 4 oFF page 56 

085 Under voltage alarm 75 - 100% Un 1- 4 85 page 57 

086 Response delay under voltage alarm oFF, 1 - 60 sec 1 - 4 oFF page 57 

087 Phase sequence L123, L321 page 57 

088 Phase reversal alarm oFF, on oFF page 57 

089 Auto set power limits no, YES no page 57 

090 Output shaft power 0.0 - 200.0% Pn page 57 

091 Start delay power limits 1- 250 sec 1- 4 10 page 58 

092 Max power alarm limit 5 - 200% Pn 1- 4 115 page 58 

093 Max alarm response delay oFF, 0.1 - 25.0 sec 1- 4 oFF page 58 

094 Max power pre-alarm limit 5 - 200% Pn 1- 4 110 page 58 

095 Max pre-alarm response delay oFF, 0.1 - 25.0 sec 1- 4 oFF page 58 

096 Min pre-alarm power limit 5 - 200% Pn 1- 4 90 page 58 

097 Min pre-alarm response delay oFF, 0.1 - 25.0 sec 1- 4 oFF page 59 

098 Min power alarm limit 5 - 200%Pn 1- 4 85 page 59 

099 Min alarm response delay oFF, 0.1 - 25.0 sec 1- 4 oFF page 59 

101 Run at single phase input failure no, YES 1- 4 no page 61 

102 Run at current limit time-out no, YES 1- 4 no page 61 

103 Jog forward enable oFF, on 1- 4 oFF page 61 

104 Jog reverse enable oFF, on 1- 4 oFF page 61 

105 Automatic return menu oFF, 1-999 oFF page 62 

111 Serial comm. unit address 1- 247 1 page 62 

112 Serial comm. baudrate 2.4 - 38.4 kBaud 9.6 page 62 
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nuMmber 
enu Function/Parameter Range Pa r.set Factory 

setting Value Page 

113 Serial comm. parity 0, 1 0 page 62 

114 Serial comm. contact broken oFF, 1, 2 1 page 62 

199 Reset to factory settings no, YES no page 63 

201 Current 0.0 - 9999 Amp page 63 

202 Line main voltage 0 - 720 V page 63 

203 Output shaft power -9999 - 9999 kW page 63 

204 Power factor 0.00 - 1.00 page 63 

205 Power consumption 0.000 - 2000 MWh page 63 - 
206 Reset power consumption no, YES no page 64 

207 Shaft torque -9999 - 9999 Nm page 64 

208 Operation time Hours page 64 

211 Current phase L1 0.0 - 9999 Amp page 64 

212 Current phase L2 0.0 - 9999 Amp page 64 

213 Current phase L3 0.0 - 9999 Amp page 64 

214 Line main voltage L1 - L2 0 - 720 V .page 64 

215 Line main voltage L1 - L3 0 - 720 V .page 64 

216 ,Line main voltage L2 - L3 0 - 720 V page 64 

221 Locked keyboard info no, YES no page 65 

901 Alarm list, Latest error . F1 - F16 . page 65 

902 -915 Alarm list, Older error in chronological order F1 - F16 page 65 

Explanation of units: 
U Input line voltage 
Un Nominal motor voltage. 
In Nominal motor current. 
Pn Nominal motor power. 
Nn Nominal motor speed. 
Tn Nominal shaft torque. 
Insoft Nominal current soft starter. 
Pnsoft Nominal power soft starter. 
Nnsoft Nominal speed soft starter. 

Calculation shaft torque 

= Pn 
n 

T(721c) 

NOTE! The six main functions for motor control, menus 
020-025, can only be selected one at a time. 

SET-UP MENU LIST 81 

SP305 Jesmond Road SPS Electrical Switchboard HALLCO OM Manual

Q-Pulse Id TMS1093 Active 10/12/2014 Page 156 of 334



S 

14. INDEX 

Numerics 
2-wire start/stop 
3-wire start/stop 

A 

Above max power limit 
Alarm category 
Alarm list 
Alarm reset 
Ambient temperatures . 10, 

77 
analogue control 
Analogue input 
Analogue output 
Analogue output gain 
Analogue output value 
Auto set power limits 
automatic reset 
Automatic return menu 

B 

Basic parameter setting 
Below min power limit 
Brake method 
Braking Strenght 
Braking time 
Busbars 
Bypass 
Bypass contactor 

C 

Cabinet 
Checklist 
Clickson thermistor 
Combination matrix 
Complaint 
Confirm setting 
Connections 
Control mode 
Control voltage 
control voltage 
Control voltage connection 
Cooling fins 
cos phi 
Current 
Current in phase Ll 
Current in phase L2 
Current in phase L3 

Current limit 
Current limit time-out 
Current transformer 

D 

D.O.L start 
DC-brake 
DC-Brake at slow speed 
Decrease value 
Decrease value of setting 

82 INDEX 

20, 

37 
37 

67 
67 
65 
23 

74, 75, 

32 
32, 41 

32, 52 
52 

52 
57 

37 
62 

10 
67 
47 
47 
46 

25, 26 
43 
44 

24 
10 
32 
19 

7 

23 
28, 32 
23, 37 

32 
33 

28, 31 

24 
50 
63 
64 
64 
64 
39 

61 

45 

41 

46 
49 
23 
23 

Device connections 28, 31 

different operation situation 22 
Digital inputs 32 
Dimension 25, 74 
DIN VDE 0100 24 
Direct On Line start 41 

Dismantling 2 

Display next window 23 
Display previous window 23 
Dual voltage ramp 38 

E 

Electrical characteristic 32 
Electrical Data 74, 75, 76, 77 
EMC 74, 75, 76, 77 
Emergency 2 

End torque 39 

F 

Factory settings 63 
Features 9 

Forward/reverse 34 
Free circulation of air 24 
frequency 50 
Frequency inverter 20 
Front cover 21 
Full speed not reached 67 
Full voltage 51 

Full voltage start 41 

Function 79 

G 

General Data 74 
General description 21 

H 

Heat dissipation 20 
High ambient temperatures 43 

Increase value 23 
Increase value of setting 23 
Initial torque 39 
Initial voltage at start ramp 1 36 
Initial voltage at start ramp 2 38 
INSPECTION AT DELIVERY 7 

Installation 24 
Insulation test 20 

J 

JOG Forward 23, 61 

JOG fwd/rev 23 
JOG Reverse 23, 61 

Jumper J1 41 

Jumper J2 52 

K 

Keyboard 23 

Keyboard lock 
keys 

L 

LED display 
Live circuit components 
Load monitor 
Locked rotor 
Low load 

M 

Main functions 
Mains contactor 
Mains supply 
Mains voltage 
MAINTENANCE 
Matrix 
Max power alarm limit 
Max power pre-alarm limit 
Max pre-alarm response delay 
Mechanical. Data. 74, 75, 
Menu 

001 
002 
003 
004 
005 
006 
007 
008 
011 
012 
013 
014. 

016 
017 
020 
021 
022 
023 
024 
025 
030 
031 
032 
033 
034 
035 
036 
037 
038 
039 
040 
041 
042 
043 
044 
045 
046 

23, 

28, 

76, 

11, 

11, 

12, 

12, 

11, 

11, 
11, 

11, 

11, 

65 
23 

22 
24 
57 
67 
20 

81 

10 

31 

10 

71 

19 

58 
58 
58 
77 

36 
36 
36 
36 
36 
37 
38 
38 
38 
38 
38 
38 
39 
39 
39 
40 
40 
41 

41 

42 
43 
43 
43 
46 
46 
47 
47 
48 
49 
49 
49 
50 
50 
50 
50 
50 
50 
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051 51 

052 51 

054 52 
055 52 

056 52 

057 53 

058 53 

061 54 
071 55 

072 55 

073 56 

074 56 

075 56 

081 56 
082 56 
083 56 
084 56 
085 57 

086 57 

087 57 

088 57 

089 57 

090 57 

091 58 
092 58 

093 58 

094 58 

095 58 
096 59 
097 59 

098 59 
099 59 

101 61 

102 61 

103 61 

104 61 

105 62 
199 63 
201 63 
202 63 
203 63 
204 63 

205 63 

206 64 
207 64 
208 64 
211 64 
212 64 
213 64 
214 64 
215 64 
216 64 
221 23, 65 
901 65 
RMS current read-out 12 

Menu expansion 38 
Menu Structure 22 
Min alarm response delay 59 
Min power alarm limit 59 

Min power pre-alarm limit 
Min pre-alarm response delay 

59 
59 

Minimum free space 24, 25 

Motor 31 

Motor current 50 
Motor data 50 
Motor power 50 
Motor power supply 28, 31 

Motor protection, overload 55, 67 
Motor shaft torque 64 
Motor speed 50 
Motor terminal open 67 
Motor voltage 50 
MOUNTING 24 
MOUNTING/WIRING 24 

N 

Next 23 
Nominal frequency 11 

Nominal motor cos phi 11 

Nominal motor current 11 

Nominal motor power 11 

Nominal motor speed 11 

Norms/Standards 74, 75, 76, 77 
NTC thermistor 32 

0 
Open thyristor 67 
Operation 51 

Operation time 63, 64 
Operation/Set-up 23 
Operator panel 21 

Output motor shaftpower 63 
Output shaftpower 57, 63 
Over voltage 56, 67 

P 

Parallel 20 
Parallel cables 73 
Parameter 79 
Parameter Set 32, 54 
PFC 46 
Phase compensation capacitor 20 
Phase input failure 67 
Phase loss 61 

Phase reversal alarm 67 
Phase sequence 57 
Pole-changing contactor 20 
Potentiometer 32 
Power consumption 63 
Power factor 63 
Power Factor Control 46 
Power loss 10 

PPU unit 21 

Pre-alarm 51, 58 
Prevent damage to the thyristors .... 24 
Previous 23 
Programmable relay 51 

Programming and presentation unit 
(PPU) 21 

protection/insulation ... 74, 75, 76, 77 
Protective earth 28, 31 

PTC 55 
PTC Thermistor input 32 
Pump control 40 

Quick Set-up 10 

R 

Rating plate 10 

Recyclable material 2 

Regular maintenance 71 

Relay K1 32, 51 

Relay K2 32 
Relay K3 32 

Remote 23 
Reset 23 
reset 66 
Response delay max alarm 58 

RMS current 36, 63 

RMS main voltage 63 

Rotating loads 20 
Running motors 20 
Running-LED 22 

S 

Safety 2, 6 

Safety measures 10 

Scrapping 2 

Selection of control mode 12 

Semiconductor fuses 33, 78 
Serial comm. 23 

Serial communication broken 67 

Shaftpower 57, 63 
Shielded motor cable 20 
Shorted thyristor 67 

Simple soft start and soft stop 10 

Slip ring motors 20 
Slow blow fuses 33 
Slow speed time at start 49 
Slow speed time at stop 49 
Slow speed torque 48 
Small motor 20 
Softbrake 51 

Softstart overheated 67 

Spare parts 2 

standard commercial fuses 78 
Standard wiring 10, 33 

Standards 6 

Start command 22 
Start delay power limits 58 

Start ramp 1 36 
Start ramp 2 38 
Start the motor 12 

Start time ramp 1 11 

Start/Stop 12, 23 

Start/stop combination 19 

Start/stop/reset from keyboard 12 

Start/stop-LED 22 

Starting 12 

STARTING/OPERATING 79 
Starts per hour 67 
Starts per hour limitation 56 
Step down voltage in stop ramp 2 38 

Step down voltage stop ramp 1 36 

Stop command 22 
Stop ramp 1 36 
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Stop ramp time 2 38 
Stop time ramp 1 11 

storage 7 

Supply voltage 32, 74 
switch 2 

Switch the device off 2 

Switch-off procedures 2 

T 

TECHNICAL DATA 74 
Terminal 32 
Terminal clamp 78 
Terminals 32 
Thermal capacity 56 
Thermal protection 55 

Tightening torque 25 
Torque boost active time 43 
Torque boost current limit 43 
Torque booster 43 
Torque control 42 
Trained personnel 2, 10 

Transport 7 

TROUBLESHOOTING 68 
Two speed motor 20 

U 

Under voltage 57, 67 

Unpacking 7 

V 

VIEW OPERATION 63 

Voltage 63 
Voltage unbalance 56, 67 

Weight 74 
Wiring circuit 33 

Wiring example 34 
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REPRESENTATION 

ADL Co. 
P.O. Box 47 
12 50 40 MOSCOW 
Russia 
Tel. 00007- 095268 7423 
Fax 00007- 095268 0348 
rouslan @adlserv.aha.ru 

AUTOMATECH Sp.zo.o 
ul. Ry-zowa 84 
PL-02482 OPACZ-KOLONIA 
Poland 
Tel. 0048- 22-723 06 62 
Fax 0048- 22-723 06 06 
b.kolodziejczyk@automatech.it.pl 

Elimko 
8. Cadde 68. Sokak Nr. 16 
06510 Emek-ANKARA 
Turkey 
Tel. 0090 - 312 212 64 50 
Fax 0090 - 312 212 41 43 

Elpro Drive , S. R. 0. 
ul. Miru 3 
CZ 73961 TRINEC 
Tjeckien Republic 
Tel. 00420W 659434661 
Fax 00420W 659325864 
agorgol@elprocz.cz 

Emotron AB 
Box 222 25 
SE-250 24 HELSINGBORG 
Sweden 
Tel. +46 42 169900 
Fax +46 42 169949 
info@emotron.com 

Emotron Antriebssysteme GmbH 
Goethestrasse 6 
38855 WERNIGERODE 
Germany 
Tel. 0049- 3943 92050 
Fax 0049- 3943 92055 
info@emotron-as.de 

Emotron B.V. 
P.O. Box 132 
5531 NX BLADEL 
Holland 
Tel. 0031- 497 389222 
Fax 0031- 497 386275 
info@emotron.ni 

Emotron Drives (UK) Ltd 
Spaces Business Centre 
Radway Green Park 
Alsager 
Cheshire 
CW2 5PR 

411, 

Great Britain 
Tel. 0044- 1270 879440 
Fax 0044- 1270 886119 
trevor@emotron.freeserve.co.uk 

Emotron El -Fl SA 
Aribau 229 
ES-08021 BARCELONA 
Spain 
Tel. 0034- 93 209 14 99 
Fax 0034- 93 209 12 45 
emotron@emotron.es 

Emotron Inc 
3440 Granite Circle 
TOLEDO, OH 43617 
USA 
Tel. 001- (419) 841-7774 
Fax 001- (419) 843-5816 
paul.hackett@usa-emotron.com 

Emsby 
27 Rodwell Street 
QUE - 4108 ARCHERFIELD 
Australia 
Tel. 0061- 7 3274 2566 
Fax 0061- 7 3274 2387 
dkirkegaard@emsby.com 

Esquire Engineering sdn bhd 
13, JIn Jurutera U1/23, Seksyen Ul 
Hicom-Glenmarie Industrial Park 
40000 Shah Alam SELANGOR 

Malaysia 
Tel. 0060- 3 519 1958 
Fax 0060- 3 519 1960 
barry_h@tm.net.my 

HEDTEC OY 

P.O.B 110 
SF-00201 HELSINGFORS 
Finland 
Tel. 00358- 9 682881 
Fax 00358- 9 674918 
kaj.nyberg@hedengren.fi 

Ingeniar Ivar Pettersen ASPostboks 
166 
N-3001 DRAM M EN 

Norway 
Tel. 0047- 32 21 21 21 
Fax 0047- 32 21 21 99 
lars.hennum@pettersen.no 

K.K. El-Fl 
2-18-4 Hagoromocho 
1900021 Tachakawa 
J- TOKYO 
Japan 
Tel. 0081- 42 528 8820 
Fax 0081- 42 528 8821 
sato. h I royuki@el-fi. co.jp 

MAS for Eng. & Trad 
From Tahreer St 
12, a-Abee Erna-ma St. 
DOKKI GIZA 
Egypt 
Tel. 0020- 2 3357947 
Fax 0020- 2 3357948 

Mohamad Eid Kari 
Marjeh -square, 
Euphorat st. Dagestani 
Bld. 1st. Fl. POB 31203 
DAMASKUS 
Syria 
Tel. 00963- 11 222 3867 
Fax 00963- 11 224 5425 

Pardis International 
Golbarg W. Kerman 
S. Rahmati E. No.202 
TEHERAN 
Iran 
Tel. 0098- 21 7838571 
Fax 0098- 21 7838571 
mehraban@irtp.com 

Saftronics (PTY) LTD 

27 Heronmere Road 
P 0 Box 38045 
2016 BOOYSENS 
South Africa 
Tel. 0027- 11 434 1345 
Fax 0027- 11 434 1359 
rann@pixie.co.za 

TENSON Engineering Ltd 
Room 908, Nan Fung Commercial 
Center 
19 LAM LOK St 
KOWLOON BAY 
Hong Kong 
Tel. +852 2758 0878 
Fax +852 2759 5335 
sammy@tenson.com.hk 

WELLFORD CHILE S.A. 
ENCALA 103645 
Madrid No 1602 - Santiago 
SANTIAGO 
Chile 
Tel. 0056- 2 556 26 55 
Fax 0056- 2 556 35 28 
encala@hotmail.com 

Voltampere s.a. 
2nd klm Lagada-Redina 
GR-57200 THESSALONIKI 
Greece 
Tel. 0030- 394 26188 
Fax 0030- 394 26189 
automation@voltampere.gr 

www.emotron.com 

85 
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Article number 01-1363-01 r.2 
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4 

vA a, 

Din-T main switches 63 - 
-1 IEC 947.3 

J Double break contacts. 

44t' I 
:,Ztififeitfle4571,;OF 

:hr4 

100amps 

Dual function terminals - busbar and cable. 

Padlockable handle. 

Handle sealable: On and Off position. 

Terminal protection degree IP 20. 

Used as main switch (isolator) in loadcentres and distribution 
boards. 

In (A) Pole Mod 

63 1 1 

2 2 

3 3 

Contacts Cat. No.') 

OTMS632 

-0 
-7, 

u*,,.DTMS633,-, 

1 DTMS801-`, -0 

2 2 

3 3 -0 
-0 

Notes: ) 

0 

-10 

-0 

DTMS902.r, 

D.! 

DTMS1002-, 

DTMS1003 

Din-T main switches are not suitable for side feed mounting on 
DIN-T chassis. When used as main switch in NHP panelboards, 
mount in horizontal cutout and hard wire to chassis. 
Available on indent only. 

; 

. 1, 

Technical data 

Amps 63-100A 

Main switch 

(can be used for isolating purpose) 
Rated voltage (Ue) - 50/60Hz 1P 250V - 

2, 3, 4P 250/415V - 

Rated thermal current (lthe). (A) 63-80-100 
Rated breaking capacity 3 x In 

@ 415V and cos rp = 0.95 (cos p = 0.65 

AC22) 
Dynamic short circuit resist. (kA peals) 7kA 
Short circuit current (kA) 16 

with back-up fuses of the rated current 
Short time current 2kA/1 sec 
Electrical endurance 1500 

@ In, In and cos tr, = 0.8 

Mechanical endurance 20,000 
Terminal capacity (mm2.) 6-50 
Terminal.protection degree IP 20 
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imensions main switches (mm 

Din-T main switch 63-100 amp 

54 36 

o 

0 0 

18 
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Moving iron ammeter 90° 
Cat No 
RQ96E-ACT 5A 5X 100A 

tI 

Moving iron ammeter 240° 
Cat. No. 
AQ96E-ACT 50A 5X 50A 

AC moving iron ammeters 
Current Transformer operated ammeters including scale 

90° Instruments 
Description 

Cat. No. ') 2) FkatitfAC.T.42-42ACT IRQ96t-ACT ) RQ144E-ACT q add option CT 
operated ammeters with 48x48mm 72x72mm 96x96mm 144x144mm code 

5 times overscale 3) 

0-10/50A 

0-12/60A 

0-15/75A 

0-20/100A `3:PA.;1.141 
0-25/125A r :',...5/(1.V::: 
0-30/150A 

0-40/200A 

0-50/250A 

0-60/300A 

0-75/375A 

0-80/400A 

0-100/500A 

0-120/600A 

0-150/750A u?19k'''''ff' 
0-200/1000A :fiidi),:k:41* 
0-250/1250A ''16,4-,i-6,), 
0-300/1500A 

0-400/2000A A L'40,041, SK,c: 

0-500/2500A 

Other ranges available on request, up to 4 kA/20kA. 

240° Instruments 
Description 

Cat. No. ') 24.!AQ# 
CT 

' krAt:f2).),.#947:2:CW043,49.64::A,CfA*01:4004. 
C 
operated ammeter with 48x48mm 72x72mm 96x96mm 144x144mm 
5 times overscale 3) 

add option 
code 

0-10/50A 

0-12/60A "..14.:;7,1, 'ill 
0-20/100A 

0-30/150A 0-130A- -5, 3T 

0-40/200A 

0-50/250A 

0-60/300A '-.J697A15141 
0-75/375A 

0-80/400A 

0-100/500A 

0-200/1000A k2.99*11,2 
0-300/1500A IA itiOA''''' .. . -.0. .., 

0-400/2000A '4499fi1 
0-500/2500A 

Other ranges available on request, up to 4 IcA/201cA. 

Notes: 
') Specify 1A or 5A CT. 
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Refer Catalogue ITC 

Overall dimensions (mm) and weight -RQI 90° and AQ/240° Instruments 

Cat. No. A B C 0 E Weight (g) 

RQ48 

AQ48 

48 x 48 

48 x 48 

44.5 x 44.5 

44.5 x 44.5 

40 

57.5 

22 

22 

45 

45 

100 

200 

RQ144 

AQ144 

72 x 72 66.5 x 66.5 44 12 68 150 

72 x 72 66.5 x 66.5 59 12 68 300 

96 x 96 91 x 91 44 12 92 210 

96 x 96 91 x 91 59 12 92 400 

144 x 144 137 x 137 53.5 12 138 450 

144 x 144 137 x 137 81.5 12 138 550 

Dimensions 
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Refer Catalogue CRO Pi.Syrelec 

Cat. No. 
:. 

Function Phase asymmetry - 
phase sequence relay with 
sensitivity 3 phase. 

Presentation DIN rail Plug-in 

Function diagram 
reference 

Function B 

Connection diagram 
II R 9 4 

1 11 
I i I 

\ \ \ \ \\ 

I 
- 
_ 
... 

II GIIM1111:1130 

Ell MO IF103 

el NEE 

DWRA2 11 12 14 R S T V1 

LWRA2 1 4 3 5 6 7 2 

Supply voltage AC 
DC 

Monitored AC 
voltage DC 

- 

- 

3 x 415, 3 x 440 1111 3 x 240 
- 

Supply tolerance -20% to +20% 

Output contacts 
number & type 
rating 

1 C/0 

10 amp (AC 1) 

Dimensions (HxWx 
Projection mm max.) 

DWRA2 75 x 48 x 84 
LWRA2 48 x 48 x 81.5 

Features Adjustable time delay on 

threshold. 

Bases & 
Accessories 

90.27, 90.29, SA-11. 

MF45 Flush bracket for LWRA2 

Available on indent only 
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Monitors - phase asymmetry, 

- phase failure, even with 95% re-generation voltage, 

- phase sequence. 

RI Asymmetry rate adjustable from 5 to 20%. 

LED indicates power and relay status. 

0 0 A 0 

DWRA2 (DIN rail) LWRA2 (11 pin, plug-in) 

The main function of relay DWRA2/LWRA2 is to detect voltage asymmetry in the three 

phase network being monitored. When phase sequencingis correct and the asymmetry 

rate is less than the threshold displayed on the front panel, the output relay is activated 

and the red LED is lit. The output relay de-energises (LED unlit) after time T (adjustable 

between 0.1 and 10 secs via front panel) if one of the following faults is detected. 

- faulty phase sequencing on terminals R-S-T (5, 6 and 7) of the unit. 

- asymmetry rate greater than the threshold displayed on the front panel. This 

asymmetry is due to the voltage of the two other phases. 

Timing T (adjustable between 0.1 and 10 secs via front panel) only operates when 

asymmetry faults are present or where phase T is absent. 

A set hysteresis of 10% ensures clean switching of the output relay in the region of the 

threshold. Since measuring is differential, the DWRA2/LWRA2 is not affected by 

symmetrical drops or increases in the networks. 

Note: 
- This relay is sensitive to high harmonic rates and should be tested in the circuit in 

which it is to be included. 

- The red LED displays the state of the relay eg: LED 'on' = relay 'on'. 

- The green LED indicates presence of power supply. 

In applications where voltage surges are present use DEW surge filter. 

The three phase supply being monitored is used to power this monitoring relay. 

DWRA2 LWRA2 

11 1 

12 4 

14 3 

R 5 

S 6 

T 7 

rrrmofln 

Notes: Suitable for motor protection. 

Link Y1 to R for 60Hz only. 

DWRA2 415VAC 

Type 
DIN rail mounting DWRA2 

11 pin plug-in LWRA2 

Three phase network 
measurement and power 
supply voltage 
3 x 240V AC 

3 x 415V AC 

3 x 440V AC 

Power supply and 

three phase network 3 x 240V AC 

3 x 400V AC 

3 x 440V AC 

Supply tolerance 0.8 to 1.2tJn 

Max. power consumption 6 VA 

Frequency of measured network 50 (for 60Hz link Y1 to R) 

Adjustable range of 

asymmetry rate 5 to 20% (absolute values displayed) 

Hysteresis Set at 10% of displayed threshold 

Display accuracy ±20% of full scale 

Repeating accuracy ±1% with constant parameters 

Drifts ±0.1% / °C with temp. variations 

Timing on asymmetry fault and 

loss of phase detection T 0.1 to 10 seconds ±30% 

Power up delay T3 maximum 100mS 

Timing on phase loss detection 

T2 (R and S only) maximum 150mS 

Response time after restoration 

of phase T 600mS 

Output relay 1 single pole changeover contact 

AgCd 10A AC 1 
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, * " .g..- t4.'4r ^ 

--s% , 

0 0 0 0 , 0 0 0 t 
Ix 1. 

4k 

-1 
iV e '"; 7-70WYP44,,,e 

Insulated enclosures ILC 10, 14 and 18SSN 

L.1 Standard AS 3132. 

J Suits DIN-T6, 10, 10H and 15 MCB's and associated 
DIN equipment. 

J Allows easy access to apparatus. 

Li IP 40 protection rating 

O Made from high impact resistance material. 

LA Colour-Grey 

Li Comprehensive cable entry facilities at top, bottom, sides and 
rear. 

Li Modern consumer unit designed, with an attractive styling for 
new buildings replacing old units or adding extensions. 

.'-- 

Insulated loadcentres 
Neutral bar 

Protected Unprotected 
Modules connections connections Cat. No. 

10 4 9 LON 
14 8 9 

18 12 9 

Flush mounting kit 
Modules 

lCiN 

Cat. No 

10 

14 

18 

qi..,11..t1,0E- it...;.; 

°,`.-.0.,''./i-!,''',W.' 
ABC18F.. ,,4 

4 

- 4 

Technical data 

Max. operating voltage: 
Earth and neutral bars: 
Materials: 

Colours: 

415V AC 

90 amps 
Self extinguishing halogen 
free polystyrene 
Base: Grey RAL 7036 

Door: Transparent 

Product extensions 
Three phase comb type busbars 
Main switches 
Safety switches 
Din-T MCBs 
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-` Dimensions 

ILC 10 to 18SSN 

10151 

Li8 

208 

cog= oo o800 
A 

150 
144.5 

Cat. No. A B C 

ILCIOSSN 220 188 168 

ILCI4SSN 292 260 240 

ILCI8SSN 370 340 310 

Add 45mm to Dim A and height (208) when flush mounted. 

SP305 Jesmond Road SPS Electrical Switchboard HALLCO OM Manual

Q-Pulse Id TMS1093 Active 10/12/2014 Page 169 of 334



J 

J 
J 

J 

J 
J 

in -T10 series 10kA MCB 
Standard AS 3111 and IEC 898. 

Approval No. N13753. 

Short circuit breaking capacity - 10000 amps. 

Current range 0.5 - 63 amps 1, 2, 3 and 4 pole. 

Sealable and lockable handle. 

Modular design. 

Available in curve type C and D. 

Mounts on CD chassis (250A & 355A). 

1 pole 1 module 

In (A) 

0.5 

1 

D - Curve 
10-201n 

13INT1016507 

-,,DIN=T10101D 

004 410201 

115114191040 

-DIN4:1:011I1D 

DIN =1"1:0120D 

__ DIN- T10125D 

DIN -1 i0132Ds 

6 Co, I N419196C 

10 

16 11769:11 

.20 7, 00 ftb 129C 

25 N-TI91256 

32 IN:69132C 
- 

40 'DIN=fri outid 
tbd 

,c010):01 
50 

63 

2 pole 2 modules 
0.5 

1 trr19291c 
2 IN=T4202b1 

4 

6 kti0200C- 
10 IN-T10210,0 

16 ,'biN4-1621,6d 

20 t; 

25 DiN-T102:2:56 

32 

40 p N-T10240C 

50 -010-T1:02506 

63 

.11131N-T10205D4 

N=T10201b1, 

,DIN -T-10202131 

DIN41'0294D 

DIN-T10206D 

DINIT1:021015; 

"`DIN T10232D 

Notes: ') D curve Din-T10 MCB's not available in 40 to 63 amp. 

2) 2 poles in series (not 2 single poles). 
The line side is the "OFF" (bottom) side of the MCB. 

Available on indent only NI 

Cry 

Short circuit capacity 10000 amps 
In (A) 0.5 - 63 

1 P 240/415V AC 

2P 240/415V AC 

3P 415V AC 
- - 

_ 

4P 415V AC 

Use at DC 

1P 2P2) 

Short circuit 10000A 10000A 
Max voltage 48V DC 110V DC 

Accessories 

Add on RCD 

Auxiliary/alarm 
Shunt trip 

Padlock bracket 
Link bars & terminals 
Enclosures 
Busbar chassis 
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reakers* 

in -T10 series 10kA MCB (cont. 
Technical data 
Number of protected poles 1 2 

Width 0 5 to 63A (mm) 18 36 

Depth (mm) 68 68 68 

Rated voltage (VAC) 240/415 240/415 415 

Highest rated current (A) 63 63 63 

Number of switching operations: 

DC © In 4000 4000 4000 

at 220V, cos cp = 0 9 10000 10000 10000 

at 415V, cos y = 0 9 10000 10000 10000 

Insulation resistance 

Dielectric rigidity (kV) 4 

Terminal capacity Line (OFF side) (mm2) 35 

Load (ON side) (mm2) 25 

(MD) > 106 > 106 > 106 

4 4 

35 

Voltage drop and energy loss 

35 
---- -- 

25 25 

68 

415 

4000 

10000 

10000 

>106 

4 

35 

25 

Influence 
The thermal 
carried 
(IEC 898). 
30°C, influence 
earlier or 
below). 

% In 

140 

120 

100 

80 

so 

of ambient temperature 
calibration of Din-T10 

out at an ambient temperature 
Ambient temperatures 

the bi-metal 
later thermal tripping 

IEC 898 (30°C) 

0.5 - 6A 

MCB's was 
of 30°C 

different from 
and this results in 

(see curves 

S. 

In (A) 
Voltage 
drop (V) 

Energy 
loss (W) 

Internal 
resistance 
(mil) 

0.5 3.100 1.55 6200 

1 ..__" 1.700 1.7 1700 

2 0.900 1.8 450 

4 0.500 2 125 

6 0.318 1.91 53 

10 0.140 1.4 14 

16 0.128 2.05 8 

20 0.110 2.2 5.5 

25 0.092 2.31 3.7 

32 0.103 3.28 3.2 

40 0.088 3.5 2.2 

50 0.090 4.5 1.8 

63 0.088 5.56 1.4 
-______ -"" ..... ___-- 

Use at DC 
At DC the magnetic tripping current is approximately 40% higher than 
at AC, 50/60Hz. 

Shock resistance 
(In X, Y, Z directions). 20g with shock duration 10ms (minimum 18 
shocks). 

Vibration resistance 
(In X, Y, Z directions). 

3g in frequency range 10 to 55Hz (operating time at least 30 min), 
according to IEC 689-2 6/90. 

Storage temperature 
From -55°C to +55°C. According to VDE 0664 part 1 & 2. 

Operating temperature 
From -25°C to +55°C. According to IEC 88 part 2-1 (duration 96 
hours). 

Use at 400Hz 
At 400Hz the magnetic tripping current is approximately 50% higher 
than at AC 50/60Hz. 

% In 

140 

120 

100 

80 

60 

% In 

140 

120 

100 

80 

0 10 20 30 40 50 60 

10A 

C 

0 10 20 30 40 50 60 

16-40A 

°C 

so 

% In 

140 

120 

100 

BO 

60 

0 10 20 30 40 50 60 'C 

50, 63A 

, 

0 10 20 30 40 50 60 °C 

113 

nP 
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in-T6 and Din -T10 series -liceB's 

Magnetic release 
An electromagnet striker ensures instantaneous tapping in case of 
short circuit IEC 898 describes the following types 

Curve type Test current Trapping time Applications 
C 5 In tk0 1s Usual loads such as 

10In t<0 1s 

10 In t0 1s 

20 In t<0 1s 

- lighting 

- socket outlets 
- small motors') 
Control and protection of cir- 

cuits having high transient 
inrush currents (large 

motors?) transformers etc). 

Note: ') C curve MCBs are suitable for general motor starting applications, see 
motor starting tables section 10. 

2) D curve MCBs may be selected in more arduous starting applications or 
may allow a lower current rating MCB to ber selected. Refer NHP. 

Thermal release 
The release is initiated by a bimetal strip in case 
of overload. IEC 898 defines the range of 
release for specific overload values. Reference 
ambient temperature is 30°C. 

Test current 

1.13 In 

1.45 In 

2.55 In 

Tripping characteristics according to IEC 898 (time-current tables) 

t(s) 

Din-T6: from 2 to 6A 
Din-T10: from 0.5 to 6A 

1.5 10 

Tripping time 

t.?1 h (In 63A) 

t2h (In > 63A) 

t<1h (In 63A) 

t<2h (In > 63A) 

1s<t< 60s 

(In 32A) 

is < t < 120s 

(In > 32A) 

t 

Din-T6: from 2 to 6A 
Din-T10: from 0.5 to 6A 

c5) 

10' 

10' 

10 

1 

p. 

. \\'''',....,............, 

45' 

15...2 3 4 5 10 20 30 40 5 -a In 
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71% t, 

Is' 

IMA 

I 

.1 CIIU 

ra r 
414 

11113/313 

- A 

tqf 

I.. 
1 

0 

I ; 

Midirature circuit breakers' 

I 

ka.ilra minc 
rsitimear- 

0 

ii 

LID 
NM rui lI 

LiLiLl GI 0 

PP 

LILICI LIU mono 
WirAl 

czars mil 

I 

I I 

: I I 

n 
111 

4 

4 
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Miniature circuit breakers and fuse fault current limiters co- ordination -chart 
For fault current levels up to 50kA at 415V 

Circuit breaker 
Type Rating amps Min. fuse amps ') 

Maximum fuse - amp 
BS 88 DIN 

' - 'r - . 

-- 

, 

- 
r `"- , 

'...err-c,l,s11- , 72 
v .., A 

, - ,. 

-1 
-,.... 

__..,,, ,,,,,. 
' 

ir- ;7- 

',1 

,-r-. 
---7-rgr,7 

OIF) 
,--- 

,, 
l.',.._If_1;:. 

,_, 

...... - 
, 

.- 
, 

' 

d 
-,-...,,,L 

20W-,2,) 
,. , i e°, 

i 

160 1 

AA__ 

, . 
6 - 2 0 "- 1.-",';20b- ' , ,_,_ .20 

.,,, 

, r.r. "`.,,,,,-7, 
DintT6" 

"7 
r?, 

- 27,6 

,,,,,,,:r. I. 
6 

,.:= 

°-?; 

. .... 
b- .", I ,. 

1, 4 -, 

Din 41 ,, , 

.... 

200 _.,. 

zzt; .200 

20-32k 
..,, 

200 -- . 

,-- 40.`-6.\., -0< ,.., ,. , '1`,1"00.:- .. 
, 

rigtiiH-":. 
, 

...1_ 
t. - .47266 

, ..; 
, 

. ' ''' 

TO ' ' ' ''''''. ti '° 41 

a ., - 200", -,- ,, 

.., 

13 . 
..,-tc -- '2 

,,, ... ., 

Din-T10 .. 
:. , -1, 1-- 

- 
. ... e- --A , 

_ 
, 

° '- I -,, 
.., 

Tembreak MCCB's 

ni.,1*Ili,LP2'4, 

Notes. rl Minimum fuse size is based on grading under overload of one MCB with one set of fuses Where a single set of fuses 
protects more than one MCB, the minimum fuse size shall be increased to allow for load biasing effects. 

Maximum fuse size based on testing to AS 3439.1 clause 8.2.3. 

Tables based on the following maximum pre-arching 12t for both BS 88 and DIN fuses: 
160A- 0.62 x 105, 200A- 1.2 x 105, 250A- 2.1 x 105. 

Suitable fuses include NHP, GEC, Siemens and Brovara-Crady. 

Fuses with higher current ratings may be used providing 12t values are equal to, or less than the levels above. 
Semi-conductor fuses have very low 12t values and may suit some applications. 

Attention is also drawn to AS 3000 clause 7.10.4.4 regarding the use of fault current limiters in installations containing fire 
and smoke control equipment, evacuation equipment and lifts. 
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' .,..'. 

1 1 

, I A d . 

,.: . 

a,.....Y4 v-'2;,,, 5 ,.. '..' ...., ,_ 
- 

.- "' ----, ,..'lltV's...tr e,,' 4 -. 4 - P 4 .-- - - ., 4 

TemBteak MCCB's and Safe-T/Din-T MCB's -Selectivity and Casoade 
tables at 415V 

Aj 11*.i 
"- ' Guide 

Selectivity Cascade Upstream MCCB 

Downstream XS125CJ XS125NJ XH125NJ XS25ONJ XH25ONJ XS400CJ 
18 30 50 35 50 MCB kA (rms) ,,,,, :, D1262,12=,..2,A)4.5.)! -,. : -:::..,$ ,..,:,' -it ,A.: -7:. 

,,,e, 5:6_,0:4,11,,'-'::4,5ft4,..' 1:841.18.1,givtr?5,25J:412i,..":45:121,6,15,,,.zLi ,,'..1.25:_.1.25.1.,f,:$1.-:=,,,I7t.'252/.. 25.::_;7,-- ' - 
cio=7*02=6i07:: 

: - , : q : : : : , : i o z i z s , 
- V:C_ -72p449:iir:....4.3q56,5-ll 

51,_.5 , . 

XS400SE 
XS400NJ 

50 

biii4115116:Sii6A: 

;LI' 210 :1; 20/25 .5.g0/25 25/25.;:, 

18t18c 0/25 20/25 25/25 25/25) 25/25' 25/25 

DRCBH110725Ar,V:',.' 

Din .15 01:U(80-125A)4 

1501:ri5024)2ig.,,, , 

d -. 48/2 5)1 ig / 3 OA 30/.5 
4-0y, 

20 351,35Y-I.;,4 '35/60 

.4 

15 25 ,18/18 , - '25/31) 30/50 cc -35/35° 35/50) 35/354 35/5& 

Safe-T (16 
,`,-,,7,7Y-4` k - . 

SFICB06720A)NV:s-iti,i't 

Note ') Dependant on the number of poles Refer to NHP 

20/25:A';,..ek?-20/25 

- , 
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otor circuit application table for DOL starting 
General applications 
High fault range 

Motor Approx. Din-T 
rating FLC C & D 
(kW) (amps) Curve Safe-T 

XS400SE XH630SE 
XS125CJ XH400SE XS630SE XS800NJ 
XS125NJ XS250NJ XS400CJ XS630CJ XH800SE XS1250SE/ 
XH125NJ XE225NC XH25ONJ XS400NJ XS63ONJ XS800SE 1000 

Notes: These motor circuit application tables are to be used as a selection guide for average 3 phase, 4 pole 415V motors for standard 
applications only. The table is based on holding 125% of full load current (FLC) continuously and 600% of FLC for at least 10 sec- 
onds. Lower circuit breaker ratings are possible in some applications. Refer NHP. 
') 80, 100 and 125 amp refers to Din-T1OH type. 
2) Type 'SE' TemBreak MCCB only. 
3) Use magnetic-only TemBreak MCCB. Refer NHP. 

Adjustable magnetic trips set to high. Thermal magnetic TemBreak adjustable 63% - 100% of NRC (nominal rated current). 
Din-T MCB's are calibrated to IEC 898 Curve 'C' & 'D'. Selected sizes of '0' Curve are available from stock. Refer NHP. 
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Motor circuit application table for reduced voltage 
General applications 
Breaker type and current rating, star delta, auto transformer resistor or 

XS125CJ XS400SE 
Motor Approx. Din-T XS125NJ XH400SE 
rating FLC C & D XH125NJ XS25ONJ XS400CJ 
(kW) (amps) Curve Safe-T TL100NJ 3) XE225NC XH25ONJ XS400NJ 

'0.37, 
, 

0557;,- 1: 5 

starting 

reactance starting 

XH630SE 
XS630SE XS800NJ 
XS630CJ XH800SE XS1250SE 
XS63ONJ XS800SE 1000 

U i. 

E:37., 

160 ," 2701 

185 

266 

000 

ia 751 800:? 

Notes: These motor circuit application tables are to be used as a selection guide for average 3 phase, 4 pole 415V motors for standard 
applications only. The table is based on holding 125% FLC continuously and 350% FLC for at least 20 seconds. 
') 80, 100 and 125 amp refers to Din-T1OH type. 
9 Type 'SE' TemBreak MCCB only. 
3) TL100NJ up to 100A only. 

If co-ordination to IEC 947-4-1 is required refer to Type 1 and 2 co-ordination tables, contact NHP. 
Din-T MCB's are calibrated to IEC 898 Curve 'C' & 'D'. Selected sizes of 'D' Curve are available from stock. Refer NHP. 
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' 

, 
otor circuit application table for DOL FIRE PUMP starting duty 

Breaker type and current rating (A) 

XS125CJ XS400SE XH630SE 
Motor Approx Din-T XS125NJ XH400SE XS630SE XS800NJ 
rating FLC C & D XH125NJ TL100F XS250NJ XS400CJ XS630CJ XH800SE XS1250SE 
(kW) (amps) Curve Sate-T XM30PB TL100NJ3)TL100C XE225NC XH25ONJ XS400NJ XS63ONJ XS800SE 1000 
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Notes: These motor circuit application tables are to be used as a selection guide for average 3 phase, 4 pole 415V motors for standard 
applications only. The table is based on holding 125% FLC continuously and 600% FLC for at least 20 seconds. 
') 80, 100 and 125 amp refers to Din-T1OH type. 
2) Type 'SE' TemBreak MCCB only. 
') TL100NJ up to 100A only. 
Din-T MCB's are calibrated to IEC 898 Curve 'C' & 'D'. Selected sizes of 'D' Curve are available from stock refer NHP. 
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:1tk't erate 

f45$ i 
'Refer catalogue SACS ' 

For DC operated AC contactors 
with continuously rated coils 

" 

Ilcoritactibi\s 
ole.opentype 

kt.446 t,t` 

<4. 

Contactor CA 7-9C 

Contactor CA 7-30C 

Contactor CA 7-85C 

Contactor CA 6-105C 

Contactor CA 6-250C 

AC 3 
kW2) 

AC 11 AC 1 
6) Auxiliary contacts 

AC 3 Amps Amps standard 
Amps 2) 40"C 60*C N/O N/C Max. Cat. No. ') 

4 9 32 32 1 

o 

0 

1 9 
-_,,, ,F4-,-4-2,,;;-;t-t 
,p#1,7.9polvbciji;,'.-",-, 

5.5 12 32 32 1 

0 

0 

1 

9 

9 

' 'tAct=i .C-ii)::b.dA i' 
CA l'it2b.:701!:V,PC°A ,,,-7,', 

7.5 16 32 32 1 

0 

0 

1 

9 

9 

tIC,0?:1604:6:1A)&41-: 
,...' -.t.`i-::4-;.--;;V 

11 23 32 32 1 

0 

0 

1 

9 

9 
...!>-, - ,c.' -,',-,;I:c.,,,hk ==-,'P:c;-i-,,,*.l,t1-_,- 

15 30 50 45 0 0 8 t;,.0:7136,-;-46,.-40,0fil 
18.5 37 50 45 0 0 8 1:-.,0-4y:iliclio.f-So.C".1Fi, 

22 43 85 63 0 0 8 '04'.- j.45'd::::iie,::-.Si,-iipyl 

30 60 100 100 0 0 8 i'i,I..,C- A.=76666100,0;*-11 
37 72 100 100 0 0 8 r.,9:*7:;1219,4104:0b 

45 85 100 100 0 0 8 

55 (45) 95 (33) 160 130 1 1 8 r.,,im-;6:::113,-*.4161 
75 (55) 130 (40) 160 130 1 1 8 r,...,4;71!fd4::42 '-).:1'15PA 

90 (75) 155 (55) 250 210 1 1 8 

75(55) 130 (40) 160 130 1 1 8 :ETOK,6405,-*11:21:1:g.-15,41." 

90 (75) 155 (55) 250 210 1 1 8 r",.;,:66,e51:02041::,790--,--,0-ii, 

100 (90) 170 (65) 250 210 1 1 8 

132 (111) 225 (80) 350 300 1 1 8 621:0E1.41:-cyli6!): 

150 (133) 258 (95) 350 300 1 1 8 ,;,,<ZCA:.:0;25iii'Elf1litittt01 

185 (163) 320 (115) 450 380 1 1 8 VigA:,6;3:0,10141:filAgil 

250 (225) 425 (160) 500 425 1 1 8 [ ,'747641:11110i11:i;-\040i4 

220 (220) 370 (155) 500 420 2 2 8 L3-.14-5-*:;:,:VA-,ifi:::-;i1 

265 (280) 450 (200) 600 510 2 2 8 ,,;1:9:07;4:::- (..,,:V46:,'65'''.';'.-:q,1 

325 (355) 550 (250) 780 645 2 2 8 :1 
430 (500) 700 (340) 1000 850 2 2 8 0f:5:7200tY,CAP:As.f.::.;31 

500 (550) 860 (380) 1100 930 2 2 8 P;;CA.t,546:41??4,q6) Z5,1 

Notes: 
2) 

3) 

5) 

6) 

All CA 7 coils can be reversed for line or load-side coil terminals as required. 
1000 volt ratings ( ). 

Add control voltage to Cat. No. when ordering: 24, 36, 48, 110 and 240V DC for CA 7. 

24V DC for CA 6-85. 24, 48, 110 and 240V DC for CA 6-105-El. 
24 and 48/72V DC for CA 6-140-El and CA 6-170-El. 
24, 48, 110, 220 and 240V DC for CA 6-210-El. 
24, 48, 110 and 220V DC for CA 6-250-E1/300-E1/420-El. 
For CA 7 suffix D instead of C denotes "fitted with a suppressor or diode". 
This is standard on CA 7-60...85 and optional for CA 7-9...CA 7-43 (24V DC only) 
All DC contactors use AC contactor accessories. 
Electronically controlled mechanism (ECM) with interface suffix (El). 
For CA 5 DC operation the AC version should be ordered. 
110VAC = 110V DC 

240V AC = 220V DC 

415V AC = 380V DC 
Contact NHP for recommended cable size. 
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Refer catalogue SACS 
fr 

The highest switching capacity 
in the smallest space 

Compact without compromise 

Compact without compromise is the best way to describe 
the CA 7 range of contactors and motor protection relays 
from Sprecher + Schuh. In spite of the new compact 
dimensions, the CA 7 range features high breaking capacity 
and extraordinary flexibility. Up to 18.5kW the contactors 
are only 45mm wide and even the largest 45kW frame is 
only 72mm wide. The CA 7 contactors are the main 
component in the new Advanced Control System (ACS). 

With CA 7 you have flexibility with 
auxiliary contacts 
Common auxiliaries from 9 to 85 amps 

Three fitting positions 
O Front mounting. 

O Side mounting left. 

O Side mounting right. 

Alternatively you can choose to combine left, right and front 
mounting auxiliary contacts to fulfil your requirements. 

Instead of the top mounted auxiliary contacts, on or off delay 
timing modules or mechanical latches can be fitted. 

H 
54mm 

Motor switching 

CA 7-9 4kW 

CA 7-12 5.5kW 

CA 7-16 7.5kW 

rating AC 3 @ 415V 

9A 

12A 

16A 
45mm 

ItaMaaM 

CA 7-23 11kW =ZED 23A 

CA 7-30 15kW Et=== 30A 
45mm 

CA 7-37 18.5kW .mss 37A 

CA 7-43 22kW 54mm 43A 

CA 7-60 30kW 60A r".r. 
CA 7-72 37kW 72mm 72A 

CA 7-85 45kW 85A 

With CA 7 you have more clip on 
accessories 
Common accessories from 9 to 85 amps 

O On and off delay pneumatic timers. 

O Coil mounted electronic timers on delay, off delay, 
star delta. 

O Coil mounted 24V DC interface. 

O Coil mounted RC and varistor suppressor modules. 

O Mechanical latch. 

O Mechanical interlock. 

O Mechanical interlock with integrated N/C interlock 
contacts. 

O Moulded wire link sets for DOL, reversing and star delta 
starters. 

O Large choice of front and side mounting auxiliary 
contacts. 
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Refer catalogue SACS 

Innovation and ease of use provide solutions for your 
control systems 

Coil terminals are always in the correct 
position 
The coil terminations on the CA 7 contactors can be 
supplied optionally at the top or the bottom of the 
contactor. It is also a simple task to change this on site 
should the requirements change. 

When CA 7 contactors are used in combination with 
KTA 7 circuit motor circuit breakers the bottom coil 
terminations are used. For use with standard CT 7 
thermal or CEP 7 electronic overloads the top coil 
termination should be selected. 

Mechanical interlocks save space 
Only 9mm wide, the CM 7 mechanical interlock snaps into 
place between any of the CA 7 contactors. It is allowed also 
to interlock different sizes of the CA 7 range with the same 
interlock. 

The basic mechanical interlock is supplemented by a 

vanation with built in N/C auxiliary contacts for electrical 
interlocking.. This version is also only 9mm wide and further 
minimises space requirements. 

CA 7 contactors provide improved wiring 
terminals 
The main terminals of all CA 7 contactors are designed to 
accept at least two cables. At the.same time they comply 
with safety standards regarding touch protection. 

The larger contactors CA 7-30 and upwards employ a 

special cage terminal which allows the connection of two 
cables in separate chambers. 

The ease of wiring with CA 7 contactors saves both time 
and money. 

With Sprecher + Schuh 
you can choose the best 
protection for your motors. 

High tech electronic 
protection type CEP 7 in trip 
class 10 or 20. 

Standard thermal 
overloads type CT 7 
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Inn 

Refer catalogue SACS 

Unique reversible coil 

The CA 7 coils can be freely rotated so that the coil connections are on the line side or the load side of the 
contactor. Line side connection is ideal for access to terminals when an overload CT 7 or CEP is fitted. Load 
side connection of coils is advisable when a KTA 3-25 circuit breaker is used for example. 

0 0 
1 

0 

nn 

CA 7 

0 ll 

nn 
- - - - 
0 0 - 

CA 7...U0 
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circuit clp -o o hwro4tircuitbreakers 

Refer Catalogue C -C 

Automatic Type '2' co-ordination ') with 
no-oversizing of contactors 

DOL starting 
50/65 kA @ 415V 

Motor 
size 
kW 

Approx. 
amps 
@ 415V 

Sprecher + 
Schuh 
circuit breaker 

Setting 
range 
amps 

Magnetic 
amps 

Sprecher + Schuh 
contactor IAC-3 

amps 

0 18 0.60 KT 7-25S 0.40 - 0.63 8.2 CA 7-9 9 

0 25 0.80 KT 7-25S 0.63 - 1.00 13 CA 7-9 9 

0 37 1.10 KT 7-25S 1.00 - 1.60 21 CA 7-9 9 

0 55 1.50 KT 7-25S 1.00 - 1.60 21 CA 7-9 9 

0 75 1.80 KT 7-25S 1.60 - 2.50 33 CA 7-9 9 

1 10 2.60 KT 7-25S 2.50 - 4.00 52 CA 7-9 9 

1 15 3.40 KT 7-25S 2.50 - 4.00 52 CA 7-9 9 

2 20 4.80 KT 7-25S 4.00 - 6.30 80 CA 7-9 9 

3 00 6.50 KT 7-25S 6.30 - 10.0 130 CA 7-9 9 

4 00 8.20 KT 7-25S 6.30 - 10.0 130 CA 7-9 9 

5 50 11.00 KT 7-25S 10.0 -16.0 208 CA 7-12 12 

7 50 14.00 KT 7-25S 

9 00 17.00 KT 7-25H 

10.0 -16.0 208 CA 7-16 16 

14.5 - 20.0 260 CA 7-23 23 

11 00 21.00 KT 7-25H 18.0 - 25.0 325 CA 7-23 23 

15 00 -28.00 KT 7-45H 23.0 - 32.0 416 CA 7-30 30 

18 50 34.00 KT 7-45H 32.0 - 45.0 585 CA 7-37 37 

22 00 40.00 KT 7-45H 32.0 - 45.0 585 CA 7-43 43 

30 00 55.00 KT 3-100 40.0 - 63.0 882 CA 7-60 60 

37 00 66.00 KT 3-100 63.0 - 90.0 1260 CA 7-72 72 

45 00 80.00 KT 3-100 63.0 - 90.0 1260 CA 7-85 85 

Definition Type '2' co-ordination according to IEC 947-4-1: 

The contactor or the starter must not endanger persons or systems in the event of a short circuit 

The contactor or the starter must be suitable for further use 

No damage to the overload relay or other parts may occur with the exception of welding of the contactor or starter 

contacts provided that these can be easily separated without significant deformation (such as with a screwdriver) 

In the event of a short circuit, fast opening current limiting circuit breakers KT 7 make it possible to build economical, 

fully short circuit co-ordinated starter combinations in accordance with IEC 947-4-1, Type '2' co-ordination 

Type '2' co-ordination without oversizing of contactors means: Type '1' = Type '2' 

Note: ') What is meant by Automatic Type '2' co-ordination? 
The high speed operation' f the new KT 7 motor protection circuit breakers means that 
contactors need not be oversized to achieve type '2' co-ordination. Simply select the 
normal AC 3 rated contactor and the corresponding KT 7 circuit breaker and type '2' 
co-ordination is assured. 
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ihithitcircuitlbreakersorguses 
004- 

Refer Catalogue C-CO 

TemBreak or fuse DOL starting 
50/65kA @ 415V to AS 3947.4.1 

TemBreak 
or fuse 

Terasaki 
Motor Approx. circuit or NHP HRC Sprecher + Schuh Sprecher + Schuh Setting range 
size kW amps breaker fuse contactor type thermal 0/L relay type amps 

0.37 1.1 XM30PB/1.4 NTIA-6 CA 7-9 CT 7-24 0.6 - 1.6 

0.55 1.5 XM3OPB/2 NTIA-6 CA 7-9 CT 7-24 0.6 - 1.6 

0.75 1.8 XM3OPB/2.6 NTIA-10 CA 7-9 CT 7-24 1.6 - 2.6 

1.1 2.6 XM3OPB/4.0 NTIA-10 CA 7-9 CT 7-24 2.4 - 4 

1.5 3.4 XM3OPB/5 NTIA-10 CA 7-9 CT 7-24 2.4 - 4 

2.2 4.8 XM3OPB/8 NTIA-16 CA 7-9 CT 7-24 4 - 6 

3.0 6.5 XM3OPB/10 NTIA-16 CA 7-9 CT 7-24 6 - 10 

4.0 8.2 XM3OPB/12 NTIA-25 CA 7-9 CT 7-24 6 - 10 

5.5 11 XH125NJ/20 NTIA-32 CA 7-12 CT 7-24 10 - 16 

7.5 14 XH125NJ/20 NTIS-40 CA 7-16 CT 7-24 10 - 16 

11 21 XH125NJ/32 NTIS-50 CA 7-23 CT 7-24 16 - 24 

15 28 XH125NJ/50 NTIS-63 CA 7-30 CT 7-45 18 - 30 

18.5 34 XH125NJ/50 NTCP-80 CA 7-37 CT 7-45 30 - 45 

22 40 XH125NJ/63 NTCP-80 CA 7-43 CT 7-45 30 - 45 

30 55 XH125NJ/100 NTCP-100 CA 7-60 CT 7-75 45 - 60 

37 66 XH125NJ/100 NTF-160 CA 7-72 CT 7-75 60 - 75 

45 80 XH125NJ/125 ') NTF-160 CA 6-85 CT 7-100 70 - 90 

55 100 XH125NJ/125 ') NTF-200 CA 6-105-(EI) CT 6-110 85 - 110 

75 130 XH25ONJ/250 NTKF-250 CA 6-140-(EI) CT 6-150 105 - 150 

90 155 XH25ONJ/250 ') NTKF-250 CA 6-170-El CT 6-200 140 - 200 

110 200 XH25ONJ/250 ') NTKF-315 CA 6-210-El CEF 1-41/42 160 - 400 

132 225 XH400NE/400 NTMF-355 CA 6-210-El CEF 1-41/42 160 - 400 

150 250 XH400NE/400 NTMF-355 CA 6-250-El CEF 1-41/42 160 - 400 

160 270 XH400NE/400 NTMF-400 CA 6-300-El CEF 1-41/42 160 - 400 

185 310 XH400NE/400 NTTF-450 CA 6-300-El CEF 1-41/42 160 - 400 

200 361 XH400NE/400 NTTM-500 CA 6-420-EUCA 5-450 CEF 1-41/42 160 - 400 

250 425 XH630NE/630 NTTM-630 CA 6-420-EI/CA 5-450 CEF 1-52 160 - 630 

315 530 XH630NE/630 NTLM-710 CA 5-550 CEF 1-52 160 - 630 
Notes: Fuses 65kA. XH125NJ circuit breaker combinations limited to 50kA, others 65kA. 

Overloads may be changed to different types eg. thermal style to electronic. 
Some combinations also gives Type '2' performance. 
') Use 'magnetic only' breaker. 
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Refer Catalogue C-CO 

Fuse protection DOL starting ') 
50 & 651(A @ 415V to AS 3947.4.1 

Fuse 

Motor Approx. amps NHP HRC Sprecher + Schuh Sprecher + Schuh Setting range 
size kW @ 415V fuse to BS88 contactor overload relay') ') amps 

0.37 1.1 NTIA-4 CA 7-9 CEP 7 1.0 - 2.9 

0.75 1.8 NTIA-6 CA 7-9 CEP 7 1.0 - 2.9 

1.5 3.4 NTIA-10 CA 7-9 CEP 7 1.6 - 5 

2.2 4.8 NTIA-16 CA 7-9 CEP 7 3.7 - 12 

4.0 8.2 NTIA-20 CA 7-9 CEP 7 3.7 - 12 

5.5 11 NTIA-25 CA 7-12 CEP 7 3.7 - 12 

7.5 14 NTIA-32 CA 7-16 CEP 7 12 - 32 

11 21 NTIS-50 CA 7-30 CEP 7 12 - 32 

15 28 NTIS-63 CA 7-30 CEP 7 12 - 37 

18.5 34 NTCP-80 CA 7-37 CEP 7 12 - 37 

22 40 NTCP-80 CA 7-43 CEP 7 14- 45 

30 55 NTCP-100 CA 7-60 CEP7 26 - 85 

37 66 NTF-125 CA 7-72 CEP 7 26 - 85 

45 80 NTF-160 CA 7-85 CEP 7 26 - 85 

55 100 NTF-200 CA 6-105 (El) CT 6-110 85 - 110 

75 130 NTKF-250 CA 6-140-El CT 6-150 105 - 150 

90 155 NTKF-250 CA 6-170-El CT 6-200 140 - 200 

110 200 NTKF-315 CA 6-210-El CEF 1- 41/42') 160 - 400 

132 225 NTMF-355 CA 6-210-El CEF 1- 41/42') 160 - 400 

150 250 NTMF-355 CA 6-250-El CEF 1- 41/42') 160 - 400 

185 320 NTTM-450 CA 6-300-El CEF 1-41/424) 160 - 400 

250 425 NTTM-560 CA 6-420-El CEF 1-52') 160 - 630 

320 538 NTLM-710 CA 5-550 CEF 1-524) 160 - 630 

380 650 NTLM-800 CA 5-700 CEF 1-11/12P 4) 300 - 1200 

Notes: ') Fuses with equal or lower let through energy may also be used. 
2) Thermal overloads may be used instead of electronic CEP 7. 
') Above 37kW overloads may also be electronic or thermal. 
4) CET 4 may be used instead of CEF 1. 
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0 0 0 0 0 
- IN - 

to, . 

Refer Catalogue C-CO 

TemBreak circuit breakers DOL starting 
50kA @ 415V to AS 3947.4.1 

TemBreak 

Motor 
size kW 

Approx 
amps 

Terasaki 
circuit breaker 

Sprecher + Schuh 
contactor 

Sprecher + Schuh 
overload relay 

Setting 
range amps 

0.37 1.1 XM3OPB/1.4 CA 7-9 CT 7-24-1.6 1 - 1.6 

0.55 1.5 XM3OPB/2 CA 7-9 CT 7-24-1.6 1 - 1.6 

0.75 1.8 XM3OPB/2.6 CA 7-9 CT 7-24-2.4 1.6 - 2.4 

1.1 2.6 XM3OPB/4.0 CA 7-16 CT 7-24-4 2.4 - 4 

1.5 3.4 XM3OPB/5 CA 7-16 CT 7-24-4 2.4 - 4 

2.2 4.8 XM3OPB/8 CA 7-16 CT 7-24-6 4 - 6 

3 6.5 XM30PB/10 CA 7-30 CT 7-24-10 6 - 10 

4 8.2 XM3OPB/12 CA 7-30 CT 7-24-10 6 - 10 

5.5 11 XH125NJ/20 CA 7-30 CT 7-24-16 10 -16 

7.5 14 

11 21 

15 28 

18.5 34 

22 40 

30 55 

37 66 

45 80 

55 100 

75 130 

90 155 

XH125NJ/20 

XH125NJ/32 

XH125NJ/50 

XH125NJ/50 

XH125NJ/63 

XH125NJ/100 

XH125NJ/100 

XH125NJ/125 

XH125NJ/125') 

XH25ONJ/250 

XH25ONJ/250 

CA 7-30 CT 7-24-16 10 -1.6 

CA 7-30 

CA 7-43 

CT 7-24-24 

CT 7-45-30 

16 - 24 

18 - 30 

CA 7-43 CT 7-45-45 30 - 45 

CA 7-43 CT 7-45-45 30 - 45 

45 - 60 CA 6-85 CT 7-75 2) 

CA 6-85 CT 7-75 2) 

CA 6-105-El CT 6-90 

60 - 75 

70 - 90 

CA 6-105-El CT 6-110 85 -110 

CA 6-140-El CT 6-150 105 - 150 

C A6-170-E1 CT 6-200 140 - 200 

110 200 XH25ONJ/250 ') CA 6-210-El CEF 1-41/42 160 - 400 

132 225 XS400NE/400 CA 6-210-El CEF 1-41/42 160 - 400 

150 250 XS400NE/400 CA 6-250-El CEF 1-41/42 160 - 400 

160 270 XS400NE/400 CA 6-300-El CEF 1-41/42 160 - 400 

200 361 XS400NE/400 CA 6-420-El CEF 1-41/42 160 - 400 

200 361 XS400NE/400 CA 5-450 CEF 1-22 2) 160 - 400 

250 425 XS630NE/630 CA 5-700 CEF 1-52 2) 160 - 630 

320 538 XS630NE/630 CA 5-700 CEF 1-52 2) 160 - 630 

Notes: Overloads may be thermal or electronic. 
Combinations based on the overload tripping before the circuit breaker at overload currents up to the motor locked rotor current. 
') Use 'magnetic only breaker or next higher circuit breaker / contactor combination. 
2) Use with separate mounting bracket. 
Data for 65kA co-ordination available refer Cat. C-CO. 
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P. 

° 1% I 

'Refer Catalogue C-CO 

TemBreak circuit breakers DOL starting. 85kA @ 415V to AS 3947.4.1 TernBreak 
Motor size Approx. FLC Terasaki circuit Sprecher + Schuh Sprecher + Schuh Setting 
kW @ 415V (A) breaker contactor thermal 0/L type range (A) 

0.37 1.1 XM3OPB/1.4 CA 7-9 CEP 7-M32-2.9-10 1.0 - 2.9 

0.55 1.5 

0.75 1.8 

1.1 2.6 

1.5 3.4 

2.2 4.8 

3 6.5 

4 8.2 

5.5 11 

7.5 14 

9 17 

10 19 

11 21 

15 28 

18.5 34 

22 40 

30 55 

37 66 

45 80 

55 100 

75 135 

90 160 

110 200 

132 230 

160 270 

XM3OPB/2.0 

XM3OPB/2.6 

XM3OPB/4 

XM3OPB/5 

XM3OPB/8 

XM3OPB/8 

CA 7-9 CEP 7-M32-2.9-10 1.0 - 2.9 

CA 7-9 CEP 7-M32-2.9-10 1.0 - 2.9 

CA 7-16 

CA 7-16 

CA 7-30 

CA 7-30 

XM3OPB/10 

TL1OONJ/20 

TL1OONJ/20 

TL1OONJ/32 

TL1OONJ/32 

TL1OONJ/32 

TL1OONJ/50 

TL1OONJ/50 

TL1OONJ/63 

CA 7-30 

CA 7-30 

CA 7-30 

CA 7-30 

CA 7-30 

CA 7-30 

CA 7-43 

CA 7-43 

CA 7-43 

TL100NJ/100 

TL100NJ/100 

TL25ONJ/160 

TL25ONJ/160 

TL25ONJ/250 

TL25ONJ/250 

TL25ONJ/250 

TL400NE/400 

TL400NE/400 

200 361 TL400NE/400 

CA 7-72 

CA 7-72 

CEP 7-M32-2.9-10 1.0 - 2.9 

CEP 7-M32-5-10 1.6 - 5 

CEP 7-M32-12-10 3.7 - 12 

CEP 7-M32-12-10 3.7 - 12 

CEP 7-M32-12-10 3.7 - 12 

CEP 7-M32-12-10 3.7 - 12 

CEP 7-M32-32-10 12 - 32 

CEP 7-M32-32-10 12 - 32 

CEP 7-M32-32-10 12 - 32 

CEP 7-M32-32-10 12 - 32 

CEP 7-M32-32-10 12 - 32 

CEP 7-M37-37-10 12 - 37 

CEP 7-M45-45-10 14 - 45 

CEP 7-M85-85-10 26 - 85 

CEP 7-M85-85-10 26 - 85 

CA 6-105 CEP 7-M85-85-10 26 - 85 

CA 6-105 

CA 6-210-El 

CA 6-210-El 

CA 6-210-El 

CA 6-210-El 

CA 6-300-El 

CA 6-420-El 

Din-T circuit breakers with rotary isolator. DOL starting. 
50kA @ 415V to AS 3947.4.1 

CEF 1-11/12 0.5 - 180 

CEF 1-11/12 0.5 - 180 

CEF 1-11/12 0.5 - 180 

CEF 1-41/42/52 160 - 630 

CEF 1-41/42/52 160 - 630 

CEF 1-41/42/52 160 - 630 

CEF 1-41/42/52 160 - 630 

Motor 
size 
kW 

Approx. 
amps @ 
415V 

Sprecher + 
Schuh 
isolator 

Terasaki 
circuit breaker 

Sprecher + 
Schuh 
current limiter 

Sprecher + 
Schuh 
contactor 

0.37 1.1 LA 7-80 Din-T 10 / 4 CA 7-9 

0.55 1.5 LA 7-80 Din-T 10 / 4 CA 7-9 

0.75 1.8 LA 7-80 Din-T 10 / 4 CA 7-9 

1.1 2.6 LA 7-80 Din-T 10 / 6 CA 7-23 

1.5 3.4 LA 7-80 Din-T 10 / 6 CA 7-23 

2.2 4.8 LA 7-80 Din-T 10 / 10 KTL 3-65 CA 7-23 

3 6.5 LA 7-80 Din-T 10 / 16 KTL 3-65 CA 7-23 

4 8.2 LA 7-80 Din-T 10 / 16 KTL 3-65 CA 7-23 

5.5 11 LA 7-80 Din-T 10 / 20 KTL 3-65 CA 7-23 

7.5 14 LA 7-80 Din-T 10 / 32 KTL 3-65 CA 7-30 

11 21 LA 7-80 Din-T 10 / 40 KTL 3-65 CA 7-30 

15 28 LA 7-100 Din-T 10 / 63 KTL 3-65 CA 7-37 

18.5 34 LA 7-100 Din-T 10 / 63 KTL 3-65 CA 7-37 

Din-T 
Sprecher + 
Schuh 
thermal 
0/L relay 

Thermal 
overload 
range 

CT 7-24 0.6 - 1.6 

CT 7-24 1 - 1.6 

CT 7-24 1.6 - 2.4 

CT 7-24 2.4 - 4 

CT 7-24 2.4 - 4 

CT 7-24 4- 6 

CT 7-24 6 - 10 

CT 7-24 6 - 10 

CT 7-24 10 - 16 

CT 7-45 10 - 16 

CT 7-24 16 - 24 

CT 7-45 18 - 30 

CT 7-45 30 - 45 
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Contactor CA'7-9 CA 7-12 CA 7-16 CA 7-23 CA 7-30 

Number of switching operations 

Mechanical [Mill] 13 13 13 13 13 

Electrical AC 3 (400V) [Mill] 1 3 1.3 1.3 1.3 1.3 

Weight with AC coil (DC coil) [kg] 0 39 (0 6) 0.39 (0.6) 0.39 (0.6) 0.39 (0.73) 0.48 (0.85) 

Terminal for main contacts 

Terminal size to IEC 947-1 

Flexible wire with sleeve 

Stranded/solid core 

Tightening torque 

2 x A4 2 x A4 2 x A4 2 x A4 2 x B6 

1 wire [mml 1 4 .1...4 1...4 

2 wire [mml 1 4 1...4 1...4 

1...4 2.5...10 

1...4 2.5...10 

1 wire [mm2] 1.5...6 1.5...6 1.5...6 1.5...6 2.5...16 

2 wire [mm2] 1.5...6 1.5...6 1.5...6 1.5...6 2.5...16 

[Nm] 1...2.5 1...2.5 1...2.5 1...2.5 1.5...3.5 

Contactor CA 7-37 CA 7-43 CA 7-60 CA 7-72 CA 7-85 

Number of switching operations 

Mechanical [Mill] 13 12 10 10 10 

Electrical AC 3 (400V) [Mill] 1.3 1.3 1 1 1 

Weight with AC coil (DC coil) [kg] 0.49 (0.85) 0.51 (1.0) 1.45 (1.47) 1.45 (1.47) 1.45 (1.47) 

Terminal for main contacts 

Terminal size to IEC 947-1 

U a a a a 
2 x B6 B7 + B6 B9 + 87 B9 + B7 B9 + B7 

Flexible wire with sleeve 1 wire [mml 2.5...10 2.5...16 2.5...35 2.5...35 2.5...35 

Stranded/solid core 

Tightening torque 

Control circuit 
Operating limits 

AC 50/60Hz 

2 wire [mm2] 2.5...10 2.5...10 2.5...25 2.5...25 2.5...25 

1 wire [mm2] 2.5...16 2.5...25 2.5...50 2.5...50 2.5...50 

2 wire [mm2] 2.5...16 2.5...16 2.5...35 2.5...35 2.5...35 

[Nm] 1.5...3.5 1.5...3.5 2...6 2...6 2...6 

Pick-up [xUs] 

CA 7-9 CA 7-12 CA 7-16 CA 7-23 CA 7-30 

0.85...1.1 0.85...1.1 0.85...1.1 0.85...1.1 0.85...1.1 

Drop-out [xUs] 0.3...0.6 0.3...0.6 0.3...0.6 0.3...0.6 0.3...0.6 

Pick-up and hold power 

AC 50/60Hz Pick-up [VANV] PF 70/50/0.71 70/50/0.71 70/50/0.71 70/50/0.71 80/60/0.75 

Operating times 

AC 50/60Hz 

Hold [VAN/] PF 8/2.60/0.33 8/2.6/0.33 8/2.6/0.33 9/3/0.33 9/3/0.33 

Make [mS] 15...30 15...30 15...30 15...30 15...30 

Break [mS] 10...60 10...60 10...60 10...60 10...60 

Control circuit CA 7-37 CA 7-43 CA 7-60 CA 7-72 CA 7-85 

Operating limits 

AC 50/60Hz Pick-up [xUs] 0.85...1.1 0.85...1.1 0.85...1.1 0.85...1.1 0.85...1.1 

Drop-out [xUs] 0.3...0.6 0.3...0.6 0.3...0.6 0.3...0.6 0.3...0.6 

Pick-up and hold power 

AC 50/60Hz Pick-up [VANV]PF 80/60/0.75 80/60/0.75 200/110/0.55 200/110/0.55 200/110/0.55 

Hold [VA/W]PF 9/3/0.33 10/3.2/0.32 16/4.5/0.28 16/4.5/0.28 16/4.5/0.28 

Operating times 

AC 50/60Hz Make [mS] 15...30 15...30 18.5...30 18.5...30 18.5...30 

Break [mS] 10...60 10...60 10...60 10...60 10...60 
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General data CA 7-9...CA 7-85 

Rated insulation voltage U, 

IEC 690V 

UL, CSA 600V 

Rated impulse voltage withstand Lbw 8kV 

Test voltage 

1 minute (to IEC 947-4) 2500V 

Rated voltage Up 

AC 110, 240, 415, 500, 690V 

DC 24, 48, 110, 220, 440V 

Rated frequency of coil 50/60Hz 

Ambient temperature 

Storage -55...+80'C (-67...176'F) 

Operation at nominal current (-13...140'F) 

Maximum with 15% AC 1 current reduction >60°C -25...+70'C (-13...158T) 

- Climatic withstand Cyclic ly changing humid atmosphere to 

IEC 68-2-30 and DIN 50 016, 56 

Maximum altitude 2000m NN, to IEC 947-4 

Protection class 

IP 2LX (IEC 529 and DIN 40050) In connected condition 

Protection against contact Touch protection to VDE 0106, Part 100 

Standards IEC 947-1/4; VDE 0660, Part 100/104; UL 508; 

CSA 22.2. Part 14 

Compliance CE; UL; CSA 

Short time withstand 

Icw, 60° CA7-9 CA7-12 CA7-16 CA7-23 CA7-30 CA7-37 CA7-43 CA7-60 CA7-72 CA7-85 

1s (A) 210 210 290 380 480 

4s (A) 140 150 220 280 360 

10s (A) 100 120 175 220 290 

15s (A) 90 100 150 200 250 

60s (A) 60 60 90 125 170 

240s (A) 40 40 50 60 100 

900s (A) 30 30 38 38 54 

Minimum cooling time 
at zero current [Min] 20 20 20 20 20 

525 650 1100 1150 1250 

390 480 820 860 910 

310 375 640 680 710 

270 325 560 600 620 

175 200 350 370 380 

100 120 190 190 200 

60 76 108 108 120 

20 20 20 20 20 
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0 . 0 

Auxiliary contact data 

Switching of AC current 

Built-in auxiliary contacts 
CA 7-9...23 

Clip-on auxiliary contacts 
and accessories 

AC 1/0, at 40 °C [A] 25 10 

at 60°C [A] 20 6 

AC 15 at rated voltage 24 48 120 240 400 500 600 690 24 48 120 240 400 500 600 690 

[A] 16 16 14 10 5 2.5 1.8 1 6 6 6 3 2 1.5 1.2 0.7 

Short circuit protection Fuse gG 

Co-ordination type '2' [A] 

Rated impulse voltage 

withstand (Amp [kV] 

10 

8 6 

Isolation between control and load 

circuits to DIN, VDE 0106, parts [V] 400 

Between auxiliary circuit 250V, 

between load & auxiliarycircuit 690V 

Contact reliability to DIN 19240 17V, 5 mA, 

without soiling, normal industry atmosphere >10° switchings per failure 

17V, 5 mA, 

>108 switchings per failure 

Terminals for auxiliary contacts 

Terminal size to IEC 947-1 2 x A4 

Flexible wire with sleeve 1 wire [mm2] 1...4 

2 wire [mm2] 1...4 

2 x A4 

0.5...2.5 

0.75...2.5 

Stranded/solid core 1 wire [mm2] 1.5...6 

ETEI- 2 wire [mm2] 1.5...6 

Tightening torque [Nm] 1...2.5 

0.5...2.5 

0.75...2.5 

1...1.5 

Switching DC loads 

UR<1ms, resistive loads at: 

UR<15ms, inductive loads with 

economy resistor in series at: 

DC-13, switching electro 

magnets at: 

Built-in auxiliary contacts 
CA 7-9...85 

Clip-on auxiliary contacts 
Front mount Side mount 

M 24 48 110 220 440 24 48 110 220 440 24 48 110 220 440 

[A] 12 9 3.5 0.55 0.2 12 9 3.5 0.55 0.2 6 3.2 0.45 0.18 0.1 

[V] 24 48 110 220 440 24 48 110 220 440 24 48 110 220 440 

[A] 9 5 2 0.4 0.16 9 5 2 0.4 0.16 2 1.6 0.3 0.12 0.05 

[V] 24 48 110 220 440 24 48 110 220 440 24 48 110 220 440 

[A] 5 2 0.7 0.25 0.12 5 2 0.7 0.25 0.12 3 1.5 0.6 0.3 0.2 
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X arditib-n-al rating-data - COntactors to !EC 947 

. 

".;1 , " <s912".:'-, ',4" 

t 

, 

-4AT -V ?IA 
1 Atiaz,,,Stetisft-,' 

CA 7-9 CA 7-12 CA 7-16 CA 7-23 CA 7-30 CA 7-37 CA 7-43 CA 7-60 CA 7-72 CA 7-85 

AC1 resistive load 

switching 3- 
Ambient temperature 40*C 

/8 ') [A] 32 32 32 32 50 50 85 100 100 100 

240V [kW] 10 10 13 13 18 20 25 36 36 40 

415V [kW] 18 18 23 23 32 36 45 64 64 71 

690V [kW] 30 30 38 38 54 60 75 108 108 120 

Ambient temperature 60°C 

Ie ') [A] 32 32 32 32 45 45 63 100 100 100 

240V [kW] 8 8 10 10 14 16 20 29 29 34 

415V [kW] 14 14 17 17 26 28 36 51 51 61 

690V [kW] 24 24 29 29 44 48 60 86 86 102 

AC motor switching 

AC 2, AC 3, AC 4 

240V [A] 11.5 14.5 20 26.5 34 37 42 62 70 85 

415V [A] 9 12 16 23 30 37 43 60 72 85 

690V [Al 5 7 9.3 12 17 20 25 34 42 49 

240V [kW] 3 4 5.5 7.5 10 11 13 18.5 22 25 

415V [kW] 4 5.5 7.5 11 15 18.5 22 30 37 45 

690V [kW] 4 5.5 7.5 10 15 18.5 22 30 37 45 

Rated making capacity 

/e AC 4, 50Hz max. 690V [A] 135 180 240 345 450 555 645 900 1080 1275 

Rated breaking capacity 

/e AC 4 max. 460V [A] 135 180 240 345 450 555 645 900 1080 1275 

max. 690V [A] 75 105 140 140 255 300 375 510 630 735 

Short circuit protection 

without protection relay 

fuse gG to IEC 947-4-1 

co-ordination type '1' [A] 50 50 50 63 100 125 160 200 250 250 

co-ordination type '2' [A] 20 25 25 35 50 80 100 100 125 160 

Main current circuit 

resistance [mil] 2.7 2.7 2.7 2 2 2 1.5 0.9 0.9 0.9 

Power dissipated by all 

circuits at le AC 3 [w] 0.7 1.2 2.1 3.2 5.4 8.2 8.3 9.7 14 19.5 

Total power dissipation 

at le AC 3 AC control [w] 3.3 3.8 4.7 6.2 8.4 11.2 11.5 14.2 18.5 

DC control [w] 6.7 7.2 8.1 12.4 14.6 17.4 18.4 14.6 18.9 

Life span in millions of operations 

Mechanical AC control 13 13 13 13 13 13 12 10 10 10 

DC control 13 13 13 13 13 13 13 10 10 10 

Operating times (DC) 

Make (mS) 40...70 40...70 40...70 40...70 50...80 50...80 50...80 20...40 20...40 20...40 

Break (mS) 7...15 7...15 7...15 7...15 7...15 7...15 - 
Note: ') Contact NHP for recommended cable size. 
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Dimensions in (mm) Mounting position 

Contactor (AC control) 

Type a b c cl c2 od dl d2') 

CA 7-9...CA 7-23 2) 

CA 7-30...CA 7-37 

CA 7-43 

CA 7 -60... CA 7-85 

(DC control) 

Type 

45 81 80.5 75.5 6 4.5 60 35 

45 81 97.5 92.6 6.5 4.5 60 35 

54 81 100.5 95.6 6.5 4.5 60 45 

72 122 117 111.5 8.5 5.4 100 55 

cl c2 od di d2') 

CA 7-9C...CA 7-16C 

CA 7-23C 

CA 7-30C...CA 7-37C 

CA 7-43C 

CA 7-60C...CA 7-85C 

Accessories 

Contactor with 

45 81 106.5 101.5 6 4.5 60 35 

45 81 123.5 119 6 4.5 60 35 

45 81 141.5 136.5 6.5 4.5 60 35 

54 81 144.5 140 6.5 4.5 60 45 

72 122 117 111.5 8.5 5.4 100 55 

(AC control) (DC control) 
(mm) (mm) 

Front mounting auxiliary contact 2 or 4 pole c/c1 + 39 c/c1 + 39 

Side mounting auxiliary contact 1 or 2 pole a + 9 a + 9 

Pneumatic timing module c/cl + 58 

Electronic timing module coil mounting b + 24 b + 24 

Mechanical interlock mounts between contactors a + 9 a + 9 

Mechanical latch c/c1 + 61 

Interface coil mounting b + 9 

Suppressor coil mounting b + 3 b + 3 

With inscriptions ') labels 

label support system V4N5 

+0 +0 

+5.5 +5.5 

Notes: ') DIN Rail mounting 35mm to EN 50 022 
2) Dimensions for 4 pole contactors same as 3 pole with auxiliary. 
3) Dimensions with inscriptions. 

SP305 Jesmond Road SPS Electrical Switchboard HALLCO OM Manual

Q-Pulse Id TMS1093 Active 10/12/2014 Page 192 of 334



ettrianic oVeticiatis4 
'tvt ,.***04TV Vio.4,1430P, DimensioAsovith andwithout ,contac tors: 

-VAt 40144 

Dimensions in (mm) 
CEP 7, CEP 7s and CEP 7-B mounted on CA 7 contactors 

Cat. No. a b bl c el e2 dl d2 h j and 

CA 7-9/12/16/23 with CEP 7 or CEP 7S 45 131 86 88.5 16.5 69 60 35 86.5 2 4.2 

CA 7-9/12/16/23 with CEP 7-B 54 137 97 90.7 5.1 59 60 35 85.1 2 4.2 

CA 7-30/37 with CEP 7 or CEP 7S 45 136.5 91:5 92 16.5 69 60 35 104 2 4.2 

CA 7-30/37 with CEP 7-B 54 137 97 92.1 5.2 59 60 35 104.7 2 4.2 

CA 7-43 with CEP 7, CEP 7S or CEP 7-B 54 136.5 91.5 93 22 69 60 45 107 2 4.2 

CA 7-60/72/85 with CEP 7, CEP 7S or CEP 7-B 72 188.5 120 120 18 84.5 100 55 125.5 2 5.5 

CEP 7 with separate mounting bracket 

Type a b d e 

CEP 7-37-P-A 45 90 75 30 75 

CEP 7-45-P-A 55 90 96.5 40 75 

CEP 7-85-P-A 70 115 110 55 105 
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General 

Weight 

CT 7-24 CT 7-45 CT 7-75 CT 7-100 

[kg] 0 13 0.21 0.21 1.3 

Standards IEC 947, EN 60 947, DIN VDE 0660, UL, LRS, GUS, CSA 

Climatic damp/heat, constant, to DIN, IEC 68, Part 2 - 3 

damp/heat, cyclic, to DIN, IEC 68, Part 2 - 30 

Ambient temperature open -25... +60 °C 

enclosed -25...+50'C 

Temperature compensation 

Shock resistance (sinusoidal 10nns) [G] 

continuous temperature range -5...+40'C to IEC 947, 

EN 60947; PTB: -5...+50°C 

10 

Protection 

Protection 

IP 00 IP 2LX 

touch proof (VDE 0106, Part 100) 

Contactor, timer and overload selection chart for auto transformer starters 

ATS kW 
Line 
contactor 

Trans 
contactor 

Star 
contactor Timer Overload 

11 CA 7-23-10 CA 7-16-10 CA 7-9-10 RZ7 FSY2D CEP 7-M32-32-10 

15 CA 7-30-00 CA 723-10 CA 7-12-10 RZ7 FSY2D CEP 7-M37-37-10 

18.5 CA 7-37-00 CA 7-30-00 CA 7-16-10 RZ7 FSY2D 

22 CA 7-43-00 CA 7-30-00 CA 7-23-10 RZ7 FSY2D 

30 CA 7-60-00 CA 7-37-00 CA 7-30-00 RZ7 FSY2D 

37 CA 7-72-00 CA 7-43-00 CA 7-30-00 RZ7 FSY2D 

45 CA 7-85-00 CA 7-60-00 CA 7-37-00 RZ7 FSY2D 

55 CA 6-85-11 CA 7-60-00 CA 7-43-00 RZ7 FSY2D 

75 CA 6-105-11 CA 7-85-00 CA 7-60-00 RZ7 FSY2D 

90 CA 6-140E1-11 CA 6-85-11 CA 7-72-00 RZ7 FSY2D 

110 CA 6-170E1-11 CA 6-105-11 CA 7-85-00 RZ7 FSY2D 

132 CA 6-210E1-11 CA 6-140E1-11 CA 6-105-11 RZ7 FSY2D 

150 CA 6-250E1-11 CA 6-140E1-11 CA 6-105-11 RZ7 FSY2D 

185 CA 6-300E1-11 CA 6-210E1-11 CA 6-140E1-11 RZ7 FSY2D 

CEP 7-M37-37-10 

CEP 7-M45-45-10 

CEP 7-M85-85-10 

CEP 7-M85-85-10 

CEP 7-M85-85-10 

CT 6-110 

CT 6-150 

CT 6-200 

CEF 1-41 

CEF 1-41 

CEF 1-41 

CEF 1-41 

220 CA 6-420E1-11 CA 6-210E1-11 CA 6-140-EI-11 RZ7 FSY2D CEF 1-41 

Contactor, timer and overload selection chart for star delta starters 
Line Delta Star 

SDSkW contactor contactor contactor Timer Overload 

7.5 CA 7-9-10 CA 7-9-01 CA 7-9-01 RZ7 FSY2D CEP 7-M32-12-10 

11 CA 7-12-10 CA 7-12-01 CA 7-9-01 RZ7 FSY2D CEP 7-M32-32-10 

15 CA 7-16-10 CA 7-16-01 CA 7-9-01 RZ7 FSY2D CEP 7-M32-32-10 

18.5 CA 7-23-10 CA 7-23-01 CA 7-12-01 RZ7 FSY2D CEP 7-M32-32-10 

22 CA 7-23-10 CA 7-23-01 CA 7-16-01 RZ7 FSY2D CEP 7-M32-32-10 

30-37 CA 7-37-00 CA 7-37-00 CA 7-23-01 RZ7 FSY2D CEP 7-M45-45-10 

45 CA 7-60-11 CA 7-60-11 CA 7-30-00 RZ7 FSY2D CEP 7-M85-85-10 

55 CA 7-60-11 CA 7-60-11 CA 7-37-00 RZ7 FSY2D CEP 7-M85-85-10 

75 CA 7-85-00 CA 7-85-00 CA 7-43-00 RZ7 FSY2D CEP 7-M85-85-10 

90 CA 6-85-11 CA 6-85-11 CA 7-60-00 RZ7 FSY2D CT 6-90 

110 CA 6-105-11 CA 6-105-11 CA 7-72-00 RZ7 FSY2D CT 6-110 

132 CA 6-140E1-11 CA 6-140E1-11 CA 7-85-00 RZ7 FSY2D CT 6-150 

150 CA 6-170E1-11 CA 6-170E1-11 CA 6-85-00 RZ7 FSY2D CTA 6-200 

185 CA 6-210E1-11 CA 6-210E1-11 CA 6-105-11 RZ7 FSY2D CEF 1-41 

220 CA 6-210-EI-11 CA 6-210-EI-11 CA 6-140-EI-11 RZ7 FSY2D CEF 1-41 
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NeoZarto.VACI9,... 

therm4akoVerloads 
ti; 4 t A iinensfonsiwith aridtwithout contactors, 

Mounted on CA 7 contactors 

CT 7-24, CT 7-45, CT 7-75 

Type For contactor a b bl c cl c2 c3 c4 c5 od dl d2 el e2 

CT 7-24 CA 7-9...23 45 127 83 96 91 15 51 39 5 4.5 60 35 ') 16.5 51 

CA 7-30...37 45 127 83 105 99 6.5 51 39 9.5 4.5 60 35 ') 16.5 51 

CT 7-45 CA 7-30...37 60 140 97 105 99 6.5 51 39 6.5 4.5 60 35 ') 16.5 57 

CA 7-43 60 140 97 107 103 6.5 51 39 8.5 4.5 60 45 ') 16.5 57 

CT 7-75 CA 7-60...85 72 185 120 125 120 8.5 51 39 28.5 5.4 100 55 ') 16.5 82 

Separate mounting with bracket Separate mounting 

Type a b bl c cl c2 c3 od dl d2 el e2 

CT 7-24 45 85 44 95 70.5 5 51 4.5 60...74 35 ') 16 3 

CT 7-75 60 90 44 117 112 15 51 5.4 74 50 ') 16 0 

CT 7-90 100 120 135 5 51 6.2 74 80 ') 16 7 

Notes: ') Standard DIN rail to EN 50 022-35 
2) With reset rod, maintain 9mm maximum operating radius from centre of reset button. 
c3 Reset magnet 
c4 Auxiliary contact block 
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Refer Catalogue 

O Housing 
O Highest system voltage 
O Test voltage 
O Frequency of operation 
O Insulation 
0 Short circuit thermal current (Ith) 
O Rated dynamic current 
0 Rated continuous thermal current 

Self extinguishing 
600V 
3kV RMS 50Hz for 1 min. 
40-60Hz 
Class E (120* C) 

60-100 times rated primary current for 1 sec. 
2 5 times Ith 

120% of rated primary current 

All mounting material and busbar clamps supplied as standard 

Cat. No. TAI 200 

_14--- 56mm --.1 

14- 45mm -lel 
CT DEPTH 
60 mm (overall) 

Cat. No. TAI 400 

It 77mm 

31.mm 

CORE HOLE 
22mm ID 

[CD 
CORE HOLE 14- 45mm -1.1 

CT DEPTH 
70 mm (overall) 

35 mm ID 

Cable diameter 22mm (max.) Busbar 20x6.3mm (max) 
Cat. No. 

Accuracy class 
CL 0.5 CL 1 CL 3 

VA VA VA 

Ratio: Primary 
/ 

Secondary 
Current Current 

5A 1A 

- - 2 V.2.;:i:,A!,,2°,9-15Piltz, . 

- - 2.5 'TAI1200,60/1,:-L-v- 

- - 2.5 ,7,71-Afioll-77i/iti''' 

- - 3 '1I-TAI 200 80/' 

- 2 4 TA1a00-100/1' 

- 3 5 YAriesifiiiiii F I. - 14,.., -1) .a.- 

2 4 6 n 1-r*:2:iiikt'Orf 
3 6 8 VT.34139,9qq90), 
5 8 10 F.,'**9!'?kort,--, 

TAI 400 Cable diameter 35mm (max.) Busbar 40x10.5 (max) 
Cat. No. 

Accuracy class 
CL 0.5 CL 1 CL 3 

VA VA VA 

Ratio: Primary 
/ Current 

Secondary 
Current 
5A 1A 

1 3 6 it:40074,10.010, 
1.5 3 6 e..Y.f.*11:407200/0': 
2.5 5 8 ri'40.0.1000 
4 8 12 r:t*140**( 41 
8 12 15 fF7(1.44.04,-006:': 
10 12 15 F:,..i:T#11400001 

12 15 15 f*T*00,060041 
10 12 15 Kj00:0'70f0'' d 
10 12 15 ,:;TAI 40080,01,5;') 

10 12 15 i'-.11.',k1,401,0'00= 
Notes: I) Add a 5A or 1A for required secondary current rating 

2) 1A secondary available on indent only 
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Refer catalogue i204 

CS 4 basic relay 

Basic relay with auxiliary 
contact block 

CRZE 4 timing element 

RC link 

Mechanical interlock 
CM 45) 

Aux. contact block 
4 pole CS 4-P- 

Aux. contact block 
2 pole CS 4-P- 

Technical data 
Rated thermal current (AC 1) 

Auxiliary contact blocks 

AC 15 240V 
415V 

Mechanical service life 

Coil consumption 

Basic relay - 4 pole 
Contacts 

Contact diagram N/O N/C 

40°C 
60°C 

40°C 
60°C 

16 amps 
12 amps 

10 amps 
6 amps 

5 amps (2 amps for add on blocks) 
2 amps (1 amp for add on blocks) 

10 million ops (AC coil) 
20 million ops (DC coil) 

AC Pick up 22 VA; hold 4 VA 
DC Pick up and hold 2.5 W 

AC 
or DC Cat. No. 2) 

.,11 
13 23 33 43 00" 

c 
14 24 34 44 

21 

14m 33'43 

3 A2 
14 34 44 22 

.. 13 43 21 31 Al 13 

Az 
14 44 22 32 

4 AC 

DC 

3 1 AC 

DC 

2 2 AC 

DC 

*4441v4cf 
6bid2.41igvviiirc 

.?-- -I-44f- 

4S,CSI40=22Z? 

Auxiliary contact blocks 6) 

Six types of auxiliary contact blocks can be added to the basic relay. For the 40E 
version any type of block can be used. For the versions 31Z and 22Z, it is 
recommended to use only the blocks with N/O contacts. The auxiliary blocks have a 
special contact configuration making them particularly suitable for switching low voltages 
such as PLC inputs. 

Contact diagram 
Contacts 
N/O N/C Cat. No. 5) 

5161 

-li 
52 62 

- 2..es`,44 

ks 

, 

.., - 
53 61 

3) 

54W 

, 
CS 41P- 

s - ' 4 

53 63 

"SN 
5464 

2 - ., 
1:! S.1114 

° 

_ 

51 61 71 81 --till 
52 62 72 82 

- 

53836171 

-AN--1 
54 84 62 72 

4=P= ,i, 

53 63 7383 

5464 74 84 

4 - 
,..s,,,,... ,,, _. 

4-P=4 

Notes: 

2) 

3) 

5) 

Do not use auxiliary blocks with N/C contacts on basic relay with N/C main contacts. 
Add coil voltage AC 24, 32, 110, 240 or 415V 50Hz to Cat. No. when ordering. 
Add coil voltage DC 12, 24, 48,110, 125 or 220V to Cat. No. when ordering. 
N/O and N/C contacts coupled. 
Not to be used with basic relays 31Z and 22Z. 
The same accessories used for the contactors CA 4 can be used with the control 
relays. eg. interlocks, timing elements etc. 
CS4-P-13 is also available ex-stock. 
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tiw 
Refer cagegOe*iiii4 

The components of the CA 4 compact contactor system 
complement each other to form a versatile system with 
long-term dependability 

The CA 4 range is a compact system of contactors and 
relays - a complete product range with a wide range of 
application possibilities. The size and versatility makes 
them particularly suitable for OEM applications, small 
control systems and PLC interfacing. 

Applications include 
O Small motor control 
O Distribution 
O Lighting loads 
O Heating systems 

Office machines 
Swimming pool and sauna control 
Refrigeration control 
Household appliances 
Small packaging machines 
Small conveyor systems 
Lifting equipment 
Commercial kitchen equipment 
Sprinkling and irrigation control 
Construction site lifts 
Heat pumps 
Waste water pumps 
Roller door control 
Automatic blinds, barriers and doors 
Air conditioning installations 
Interface for logic control systems 

Features 
O Compact dimensions 
O Efficient modular design 
O Rugged construction 
O High switching capacity 
O Low power requirements 

O Safe design 
O AC and DC coil types 
O Supplied with open terminals for rapid installation 
O High electrical and mechanical life 

O 2.2 or 4 kW versions @ 415V AC 

O Control relay available 
O Clip-on accessories 
O DIN rail or screw mounting 
O Rated to 60°C 

O Auxiliary contacts suitable for low-voltage 
switching 
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TeChriTcal 
Sehes 4 contactors; relay 

cA lefer logue 2204 

CS 4 control relay 

CA 4-5 contactor 

CA 4-9 contactor 

Mounting position 

CRZY 4 timer 

s. 

General specifications 
Main contacts 
Rated insulation voltage 500V 
Test voltage 3000V/1 sec 
Mechanical life AC coil 10 million ops 

DC coil 20 million ops 
Contact life at rated ') 
AC 3 duty 0 7 million ops 

Control circuit 
Coil pick up VA (AC) 
Coil holding VA (AC) 
Coil pick up + hold 
watts (DC) 

Contactors and relays 

22 VA 
4 VA 

2.5 W 

Auxiliary contacts 
Rated current (4) 

AC 15 (add on blocks) 

AC 15 (contactor aux.) 

Switching delay - closing 
- opening 

Voltage tolerance - min 
- max 

CS 4 

Limitations 
40°C 10 amps 
60°C 6 amps 
240 V 2 amps 
415 V 1 amp 
240 V 5 amps 
415 V 2 amps 

40ms 
20ms 
85% 
110% 

CA 4-5 CA 4-9 

AC 1 (415V) 40°C A 16 

40°C kW 11.5 

60°C A 12 

60°C kW 8.6 

AC 2, AC 3, AC 4 60°C A 3.4 

60°C kW 1.5 

Star-delta 

kW 60°C 2) 

Line 

Y Star 

A Star 

Lamp switching amps 3) Tungsten 60°C A - 

Fluro 40°C A - 

60°C A - 

20 20 

14.3 14.3 

16 16 

11.5 11.5 

5.3 9 

2.6 4.5 

3.7 7.5 

7.5 12.5 

11 18.5 

4 7 

18 18 

14.5 14.5 

Timing elements 
Permissible voltage 

CRZE 4 

AC or DC 

110 V -23% ... 250V +10% 

CRZY 4 

AC only 

110 V -23% ... 120 V +10% 

220 V -20% ... 250 V +10% 

Voltage drop 5 V max 5 V max 

Load current for reliable function 10 mA min 10 mA min 

Load current at 20°C 

40°C 

55°C 

600 mA 

440 mA 

320 mA max 

600 mA 

440 mA 

320 mA 

Leakage current at 240V Y 17 mA, A 6 mA 

Time range (delayed operation) 0.1 s...3 s 

1s...30 s 

Transition time Y / A 

1s...30 s 

100 ms ± 30 ms 

Reset time .200 ms _?.200 ms 

Voltage failure duration having ms 

no influence on time sequence 

20 ms 

Repetition accuracy with ± 5% ± 5% 

fixed time setting 

Time interval for start commands 1.4 x set time 

Ambient temperature - in operation -20°C to +55°C 

- in storage -40°C to +80°C 

Terminals: 2 free cable ends, 

0.8mm2 (AWG 18) each 250 mm long 

2 x set time 

-20°C to +55°C 

-40°C to +80°C 

4 free cable ends, 

each 250 mm long 

Notes: kW ratings are approximate. 
') Higher contact life possible dependant on switching category. 

Y = star point contactor star connected. A = star point contactor delta connected. 
') 2 contacts in parallel - 1.7 x 1 e; 3 contacts in parallel - 2.5 x 1 e. 
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1 

00 
00 
05 
OA 

02 

Refer catalogue 2204 

oa 
008 

Electrical life and dimensions CS 4, CA 4, CT 4 
Duty classification and actuation conditions for electrical service life verification (number of 
actuations under load in accordance with IEC 158 1, AC 2 in accordance with UTE, NF C 63-110). 

Electrical life 

AC 1 Non-inductive or slightly 

inductive loads, resistance furnaces 

AC 2 Slip ring motors: 

starting, switching off running motors 

AC 2 Slip ring motors: 

starting and reversing 

AC 3 Squirrel cage motors: le 17 A 

starting, switching off running motors 

AC 4 Squirrel cage motors: le 5 17 A 

starting; reversing, jogging 

AC 15 Electromagnets for contactors, 

valves, lifting magnets 

Notes: I Making current 
/ e Breaking current 
/ e Rated operational current 
AC 15 formerly AC 11 

006 
005 
00 
00.3 

002 

00.1 

watemmamen............. muMiniumsIIMININNENI13 
1111111111416111611611MINIOMININI111011141 
6.11H111011111111111.1111111/01111.1111 Peommeminonsinuil 
WaiiCin;;;Sarna1Miii 

111§111111NO1111111 
Nnampeamers=u3mmems40 
MIMMISMI11131111111MINAIMMI6611 
1111M11111111111111111111WMIIIIMMIIII 

M2711111111111111211111:111111 
=IIIIEW3=73;;;:=1.318ST3=1;;;;; 
11=1111161111/MIMMIIIIISO111.31=411=WIPP 
IMNIMMII111111116111.13=11111111111MIIMO1111 
MIIIIMIIIIM1111111111M11/311M1111111110,111 

II im 
2 3 5 6 610 

Breaking Current tAl 

Dimensions (mm) 

20 30 40 60 100 

Test conditions 
making 
I//. U/U. cos.c. 

breaking 
I II, Ut/U, cos.9. 

1 1 0.95 1 1 0.95 

2.5 1 0.65 1 0.4 0.65 

2.5 1 0.65 2.5 1 0.65 

6 1 0.65 1 0.17 0.65 

6 1 0.65 6 1 0.65 

10 1 0.70 1 1 0.40 

U Voltage before make 
U e Rated operational voltage 
U I Recovery voltage 

Electrical service life of contactors CA 4 and CS 4 as 
a function of breaking current 

The graph is valid up to 415 V, 50/60 Hz, for switching of 
motors of any type and under any operating conditions 
including duty classifications AC 2 to AC 4'as well as for 
ohmic and slightly inductive loads (AC 1). 

The electrical service life established under the above 
test conditions for the various duty classifications is 
shown on the adjacent graph as a function of breaking 
current. In general, these values can be used without 
hesitation for contactor selection purposes. Under 
actual operating conditions, any deviations of the main 
factor (the current to be interrupted) always lies on the 
safe side. The value of the current in a running motor is 
usually smaller than the rated operating current; in the 
case of prolonged jogging conditions the in-rush current 
will have already dropped back. The influence of 
unfavourable and unnoticed conditions tends thus to be 
compensated for. 

77) 

Notes: 
Control relay CS 4, contactors 
CA 4-5 and CA 4-9 with auxiliary 
block CS 4-P or CA 4-P. 

DIN rail attachment possible. 
Basic unit without modules. 
With auxiliary contact block. 
With CRZE 4 timing element. 
0/L button: 2.3mm 
min.travel = off + reset. 
With CT 3K-P-10 auxiliary on 
thermal relay. 
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Pg: 

Cam switches 
mmeter -Wciltritete'r 

Refer Catalogue ECS 

Voltmeter changeover switches No. of 
Switch rating chambers/ Cat. No. 
AC 21 AC 23 switching 22.5mm single Cat. No. 
amps kW Voltage angle hole mount panel mount Price $ 

Vi to measure PH to N voltages panel mounted 

20 500V 2/45' V2N V1-20C V2N V1-20P 

32 660V 2/45' nV3N V1-32C a V3N V1-32P 

V2 to measure PH to PH voltages panel mounted 

20 500V 2/45' V2N V2-20C V2N V2-20P 

32 660V 2/45' nV3N V2-32C a V3N V2-32P 

V3 to measure PH to PH and PH to N voltage panel mounted 

20 500V 4/45' B2N V3-20C B2N V3-20P 

20 500V 6/45' V2N V3-20C V2N V3-20P 

32 660V 6/45' nV3N V3-32C n V3N V3-32P 

Ammeter changeover switch 
MT3/MA ammeter changeover panel mounted @ 415V 
(for 3 circuits to be used with or without current transformers as indicated) 

20 C.T.'s 4/90' B2N MA-20C B2N MA-20P 

20 11 5/90' V2N MT3-20C V2N MT3-20P 

32 15 5/90' V3N MT3-32C V3N MT3-32P 

40 22 5/90' VN MT3-40P 

Connection diagram example 

Notes: 'MA' switches are for use with C.T.'s only. 
Standard engraving as shown, alternative engravings available on request. 

Available on indent only. 
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ZGAfii, 
When completed fax form with wiring-diagram an'd'order nurnberLo your nearest NHP branch or representative. 

THIS SIDE MUST BE COMPLETED 

Name 

Company 

Address 

Phone No 

NI-02 ELECTRICAL ENGINEERING PRODUCTS PTY. LTD. 
A.C.N. 004 304 812 

43-67 RIVER STREET, RICHMOND, VIC. 3121 

Phone: (03) 9429 2999. Fax: (03) 9429 1075 

Order No Date /_ / Quantity: Date required: / /_ 

A - SWITCH TYPE & SIZE (AC 21) 

QUANTITY 

V2N (20A) 

Or 

V3N (32A) VN (40...250A) Rating req. 

Or AMPS 

KW (AC 23) 

C - PLATE & KNOB 

(option) 

0 

STANDARD 

Or 

3SD 

Or 

ES (OFF/ON ONLY) 

KEY OPERATED (ZD/ZE) KEY INTERLOCKED (ZSH) 
(B2N & V2NN3N ONLY) (EXCEPT B2N) KEY OUT WHAT POSITIONS? 

Or Or 

D - ACCESSORIES 
R1 R2L R2R R2 

SPRING RETURN (V2N & V3N ONLY) 
Or Or Or 

WPK 

WEATHERPROOF KIT (IP 65) 

TIVTV 

DOOR COUPLING WITH INTERLOCK (EXCEPT B2N) 

AT 

EXTENDED TERMINALS (VN40-100A ONLY) 

EXTENSION SHAFT 

GOLD CONTACTS (V2N ONLY) 

AUXILIARY CONTACTS 

EXS LENGTH REQUIRED? - FROM BASE OF SWITCH TO TOP PANEL 

QTY? RATING? 

AMPS -3ra- 

MM 

POSITION CONTACTS CLOSE? 
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COMPLETE THIS SIDE-or PROVIDEVIRIaG DIAGRAM 

E - ENGRAVING AND SWITCH POSITION 

COMMON ESCUTCHEON PLATES 
CAN ALSO BE USED - REFER 

SELECTION PART B PAGE 5 - 42 

HEADER PLATE 
REQUIRED? 

Posn Faceplate engraving required 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

(NB - If ordering plate only, 
state size of plate required) 

MM 

Write engraving required 
,..,,," e. ci -,1.4;=',.tzW,L.-N...-,... t -a. or..,- --, ,74,...e. -.:`,t,,,r,-', 

it 

, Arl 4.:: t g., -,t,',. 1" t.A.,6' ,1*,-,:','.. : 
. .. , W - - , FyS 

270 

330 
315 

300 

240 

225 
210 

180 

30 
45 

60 

90 

120 

135 
150 

.., a 

Indicate position numbers where switching 
positions and engraving is required. 

4' 

F CONTACT CONFIGURATION 
(Indicate switching positions where required) 

1 2 4 5 6 7 8 9 10 11 12 

1 2 

3 4 

5 6 

7 8 

9 10 

11 12 

13 14 

15 16 

17 18 

19 20 

21 22 

23 24 
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 0 

ReferCatalogue ECS'`-` These plates can be by the following Cat. No. 

OFF 

ON 

HIGH 

LOW 

EPHL 

EPUD 

EPFOR 

EPRL 

EPUOD EPAOC 

L 

OFF 

ON 

EPORO 

OFF 

EPOA 

MAN 

AUTO 

EPMA 

AUTO 

MAN 

EPAM 

2 

EP12 

EPSS EPOC EPDS 

EPSF EPFS EPMOA EPAOM 

EPOORS 

(0)NORM 0/RIDE 

EPNO 

EPOSD EPHOL EPNT 

EPROL EPPOP 

EPD1 D2D3 EPLMH EPLOH 

EPRAOL 

EPRSL 

EPAOT EPMOG EPMOA EPMOS EPA00 EPOOC 

EPMOB EPUOB EP201 

Note: Special engraved plates available locally upon request. 
EPSOG EPSOA EPOOR 

SP305 Jesmond Road SPS Electrical Switchboard HALLCO OM Manual

Q-Pulse Id TMS1093 Active 10/12/2014 Page 204 of 334



 

Exploded view of a two chamber 
B2N cam switch 

V2N and V3N switches 

Elektra B2N series cam switches 
The B2N cam switch design features two half shells that carry the fixed and 
moving contacts. These contacts are operated by cams which are fixed to a 

steel shaft. This shaft is non-adjustable. 

The steel shaft ensures positive switching, while over-switching is prevented by 
steel detents and stop washers. 

The simple assembly with few compact parts gives the switch not only a higher 
mechanical strength, but also important advantages in economy. 

The B2N series is available in the single rating of 20 amps AC 21 (static load) 
and 5.5kW AC 23 (motor load). By utilising from one to four chambers the B2N 
range are available in on/off switches (1 - 4 pole), changeover switches (1 to 4 
pole), reversing and 2 speed switches, and ammeter/voltmeter switches. 

Elektra V2N, V3N range of cam switches 
The new range of V2N and V3N cam switches replaces VN20 and VN32 
respectively. 

They take into consideration the International standards VDE 0660 and 
EN 60 947-3, back of hand protection, according to DIN 57 106 with opened 
connecting terminals the V2NN3N may be used as control, instrument, motor 
and main switches. 

V2NN3N use all common accessories. 
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Refer Catalogue ECS 

Drilling pattern 

Panel mounting 

15 B2N, V2N, V3N, 
VN20 to VN100 

t_35 VN150 VN250 

22.5mm single hole mounting 

Dimensions in mm 

B2N, V2N, 
V3N 

Panel mounting 

Elektra VN standard cam switches from 20 to 250 amp AC 1 

The conventional method of constructing a cam switch is chamber by chamber 
each chamber having 2 contacts. 

This means that by varying the number of chambers and the cams, an extremely 
large number of switch programmes can be achieved. NHP assembles this type of 
switch in Australia. 

The VN range is available in 7 frame sizes rated as follows - AC 21/AC 23 
20 amp/11 kW, 32 amp/15 kW, 40 amp/22 kW, 63 amp/37 kW, 100 amp/55 kW, 
150 amp/75 kW, 250 amp/90 kW. 

As with the B2N switch, the VN range is constructed with a steel shaft to give 
reliable operation into the future. 

Also, the contact chambers are well sealed against the ingress of dust which can 
cause contact failure in other switches. 

.Elektra T series enclosed industrial switches 
This very popular range of switchgear is mostly used as a local isolator, reversing 
and changeover switch for motor loads and machinery. They are available in either 
metal clad or in a strong moulded insulated material. Spare interiors are available 
for very frequently used installations. 

Available ratings are (AC 21/AC 3) :- 25 amp / 8 kW, 45 amp / 16 kW, 63 amp / 24 kW. 

Mounting methods/ordering example 
Ordering examples: 

V2N A3-20P 
Three pole off /on switch 20amp panel mounted. 

V2N A3-20C 
Three pole off /on switch 20amp single hole mount (22.5mm) 

All switches are supplied panel mounted as standard. 

Drilling pattern for panel mounting 
B2N, V2N, V3N and VN switches 
Switch 
size 

Front plate 
size mm Dim. a (mm) 

20 amp 48 x 48 30 

32 amp 72 x 72 40 

40 amp 72 x 72 47 

63 amp 96 x 96 47 

100 amp 96 x 96 65 

150 amp 125 x 125 

250 amp 125 x 125 

Base mounting 

Note: DIN rail mounting is only possible for B2N, V2N and V3N switches. 

Base mounting with door coupling 
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Refer Catalogue ECS 

The construction of Elektra rotary cam switches ensures 
that a large number of switching combinations are 
possible. This, coupled with the accessories that can be 
supplied, makes the Elektra range one of the most 
comprehensive and a first choice with design and 
electrical engineers. Please contact your nearest NI-IP 
Branch or Distributor for Elektra cam switch special order 
forms or photocopy the form on page 5 - 41. 

Gold contacts for P.L.C. input 
To suit very low voltage (PLC) switching, GOLD contacts 
can be fitted to VN 20 AMP switches. 
Extra charge - $12.00 per contact. 

Engraving 
Elektra cam switches when assembled as specials 
usually require suitable engraving on the front plate. This 
can be supplied as requested at an extra cost per plate. 
(refer page 5 - 33) 
Also, a choice of standard engravings appear on 
page 5 - 40. 

Switch size 

V2N/VN 20 AMP 

V3N/VN 32 AMP 

VN 40 AMP 

VN 63 AMP 

VN 100 AMP 

VN 150 AMP 

VN 250 AMP') 

Notes: ') Standard engraving from stock or made to order 
(please specify). 
Standard fixing by choice or screw of adhesive 
backing. 

') Contacts are switched in parallel to give 250 AMP 
rating. 

Every special switch is allocated a design 
reference number. If more of the same design are 
later required please quote that reference number 
e.g. 20/1234. 
A discount will be given on the above prices when this 
number is quoted. 
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QUEENSL 3MMC+PLC 01-012-0260MCC 3 8/03/2002 

Pill..CT: ITEM: W 1111F DATE 
NO COMPONENT DESCRIPTION AMPS KW LHS RHS NO MATERIAL MATERIAL LABOUR LABOUR CELL CELLS CELLS TOTAL CELL CELL TOTAL 

OFF UNIT RATE TOTAL UNIT RATE TOTAL SIZE CELLS SIZE QTY CELLS 
INCOMER 250 1 1 $ 526.50 $ 526.50 4 4 4 4 0 4 1 2 2 

240V SUPPLY CELL 63A 1 1 $ 578.68 $ 578.68 8 8 1 1 0 1 2 12 24 
240V DISTRIBUTION INC. ABOVE 1 1 0 $ - 0 0 1 1 0 1 3 0 0 

STARTER 66 1.1 1 1 $ 729.86 $ 729.86 17.8783333 17.87833 2 2 0 2 4 2 8 
67 1.1 1 1 $ 730.01 $ 730.01 18.035 18.035 2 2 0 2 5 0 0 
68 1.1 1 1 $ 730.01 $ 730.01 18.035 18.035 2 2 0 2 6 1 6 
69 1.1 1 1 $ 730.01 $ 730.01 18.035 18.035 2 2 0 2 7 0 0 

70 1.1 1 1 $ 729.01 $ 729.01 17.7016667 17.70167 2 2 0 2 8 0 0 

71 1.1 1 1 $ 729.01 $ 729.01 17.7016667 17.70167 2 2 0 2 9 0 0 

72 1.5 1 1 $ 776.96 $ 776.96 18.3783333 18.37833 2 2 0 2 10 0 0 
73 4 1 1 $ 827.71 $ 827.71 25.4983333 25.49833 2 2 0 2 1.5 0 0 
74 4 1 1 $ 826.71 $ 826.71 25.165 25.165 2 2 0 2 11 0 0 

CFS FEEDER 63A DC FIELD 1 1 $ 165.39 $ 165.39 1.5 1.5 2 2 0 2 12 0 0 
PLC 1 1 $ 1,788.28 $ 1,788.28 24 24 6 6 0 6 13 0 0 
POWER SUPPLY INC. ABOVE 1 1 0 $ - 0 0 4 4 0 4 14 0 0 

GLAND PLATES 5MM BRASS 11 11 40 $ 440.00 0.5 5.5 0 0 0 15 0 0 
INCOMER DOOR PAINT 2 2 15 $ 30.00 0.5 1 0 0 0 16 0 0 
CIRCUIT SCHEDULE 10 10 15 $ 150.00 0.25 2.5 0 0 0 17 0 0 
SPACE 2 2 0 $ 0 0 2 4 0 4 18 0 0 
NARROW CABLE ZONE 230MM 3 3 20 $ 60.00 2 6 0 0 0 19 0 0 
IP 54 SUNDRIES 3 3 25 $ 75.00 1.5 4.5 0 0 0 20 0 0 
ADDITIONAL TRAY 3 3 15 $ 45.00 0.33333333 1 0 0 0 SPACE 
SLIDE COVERS 13 13 10 $ 130.00 0.25 3.25 0 0 0 17 40 
PLC CABLE ZONE DUCT BLUE 3 3 15 $ 45.00 0.33333333 1 0 0 0 10 4 
CONTROL N LINKS 3 3 15 $ 45.00 0.5 1.5 0 0 0 

0 $ - 0 0 0 0 

0 $ - 0 0 0 0 
0 $ - 0 0 0 0 

0 $ - 0 0 0 0 

0 $ - 0 0 0 0 

0 $ - 0 0 0 0 
0 $ - 0 0 0 0 

0 $ - 0 0 0 0 
0 $ - 0 0 0 0 

0 $ 0 0 0 0 

0 $ - 0 0 0 0 

0 $ - 0 0 0 0 

0 $ - 0 0 0 0 

0 $ - 0 0 0 0 

ACTIVE CELLS 0 $ - 0 0 0 40 
MCC SPECIFIED SPACE 0% 0% 0 $ - 0 0 0 0 

SUB TOTAL MCC CELLS 0 $ - 0 0 0 40 
MCC SPARE SPACE 1 1 $ - -0.1783333 -0.17833 0 0 0 

TOTAL: MATERIAL $10.888.17 HOURS 240 40 0 40 

Ian Gribble Page 1 8/03/2002 
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etectrbhic tim 
fE(withmiN/ 

0,40)1/4*034): 

Refer catalogue RZ7 

Cat. No 
FtZ7-FEA1SU22 

O Only 17 5mm wide (DIN circuit breaker size). 

O DIN rail mounting 

O 5 timers cover a high percentage of applications. 

O 110 240V AC and 24V AC/DC in the same relay. 

O 4 selectable time ranges from 0.05 seconds to 60 minutes. 

O Terminals all touch protected (IP20). 

O LED indication 

O High reliability SMD technology. 

O Multifunction unit also available. 

O Economy by having a single N/O output contact. 

Electronic time delay relays RZ7-FE (with 1 N/O contact) 
All timers have selectable time ranges ') 
0.75 ... 15s 0.05...60s 0.4 ... 8min 0.5 ... 60min 

Description 

RZ7-FEA on delay timing relay 

On application of the supply voltage the output relay closes 
after time delay t. 

u 

1 

15 
5 

Cat. No. 
RZ7-FEB1SU22 

LEO _IMMO 

Cat. No.') 

RZ7-FEB off delay timing relay 

The output relay closes as soon as B1 terminal is energised. 
When the B1 terminal is de-energised the output relay remains 
closed for time delay t. 

Cat. No. 
RZ7-FED1SU22 

Cat. No. 
RZ7-FEF1SU22 

U J AVA2 
AI/A2 

/81 ot 
S 

A1 
A3411 

Ou0t5 1510 

LED -111101111 

ger2Y' 

RZ7-FED on delay impulse timing relay 

On application of the supply voltage the output relay closes for 
the set time delay t. 

u4 

EAAIXA j 
LED _111111111_____ 

AIM or 
A5/A2 

15" 

RZ7-FEF flasher timing relay 

On application of the supply voltage, the output relay closes for 
the time delay t and then opens for the same set time. 
The cycle continues until the supply voltage is removed. 

U tir2 
OulPtd -hrUf.r1.2fr 1518 

LED ..j.LjIM 

Notes: ') The multifunction time range is from 0.5 seconds to 60 minutes. 
2) All timers are multivoltage 110 ... 240V AC and 24V AC/DC. 

Simply order function by Cat. No. 
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,L 

GUIDE TO READING TIMING FUNCTION DIAGRAMS 

Power 

supply 

Input 
signal 

Relay 
(timed) 

Relay 
(instant) 

Power now Input signal 
applied applied to timer 

Si/U 

S2/C 

Power now 
disconnected 

Instantaneous relay now on 
or energised. 

Timed relay now on or 
energised. 

Relay 
C = Common 
N/O = Normally open 
N/C = Normally closed 

Input signal 
removed from 
timer (tinting 
begins) 

Set time is now 
expired and timed 
relay is off or de- 
energised. 
(Reset for next 
operation). 

Instantaneous relay now 
off or de-energised. 

. NOTE: 
If power is disconnected during actual timing most electronic timers will reset to the preset time, ready for re-application 
of supply voltage. 

DELAY ON ENERGISATION 

1 TIMED CONTACT 
Also referred to as: 

FUNCTION DIAGRAM 

SAJ 

R 

Delay on 
Delay on make 
On delay 
Delay on operate 

MODE OF OPERATION 
When power is applied to the timer, the set time delay 
commences and the relay remains in its normal state. At 
the end of the set time delay; the relay changes over to the 
opposite position or on state. At the disconnection of the 
power supply the relay changesback to its normal state, 
and the timer is reset for its next operation. 

SUITABLE PRODUCTS 
OARFN, OAR, BAR, OLR, BLR, OLRM, BLRM, OAS, 
MRA1, OLS, MAR, MLR, CZE7, CRZE7, CRZE4, 
RZ7-FSA3, RZ7-FSA4 (2 contacts), M814, M815, 
RZ7-FEA, MRW 

DELAY ON DE-ENERGISATION 
1 TIMED CONTACT 
Also referred to as: 

FUNCTION DIAGRAM 

SOU 

S2IC 

R 

Delay on break 
Delay off 

I 

MODE OF OPERATION 
This timer is permanently supplied. When power is 

applied to the timer it is prepared for operation. AI the 
closure of the input signal, the relay changes over to the 
opposite position or on state. Timing does not commence. 
At the loss of the input signal timing commences and at 
the end of the set time delay the relay changes back to its 
normal or de-energised state and the timer is reset for its 
next operation. 

SUITABLE PRODUCTS 
OCRFN, MRU1, OCR, BCR, BLR, OLRM, BLRM, OLS, 
BLS, MLR, RZ7-FSB3, RZ7 -FSB4 (2 contacts), M814, 
RZ7-FEB. 

INTERVAL 

1 TIMED CONTACT 
Also referred to as: One shot 

FUNCTION DIAGRAM 

R Si 
MODE OF OPERATION 
When power is applied to the timer, the set time delay 
commences and the relay changes over to the opposite 
position or on state. At the end of the set time delay, the 
relay changes back to its normal or de-energised state, 
and the timer is reset for its next operation. 

SUITABLE PRODUCTS 
MRU1, OLR, BLR, OLRM, BLRM, OLS, BLS, MLR, M814, 
RZ7-FSD3, RZ7-FSM4 (2 contacts), RZ7-FED. 

SINGLE SHOT 

1 TIMED CONTACT 
Also referred to as: 

FUNCTION DIAGRAM 

Impulse lengthener 

SIC 

MODE OF OPERATION 
This timer is permanently supplied. Upon the closure of 
an input signal the relay changes over to the opposite 
position or on state and timing commences. At the end of 
the set time delay, the relay changes back to its normal 
state and the timer is reset for its nerd operation. The 
input signal can be held for either a shorter, or longer time 
than the preset time delay and it will not influence the 
operation of the relay. 

SUITABLE PRODUCTS 
MRU1, OLR BLR, OLRM, BLRM, OLS, BLS, MLR, M814, 
RZ7-FSL3. 

STAR/DELTA 
2 TIMED CONTACTS 
This function is utilised to control timed operation of the 
star and delta contactors in a star delta motor starter. 

FUNCTION DIAGRAM 

MODE OF OPERATION 
When power is applied to the timer, the set time delay T1 

commences and the star relay changes over to the 

opposite position or on state. At the end of the set time 

delay T1 the star relay changes back to its normal or de- 

energised state and the fixed preset time T2 commences. 
At the end of the fixed time delay T2 the delta relay 
changes over to the opposite position or on state. The 
delta relay remains on until power is disconnected from 
the timer. 

SUITABLE PRODUCTS 
DOR, CRZY4, RZ7-FSY2. 

TRUE DELAY OFF 

1 TIMED CONTACT 
Also referred to as: Delay on loss of supply 

Delay on release 

FUNCTION DIAGRAM 

R 

MODE OF OPERATION 
When power is applied to the timer, the relay changes 
over to the opposite or on state. Timing does not 
commence. When the power is disconnected, the set time 
delay commences, and the relay remains in its on state. 
At the end of the set time delay, the relay changes back to 
its normal or de-energised state, and the timer is reset for 
its next operation. 

SUITABLE PRODUCTS 
DKR. PKR. RZ7-FSQ 

RECYCLING 

1 TIMED CONTACT (OFF PULSE FIRST) 
Also referred to as: Repeat cycling 

Symmetrical recycler 
Asymmetrical recycler 

FUNCTION DIAGRAM 

Ski 

R 

MODE OF OPERATION 
When power is applied to the timer, the set time delay of 
the off pulse commences and the relay remains in its 
normal state. At the end of the set time delay of the off 
pulse, the relay changes over to the opposite position or 
on state. The set time delay of the on pulse will now 
commence and at the end of the set time the relay will 
change back to its normal or de-energised state. This 
repeat cycling will continue until power is removed from 
the timer. The timer will then be reset for its next 
operation to begin with an off pulse. The operation of a 

recycling timer with on pulse facility is the same as above, 
although it starts with an on pulse upon application of the 
power supply. 

SUITABLE PRODUCTS 
ODR, BDR, ODS, BDS, M814, RZ7-FSF3 (on 

pulse first), RZ7-FSM4 (on pulse first), MDR2U, RZ7 -FEF. 
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Refer catalogue RZ7 

Technical data for RZ7-FE timers 

Relay contact 15-18: WO 

Switching power to IEC 947-5-1 5A, 250V AC, 1A 30V DC 

AC 14 - 1A, DC13 - 1A 

Mechanical life 

Maximum switching rate at 500 VA 

10 million 

500 operations per hour 

Voltage withstand according to IEC 947 

Impulse test to IEC 801-5 

A1-A2 and A1/B1-A2 

2kV AC, 50Hz 

4kV 

A3-A2 and A3/B1-A2 1kV 

EMC immunity Class B to EN 55022 

2kV to IEC 801-4 

EMC emission 6kV ESD to IEC 801-2 

Temperature range - operating / storage -25° ... +60°C / -40° ... +85°C 

Terminals 

Solid wire Min 1 x 0.5mm2, max 2 x 2.5mm2 

Standard wire with sleeve 2 x 1.5mm2 

Note: ') RZ7-FEM is multivoltage 110-240V AC and 24V AC/DC. 

Dimensions (mm) 
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in 

, 
:..,71:orningctiaractepsticsjacc,95ding toypsE 04351,13,art 2921) 66rie'faficli6 

-'Insulation _characteristies 

>,..RZ7-FEiwith N/O 

Setting acetiaCi.;:':.- 

Repeatability 

Tolerance ̂ (N/O) -: 

Poiyer'iupply, 

SI-IPIt),1)0060,,crY 
SUPPIY Itage`:(C/t)P,, 

Voltagelolerance 

POwerconsumption` 

oWer-coriSUMption?, 

5%cof the trio range finalyalueAmax).S, 

-E'or:f11% Ofthe time range' final ,ialue-(t max).-` 
Voltage -.+ or - 0 01%/96deltall` r '':'" 
Jemperature +.;:or -0 25%/degrees celsius 

Volaget+ or---0'001%/%deltalPt? 
TemPe'reture, or ,0 0 025%1degrees celstus 

24 '48VAC/DC and 110, 240VAC,50/60Flz1122::, 

24 

exike +10%- 

;AC .9VKAT 240V-,":°:` 

DC_0'5WAT,24V 

EMC/Interference immunity 

-(N/0) 

EMGEmission ;r 

_Sale isolation 

'Climauc withstand, 

2'KVAC/50H2 voltage aCcofdtng to 

:to 

VDE0435; 
.'a-k.f'1(V 1 2/50µs surge voltege'aCcordin'g 

betWeen all iripUtS and output's" 

requirements are fulfiled - 

Urge::caPacItiof,the'sUPpISPvOltageacc4rdifig:to: 

1000 .4-5-,c'evel 2'(A1,-A2) l 10 240Ag ESE) 

dischaige"accOrding toIEC1000-4=2'leyel 

According to I EC 1000-45 Level 2.,(A3A2)-; 

,,24VDC - 

Elettromagnetic fields acCOrdingteEN55022', 

B 

AccOrding toyDE 106 part-101; 
cycles (24hr) at 25 40C'and 95% relative 

hurniditysaccording to I EC 68-2-30 and 1E068,2;3; 

5flg to IEC:68-427: 

Enclosure Ip40 . 

Terminal IP20 according,to 

Terminals 

Mounting. 

less than or equal to-30ms,Wittiout reset:(sUpP 

voltage) 

Voltage (11/0),;;.,,°. -250 rhetelfs"(mairLk 

'Voltage drop (CIO) 100, meters (MaX);; 

Pulse control 

Impulse duration (N)0) .,;;;.-; greater; inakor equal to-,250rf,is' 

Impulse duration (C/O)_rif-f-tegreateethan§rAtral to 3Orriss(D,C) /,502rns'(AC) 

' Supply voltage range- - 

Voltage OE mai,°250in:WItho,Uttpafallel load betiten 13-M,e42, 

- 11PLit. current 

Max %5Orn`with`lOad (less than 31iOhrns)aI;etWeen',r 

Enclosed25C +45C 

Storage - rf,85 

SCIeWterniinal M3fOr posidrive 

Phtlhps and*Slotted screws, he- 2`suit'able.for 

.'power strewdriver'.' 

Rated tig6eningtorqueb'84m,(max..1 ONm), 

Cxoss-sections of:1x° 5rnin2 (solid)' or 2x1.5rni 

standard with sleeve),AWG204- 1,4 

:0601piptecton accordirigtoNDE0106. 

Sriap-Ori MaUntingon35rrim DIN 
,kre,t ' 

sido...rriounungon-9531C/$4/CA6,co.ntactors, and 

.: CS3 /CS4 plays vnth dOVetailioir.:iL-ScreW fixing_ 

ijOjrpanel mountladaptoratidtik6ScreWSAM4) 

material Without 010Xin'accerding to 

EC,/EFiNnottfication Nd 93/0141/D -Electrical 
- - 

. , - -contacts ,contain,cadmiuny,, - 

Outputs; 

Maximum voltage° 

Current switchingiciPaCity 

250VAC, - 

.5arnifiST" 

1,250yAy.r yy 

',according toIEC947-5=; 

1A/250VAC(Induo'five:load,,AC14;,- 

105i24VDC-(Indutticrejoad:Eic 1'3) 

- Short-circuit resistance' - gE . 4c- 

Life expectancy (electrical 

operations at 1 ArriP,25:0VA.0.;cos 

4 million,operations:at O'5Amp 250VAC cos (Tr =..0 

0 4"million Operations at 1Amp 24V,DCdesistive 
- 

,L .ifeexPeCtancy (mechanical). - 

20 
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Phase Balance Relay 
INSTRUMENTS 

Specification 
This model is CSA approved 

252-PSFW. 
unbalance 
252-PSGW 
unbalance 

Type No: Phase loss and 
only 
Phase loss, 

and undervoltage 

3 phase, 3 or 4 wire, 50 or 
60Hz (specify) 
100-125V, 200-250V or 
380-450V (nominal voltage to 
be specified when ordering) 
3VA 
1.2 times continuous 
1.5 times for 10 x 105 
To B.S. 6253 

Set Points 
Unbalance: 
Time Delay: 

Adjustable 5% to 15% 
Up to 10s adjustable (not 
operative if voltage falls 
below 70% of nominal or set 
point or type 252-PSGVV) 

Under Voltage: Internally preset at - 15% 
(Type 252-PSGW only): nominal voltage (other values 

between - 105/0 and -3V5/0 
available on request) 

Output Relay 
Type: 
Rating ac: 

dc: 
Operations: 
Reset: 

Weight. 

DP changeover 
240V, 5A non-inductive 
24V, 5A resistive 
2 x 105 at above load 
Automatic 
Approx. 0.3kg 

8 .. 
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Dimensions in mm. 
INSTRUMENTS( 

fild'ar4 7, 1:22d.i2.! 

a?...,... 5.Cgi 1"1 4 . 

The information contained in this specification is correct at the time of publication but the 
right is reserved to supply instruments differing in specifications from those illustrated. 

CROMPTON INSTRUMENTS (AUSTRALIA) PTY. LTD. 
HEAD OFFICE: 
N.S.W. Unit 20, Minto Industrial Park, 25-31 Airds Road, Minto, N.S.W. 2566 Ph: 02 603 2066 Fax: 02 603 9335 
BRANCH OFFICES: 
S.A. 350 Torrens Road, Croydon Park, S.A. 5008 Ph: 08 347 1522 Fax: 08 347 3094 
VIC. 3 Chesterville Road, Cheltenham, Vic. 3192 Ph: 03 584 8844 Fax: 03 584 1042 
W.A. Suite 1, 929 Wellington Street, West Perth, W.A. 6005 Ph: 09 321 4387 Fax: 09 321 8901 
QUEENSLAND AGENTS: 
Bartlett Marketing Co. Pty. Ltd., Underwood, Qld. 4119 Ph: 07 841 1586 Fax: 07 841 1676 
Industrial & Marine Electrics, Cairns, Old. 4870 Ph: 070 35 2722 Fax: 070 35 2723 
Marcon Agencies Pty. Ltd., Garbutt, Qid. 4818 Ph: 077 25 4499 Fax: 077 25 4511 
N.S.W. AGENTS: 
Excel! Control Pty. Ltd., Unanderra, N.S.W. 2526 Ph: 042 72 1922 Fax: 042 72 1833 
Borg Electrical Wholesalers Pty. Ltd., Broadmeadow, N.S.W. 2292 Ph: 049 52 4366 Fax: 049 52 7490 
TASMANIAN AGENTS: 
George Harvey Electric Pty. Ltd., Hobart, Tas. 7000 Ph: 002 34 2233 Fax: 002 31 1347 
George Harvey Electric Pty. Ltd., Launceston, Tas. 7250 Ph: 003 31 6533 Fax: 003 34 1899 

NORTHERN TERRITORY AGENT: 
I.S.A.S., Winnellie, N.T. 0820 Ph: 089 47 2313 Fax: 089 47 0149 
SOUTH PACIFIC ISLANDS_ 
Export Procurement Pty. Ltd., Northgate, Qld. Ph: 07 260 5499 Fax: 07 260 5546 
NEW ZEALAND AGENT: 
Electrade Limited, Auckland. Ph: 09 525 1031 Fax: 09 525 1756. 
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XS125 series 
Adjustment range 63 - 100% of nominal current rating. 

Standards AS 2184/AS 3947-2. 

Adjustable thermal and fixed magnetic trip. 

Max. voltage (INSUL) 690V. 

XS125CJ (18kA) 3 pole 
Ampere 
rating Min Max Cat. No. 

20 12.5 20 .XS125CJ 20 3 

32 20 32 '''X$1*J, 32i 
50 32 50 XS125CJ 50 3 

63 40 63 XS125C4;63:3 

100 63 100 XS125CJ 1001 

125 80 125 , XS125CJ 125 3 

125 Non-Auto (1.8kA for 1sec) -,,^X§125NN 3 11" 

XS125NJ (30kA) 2 pole 
Ampere 
rating Min Max Cat. No. 

20 12.5 20 ' XS12N.1. 20 2 ' 

32 20 32 '' XS125Nj'32 2 

50 32 50 t' ?(§125N,J '9 2 

63 40 63 ,' XS125NJ 63 2-, 

100 63 100 ,XS125NJ 100 2 ' 

125 80 125 : XS125NJ ,125 2 ',,,, 

XS125NJ (30kA) 3 pole 

20 12.5 20 - ii126NJ 20:3'' 

32 20 32 , 
, . 

XS125NJ 32,3 
,, .. . - 

50 32 50 -x$12514,1 03 ,. 

63 40 63 :X'S1261,1J63 3' 

100 63 100 Xt126Nj-100 3:' 
' :' 

125 80 125 ' XS125NJ 126 , 3 

XS125NJ (30kA) 4 pole 

20 12.5 20 1-'s:XS1:28NJ;20 4 : 

32 20 32 ,,' XS125NJ 32 4 

50 32 50 . ::XS125NJ' 50 4, 

63 40 63 -' .,,xsi25N,1"63,4, 

100 63 100 ' ' X4i*J,;100 4 ' 

125 80 125 :XS125i4J125 4, 

Notes: ') MCCB's only. 
3) Load-break isolating switch only-no overload or short circuit protection. 
3) Poles in series. 
4) Short time rating. Refer rating chart for technical details. 
2 pole models use a 3 pole body with centre pole disabled. 
Special generator protection MCCB's available - low instantaneous 
magnetic setting. 

Dimensions (mm) 
Description Height Width Depth kg 

XS125CJ 3 pole 155 90 86 1.3 

XS125NJ 2 pole 155 90 86 1.3 

XS125NJ 3 pole 155 90 86 1.3 

XS125NJ 4 pole 155 120 86 1.58 

Short circuit capacity 

Model 
XS125CJ 

XS125NJ 

DC use 
XS125CJ 
XS125NJ 

I/C 

18 kA (AS2184) 
30 kA (AS2184) 

I/C 3) 

10 kA 

15 kA 

Voltage 
415V 50Hz 
415V 50Hz 

Voltage 
250V DC 

250V DC 

Refer this section for ratings to AS 3947-2 and 
AS 2184, and Ics /Icu. 

Product extensions 
Chassis (TemWay, MHC, UHC) 
Panelboards (TPX) 
Tern Curve 

Base standards 

IEC 947-2 
BS EN 60947 Part 2 

VDE 0660 Part 1 

AS 3947-2/Australia 
AS 2184-1990/Australia ') 

NEMA USA 
ANSI C37. 13/USA 

JIS C 8372/JAPAN 
JEC 160/JAPAN 

Approvals 

ASTA/UK, Aust. standards 
Marine 
NK/JAPAN 

LR/UK 
AB/USA 
GUGERMANY 
BV/FRANCE 
DNV NORWAY 
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Connections and mountings --''"' - -' ' ' ---MCCB' accessories ' ;ies 

jri Terminal screw size and 
standard torques 

Front-connection type (FC) 

Compression terminals 

Terminal screw 

Breaker 
mounting scre97--- 

V, 

It 
Attached flat bar 

Breaker 
mounting screw---Nit 

Flat 

bar 

Terminal screw 

Compression terminal 
and bar 
Terminal screw size 
and tightening torques 

Types of terminal screws (Compression terminal and bar) 
Breakers and screw size 
XE series 
(Economical) 

XS series XH series XM series 
(Standard) (High-fault level) (Motor protection) 

41, Pan headed screw 

Hex socket head bolt 

XE225NC M8 

XS125CJ M8 XH125NJ M8 XM3OPB M5 

XS125NJ M8 XH125PJ M8 

XS25ONJ M8 XH25ONJ M8 

XH160PJ M8 

XS400 M10 TL25ONJ M10 

XH400 M10 TL400NJ M10 

XV400 M10 XH250PJ M10 
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onnections and mountings 
Rear-connection type (RC) 

Bolt stud 
Breaker 
mounting screw 

Mounting plate 

Conduct (not 

supplied 

Applicable breakers 
XS series 
XS125CJ, XS125NJ 

XH series 
XH125NJ, XH125PJ 

MCCB accessories 
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TemBreak XS125CS, CJ, NS, NJ, XH125NJ, TL3OF MCCBs 
ASL: Arrangement Standard Line 

t t 

Outline dimensions (mm) Ft: Handle frame centre line 

Front connected (standard) 
Interpole barrier 

(removable) 
3P 1P 

Note: XS125NS 1 pole only 

Drilling plan 

ASL 

Rear connected (optional) 

Mounting pleb:* { Insulated stud block 

4P 

Iti 

3P 

Plug-in (optional) 

ASL 

!!-W "-! 

screw 30 

(c. 
r um'21 

/ 5 5 
915 for accessory wiring when necessary 

Drilling plan 

3P 4P 

Panel mount 
4P 

3P 

IN 

Mounting block 

Panel cut out dimensions 
shown give an allowance 
of 1.0mm around the 
handle escutcheon. 

Drilling plan 

3P 
IN 

4P 
Its 
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ytieS Of corinectiOns- and mountings 
Plug-in Type 

Switchboard use 

Plug-in 
mounting block 

Mounting angle 
not supplied) 

Conductor 
(not supplied) 

Terminals 

Conductor 0/, 
Warning 
Secure the conductor with the correct 
nut and washer to ensure full contact of 
conductor with terminal on the plug-in 
mounting block, so that the steel stud 
bolt is not used as the current path. 

Auxiliary circui 
terminals 
(Mounted on 

breaker body. 
Not applicable to; 

XM3OPB 

Terminal leads for 
internally mounted 
accessories 

Switchboard side 

control lead 

Types of plug-in mounting blocks for 
switchboard use 
Series Breaker Pole Type 

XS XS125CJ 2, 3, 

XS125NJ 

XE225NC 3, 4 4 

XS25011J 

XS400 3, 0 4 

XDM2 

XDM3 

XDM4 

XS630 4 ,XDM6 

xssoo , PI 4 XDM6 

XS1250 

XH XH125 O 

4 XDM8 

XDM2- 

XH160PJ 3, XDM3, 

-XH250PJ 3, XDM4 

.-XH250NJ 4 XDM41: 

XH400 3, XDM6 

XH630 XDM6,, 

XH800 O TDM1OR " 
M XM3OPB 

XS125 
XH125 
Auxiliary circuit 
terminals 
(mounted on the 
plug-in mounting 
block) 
(Contact NI-IP for 
details) 

Plug-in type 

Degree of protection 
The degree of protection provided by the mounting blocks 
for plug in type TemBreak is IP 20 as defined in IEC Pub 529 

Standard Safety Trip (Trip first plug-in mechanism) indent. 
The breaker will trip automatically if it is withdrawn while 
still in the "ON" position. It is not possible to "plug-in' the 
breaker when it is in the "ON" position. 

MCCB accessories 

Application table (up to 100A frame) 
Breaker IP cover code Pole Qty Req. 

XS125 IP 20 2, 3P 1=2 

XH125 

IP 20 degree of protection and safety trip ') are available for 
plug-in type breakers, for switchboard and distribution board use. 

Note: El') Available on indent only. 
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.r.. 
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I 

r 

1 

# 

; 

jai 

ridp 

Frame (A) 

v 

-1- 

type 
Nominal wire size (mm2) 

1.5 2.5 4 6 10 16 25 

... ..- 
. 

--% 
.s. 

185 240 300 

yr 
- lugs (compression 

Breaker 

XM30 XM3OPB CAL1 5-5 CAL2 5-5 CAL4-5 GAL6-5 ' CAL10-5 CAL16 -6 

MT2 5-M5 MT2 5 -M5 MT4- M5 MT6-:: M5 :MT10-M5 ' MT16- M5 

125 XS125CJ 

XS1 25NJ 

XH125NJ 

XH125PJ 

TL1OONJ 

TL3OF 

- CAL2 5-8 CAL4.--8 , rCAL6-8 CAL10-8 I. CAL16-8 CAL25L8 

MT2 5-M8 MT2 5-M8 MT4- M8 MT6= M8 MT10-M8 MT16-M8 MT2--M8 

Nominal wire size (mm2) 
Frame (A) Breaker 35 50 70 95 120 150 

160 

225 

250 

XE225NC 

XS25ONJ 

XH25ONJ 

XH160PJ 

CAL35-8 ' CAL50-8 CAL70-8 'CALB95-8 CALB120=8 CALB150 4 
MT35 -M8 MT50 -M8 MT70 -=K48 , - ' - 

, 

400 XS400CJ 

XS400NJ 

XS400NE 

XH400NE 

XV400NE 

XS400SE 

XH400SE 

XH250PJ 

TL25ONJ 

TL4OONJ 

XH400PJ 

XH400PE 

CAL35-10 CAL50-10 CAL76-71 0 . CAL95-10 CAL 6120-10 CAL6.150-10 

MT35 -M10 MT50 -M10 MT70 -- M10 MT95 -M10 -- - 

630 

800 

XS630CJ/NJ 

XH630NE/SE 

XS630NE/SE 

XS800NJ /PJ 

XS800NE/SE 

XH800NE /SE 

XH800PE 

CAL35-12 . .CAL50 -12 CAL7012 CAL95-12-. CAL 1 20-12 CAL150-12 CAL185-12 C41:240-12 tAL300-12 

MT35 -M12 MT50 -M12 ,MT70 'K.412 MT95 -M12' MT120 -M12 MT1501-02 MT185 =M12 MT240 -M12 ' -' - 

. - t 

1250 XS1250NE 

XV1250NE 

CAL70-12 CAL95-12 CAL120,12 CAL150-12 CAL1857=12 CAL240-12 CAL300-1 2- 

. MT70 4412 NIT95 -M12 MT120-M12 MT1504.412 MT185M12 MT240 '..tk412 - 

Commercially available compression terminals available from CABAC - Cable Accessories and JST Australia. 

Key: CAL = CABAC lugs 

MT = JST lugs 

Connection 
(one electric cable) 
If low clearance occurs use 
a recommended tape or 
insulation. 

Connection 
(two electric cables) 
If low clearance occurs use 
a recommended tape or 
insulation. 
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. " 

- C':;" XS125CJ XS125NJ -XH1-25NJ 
XH125NJ 
Time/current characteristic curves 

0- 

3 

2 

sot 

40 

30 

20 

10 
8 

6 

5 

2 

1 

50 
40 

30 

20 

10 

6 

5 
4 

3 

2 

1 

0.8 
06 
0.5 
0.4 
0.3 

0.2 

0.1 

0.08 
0 06 
0.05 
0.04 

0.03 

0.02 

0.01 
.008 
006 
005 

Magnetic trip current 

Rated current Magnetic trIp current 

(A) (A) 

20 260±52 

32 4201-64 

50 650±130 

63 820-1164 

100 1300±260 

125 1550-1310 

Max 

Min 
/ 

20, 32, 50, 63, 10DA 

125A 

X 

-. 

I1 

I 

: 

.... 

II 

ER iEEFEE1 ILI 11111 
Percent Rated Current 

Ambient compensating curves 

150 

140 

130 

5. 120 
12 

110 

6) 100 

90 

80 

Calibrated at 40°C - 0 

45°C - 5 

N].125A (ma ) 

M 1.1 

6. MIME= 
ME AM 
ENRO 
MOILIMEM 
OpArd LI 
rikINN.1 I. 50. 20A I,A) 

Iffia'. 

MNIEEMMIAM 
25A Vrin) 

50A. 20A (max) 

100. 32A (max) 

Calibrated 
temperature 

10 20 30 40 50 

15 25 35 45 55 

Ambient temperature (°C) 

60 

65 
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TemBreak XS125CS CJ NS NJ, XH125NJ PJ and TL3OF MCCBs 
ASL: Arrangement Standard Line 

1410 '' 
Outline dimensions (mm) Ft: Handle frame centre line 

Front connected (standard) 
Interpole barrier 
(removable) 

1P 3P 

Note: XS125NS 1 pole only 

Drilling plan 

30 

1.60 

1. 90_1 I. 90 

120 

Rear connected (optional) 

Mounting plate { Insulated stud dock 

II !! 

4P 
Drilling plan 

3P 4 P 

Panel mount 

I, I 

Plug-in (optional) 

/ 5 15 
915 for accessory wiring when necessary 

Panel cut out dimensions 
shown give an allowance 
of 1.0mm around the 
handle escutcheon. 

Mounting block Drilling plan 

3P 4P 
Id 
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otor operators Vir'XS125 

Outline dimensions (mm) 

Front connected (standard) 

4P / 
Control crcurt ternnnal 

24 
M8 Screw ri 

Preparation of 
conductor 

Rear connected (optional) 

Mounting plate 

Plug-in (optional) 
Mounting block 

3P 

60 

kl 

4 4 

89 

M5 Tapped screw 

4P 
90 

30 

If 

ASL 

-1VICCB accessories 

Drilling plan 

3P 

If 

L.. 

Drilling plan 

4P 

Preparation of 
conductor 

06.5 

tilt 
119 

Drilling plan 

3P 4P 

--- 

06 

Notes: 'Above outline dimensions are for AC motors. Contact NHP for details for DC motors. 

ASL: Arrangement Standard Line 
It: Handle frame centre line 
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Miniatiiii-CirCliitlireakeri and filie-faiilt-Ctiererit limiterg co-orcfinaiion chart 
For fault current levels up to 50kA at 415V 

Circuit breaker 
Type Rating amps Min. fuse amps ') 

Maximum fuse - amp 
BS 88 DIN 

Safe -T' = - 710.. ' `,160.2) « '160; 

16-25 . 290 i,:,, 200,1 

32. ; 
, 

' -,200 2), 00 , ''2::: 
40-50 '1 bb - 

.. 

2 
, 

00 2 

. . 

. 200 ,'- 

63 -100 , ": :'i''l C) , ',.200'2) .200,:', 
_ 

SRCB 10 50' , 160 ,160 

16-20 ' , 63 200 ' 1:)cl 

Din -T.6 7 "2,25H,,- ,, 26=63'. 160 z 
..- 

; '1-60 ,.- 
..J32:63 1..96 :1 so, : , 1'60 t. 

Din-T10 & 05-6 1 20: 00 - 200 ' 

Diti-T15 10 -25', 200 200 

16 i ' 35" . 200 . 200 

- 20-32 63 200 . 200 

40-63' 100 200 ' 200' 

DRCBH ' -10 '25' - 200 ,' 2bb -' 

(10kA),. 16 35 ' 1. 260 ' '260:: .., 

- 20-32 ' 63 - 200 ' , , 200 . 

Din-Tlal ' '80 160 200 , ', 200 

100 1 200 - 200 200 

125 250 , 250 250 

Tembreak MCCB's 

Notes: ') Minimum fuse size is based on grading under overload of one MCB with one set of fuses. Where a single set of fuses 
protects more than one MCB, the minimum fuse size shall be increased to allow for load biasing effects. 

2) Maximum fuse size based on testing to AS 3439.1 clause 8.2.3. 

Tables based on the following maximum pre-arching 12t for both BS 88 and DIN fuses: 
160A - 0.62 x 105, 200A - 1.2 x 105, 250A - 2.1 x 105. 

Suitable fuses include NHP, GEC, Siemens and Bovara-Crady. 

Fuses with higher current ratings may be used providing 12t values are equal to, or less than the levels above. 
Semi-conductor fuses have very low 12t values and may suit some applications. 

Attention is also drawn to AS 3000 clause 7.10.4.4 regarding the use of fault current limiters in installations containing fire 
and smoke control equipment, evacuation equipment and lifts. 
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elktivity afid Ciseadirig Applicatiolns 

A higher reliance on electrical supply and safety in 
commerce and industry has increased awareness in circuit 
breaker technology and applications Additionally, while 
maximising system safety and reliability, efficient economy 
of overall costs is also of great importance 
The combination of these factors has given rise to more 
precise methods of circuit breaker application 

Two common terminologies relating to general power back- 
up and system protection are Selectivity (Discrimination) 
and Cascading (Back-up) In general terms, Selectivity is 
used to improve system reliability and to ensure a 
continuous supply of power to as high a degree as possible. 
Cascading on the other hand is where an upstream breaker 
is used to "back-up" a lower specification breaker installed 
downstream to clear a fault current, and is generally used 
where economics plays a significant part in system design. 

Selectivity (Discrimination) 
Previously known as "Discrimination", the most basic form 
of Selectivity is where two circuit breakers are connected in 
series. A higher amperage breaker is installed upstream, 
and a lower amperage breaker downstream. Should an 
overload or short circuit occur downstream, the downstream 
breaker will trip, but the upstream breaker will not, hence 
feeding parts of the system which are fault-free. This is the 
concept of Selectivity. 

Selectivity is generally used, for example in critical 
applications, feeding essential loads. It is important to 
ensure total installation power is not lost due to a small or 
minor fault in a sub part of the overall electrical system, for 
example in a local distribution board. Total power loss could 
affect vital systems such as in Hospitals or Computer 
Centres etc. 

The principle of Selectivity (Discrimination) is based upon 
an analysis of several types of circuit breaker 
characteristics. These include tripping characteristics (time- 
current curves), Peak Let Through Current (Ip..) and Energy 
Let Through (I2T). 

Selectivity can be "enhanced" beyond the breaking capacity 
of the downstream device provided it is backed up by an 
appropriately selected upstream device, which should not 
trip (unlatch) under stated conditions. 

Cascading (Back-up) 
Cascading is achieved by using an upstream device to 
assist (back-up) a downstream device in clearing a fault 
current that happens to be greater than the breaking 
capacity of the downstream device. 

In Cascading applications, the upstream device may have 
to trip (unlatch) in order to give sufficient protection to the 
downstream device, thus interrupting supply of power to all 
devices downstream. Therefore, Cascading is generally 
used in applications involving the supply of non-essential 
loads, such as basic lighting. The main benefit of 
Cascading is that in certain circumstances circuit breakers 
with breaking capacities lower than the prospective fault 
level, and hence lower in cost, can be safely used 
downstream provided it is backed-up by the relevant 
upstream breaker. 

Cascade I Selectivity Tables 
The Selectivity and Cascade tables shown in the following 
pages are structured as follows. 

25 / 50 

Selectivity Cascade 

Selectivity: The Selectivity or Enhanced Selectivity limit of 
the two nominated devices in series. Up to this 
level of fault current the downstream device 
will trip (unlatch) before the upstream device. 
Above this level, the upstream may also trip. 

Cascade: The enhanced or maximum downstream fault 
current that can be safely interrupted when 
both breakers are installed in series. Both 
breakers may trip (unlatch). 

The Selectivity and Cascade levels stated by NHP are fully 
compliant with the requirements of the applicable 
standards. Selection of breakers should be in accordance 
with the selection tables. 

The figures stated in NHP tables are for nominated Terasaki 
devices only, and should not be used as guidance for using 
alternative brands of circuit breakers. 
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+ 
TemBreak MCCB' s and Safe-T/Dm-T MCB's - Selectivity and Cascade 
tables at 415V 
Guide 

14 

Selectivity Cascade Upstream MCCB 
XS400SE 

Downstream XS125CJ XS125NJ XH125NJ XS25ONJ XH25ONJ XS400CJ XS400NJ 
MCB kA (rms) 18 30 50 35 50 35 50 

if ,Din46:(2-25A) . : ': ' ; 1 '5 -, ,.18/18''.,:;'j , 25/25 . ,',25/25-,-.2- -25/25'1. -t '45/25' :': " . -',,' --.,,1, - 

:-.,-,,,, -; 
'',.":" 

i 

Din T6 (32-63A) ' '-' 6 - :18/18* . ' 20/25 ° ." ',20/25 " "" '25/25 `: ' 25/25 

Din 
,, 

-1 
... 

10 '(0.5=25A), ':: ,10, 1 _^,' 318/161'.. ; '-',,-;25/3"0" ';,, 30w0 i4-:-,;30::;', ,.51 50 . " 3/35, --;,-5/50,":: 

Din-T10 (32-63A) '.' . - .. . 10 ' . 18/18 ..... 20/25 - ' 20/25 -t, ."-'25/25 -. .25/25 - 25/25 ' 25/25. 

DRCBH (10125A) -;-.,`:: , z : ;''1G"',. i.184 -':;:,25/30 :730/50:' :'..'-';>"'35/35"';-, 35/50`' 4 ; 35/35 ';:f.'135/50:., 

DRCBH (32A) ' .. 10, , , '18/1£3, i 20/25 , 20/25 . -,' 25/25 ' 25/25, - ' ' 25/25. , ,".25/25 .., 

,Dino-lbki (8,9*125A) 2:,,:,..- -!, ,L16,: - , ,408 :i', 7 :I ;:.:4/g ,: :425,r: ':,c,:., '4/15' s V, ?:;18/i 5 ': ;`="1",: 10/10'1i ,-;i01)p:w'- 
Din 415 (6-16A) ' ' ' : ' 25 ' :',' 18/25 '',, 25/30 - ' 30/50 , ,; "35/35 1 -,'" 35/50,7 : 35/35 '',35/50- 

I'Din-115. (20A). '' ' -' *20-25,1) : . 18/20i 1:, 25/30 ' l"-' 36/50, ,;35/35 : ",35/5''-' 
Din-T15 (32A) - - ' 15-25 -I) 18/18 ' 25/30 ' - 30/50- , 35/35 ' 35/50 ; 35/35 -' 35/50 

:PirliT1 (40-63A) .' ,;.: ,.. :,_ .10=1255) -,1:18/16;-:1;:-''' 2-0/25: , ';20/25',". -,%:2.5/25 , `;- 25/25 . ''25/25; ..", , ;25/25 
' 

,,,,:!, ; Safe-T(16-63A) ' 6 3/10. - '3/10, 3/10 _ , - 

§13CB (16.44).. . : .''.:,:P----.,-: 3/10 ,-:',:-..3/10 ..,-;,:;1'-306.,:- ..,, . '-; . - :2 ; ::..:-.:',' ,:.'. 

.' 

,11 

1 

Note ) Dependant on the number of poles Refer to NHP 
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TehiBreak Plus MCCB's --Selectiiitjrahil -Cascade table's- at 415V y 

0 Guide 

'11.1 

Selectivity Cascade 

Downstream 
MCCB 

Upstream MCCB 

XS400SE XH400SE XS630SE XH630SE XS800SE XH800SE XS1250SE XS1600SE 
kA (rms) 50 65 50 65 50 65 65 85 

XS125CJ. :,: ..:;':: :18 . : '.:15/50 : i s' 15/50: :;::!':::. 1,£3/30 ; ' t.' :°18/39 ,`... S-516/30 * : 18/30: , : 2118/18 i : , ' 1811 a :11 

XS125NJ ' : 30 . : 125/50 ; , 25/50 : . 30/30 ' ' 30/30. ; : 30/30 "- 30/30 ', 30/30 i . 30/30 I 

'X,1-11 '5NJ- '1 -- - ' ' ,70ti -,'.-4, 30'; : '135/65':'!::',!,0/50 : ' '::c1/6:',:-4.:0ig); %.:::50/65: :'-; ' : ,!` 50/50174: - 5050', 

XH125PJ - - , : - , 50 .. ' 35/50 ' 35/65 ' 50/59. -50/65 50/50 - ' 50/65 : ' j, ; -50/50 ;1 50/50 

X1:11:60Pj.,: ;.:;" ... ; ::- ,: '-::59 , ' - °''''. 25/50.- -', (' 25/55 ':::.;; °50/59,[ . :.: 50/6...,.. -:591,50:-: , ^:;50i66-:`: ,1;0/60 ].: -;,:59/6,1 

XE225NC - , ' :' '' 18 ;: 15/30 . 

..... 

15/30; . -18/30 ' ,:, 18/30 18/30 - 18/30 : 18/18 t: : ' 18/18 

XS25ONJ-' '', ,2. !--;:., J:35 : ' ',; ' 15/50. . :'1'.,. ;'.-.15/651.;. ;T:3,5/50 -12 - 35/65 '. 35/50 .....-' : . 35/65 .:-135/35 

XH25ONJ , - : ' 50 25/50' ; 25/65 - - 50/50 !:::50/65 ' - .-- ' 50/50, 50/65 50/50 ' 50/50 : 

Xii2:50PJ -!-:" :: :: - ..' s' ',- 65 r-, : ' . ,',:': -::: , :,' 2 ., ; ,...-,, iicvo :,,.., 10I65 : 25/50 : :-. ,, 25/65 - -. 50/65 --. 1 

XS400CJ - - 35. --. . -/50 ' -/50 . - . 10/50 :10/65 , - 25/50 ' -.' 25/65 , 35/42 : 35/42 - 

-)C400NJ i '' : ; -;,' 50 . ..: ' .-- ^: . . , 465, .,;?. 10/50 ,:, .19/50 ' ' 25/50 ' : ' 25/65 :°,, -,. : q50/65i-...:'1150^/55- 

XS400SE ' . 50 ; - . -/65 10/50 10/65 25/50 ° 25/65 ' : -50/65 ! - 50/65 

XH400PJ - - ' - ',.". -'65... -' ° :; ' `:'-.^ '..: ,-,.;-_"' -', ; 2. 10/59: ': ...19/65 ;.' ^-', "25/50; --',y 25/65 7'50/65 .: ' ';- "59/55 

XH400SE . . 65 ' - ' ' -- - - 10/50 , - -10/65. 25/50 25/65 50/65 50/65. 

k:i490PE- : :..,. !--_-_--' . ,-'6 5 " - : . ;-... ' . i - - ' : ' . 10/50:' t ' 10/65 ''25/50, ; ._ 25/65" ,.'': .5^9/55 .;'- ''_50/55:- 

XS630CJ : - : 45 - - - - ' -/50 : 7/50 7/50 30/45 30/45 

f-4630k1: ° °: ; ,,' 65 . ' . -7 - , ,.....::: 2 -,', -.7 ''-.. 7/50 t - : 7/65 30/65 .:]30/65 ' 

XS630SE - ' .. 50 - - -, - , ,; -/65 ; ' - - ., 30/65 ' 30/85 ; 

XH6301:1,1 ; ;*: 2; -' ,:,.- .,a5 :: , ., , - ,... -,,! 
'-; ,-, 7 130/6`1,.,..- 30/85 : 

xl-issi : . :66:- , - 
- . ... 

- - i: 
.., , 

" ' - ' ', 30/65 ' :' ' 30/85 

XH63OPE ' ::, : ;' :: P, 5' -:- ' ': -:7 : ' '; ' -:- ' : - -',..'::: * -'':::; ,-'; '^':-: - : :. . . ' 1.°:°- '':;:;:: :°-: ,, -;',' - .:,%30/6-6, :::' :: ''::36/01 
XS800NJ , 65 -' . - ; - - - ; . ; -15/65 20/85 : 

:XS800SE , ::: ,:: r ; ;50 : . ` ' - - -il:: , :1,1;,:,_ ::- 'f-..-.., : `2.` .' 465 I t ::: :A 5/65 :1*; ,::: 20/85 1 
XH800PJ ' , : 85 - . - -: ' ' 

- 

- - ' - ' 15/65 , .. 20/85 

XH800SE ' , : .- -'1",66 ,. ' .,::,-,, ,: ; -,--,..,,...;:,-2,:, 2 71 ,. 4 ' '': -: , . . 15/65 i --- :_ ' 20/85 

XH800PE .- 65 ' , -- - - *: , - ., '-- ' - - - , 15/65 20/85 
J 

X61259SE - -- '- . 65 - ,. ,' - 7.,'-'::':-- ,f 1:7 . .:-;,,,'j, ,.,-'71,1,, .;;11--,.. - ' ;'..7,.' ;..,- 7'..,,:` ', -:" .",,. 20/4, I 
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Guide 

Selectivity Cascade 

Downstream 
MCCB 

Upstream MCCB 

XH125NJ XS25ONJ XH25ONJ XS400CJ XS400NJ XS400NE XH400NE 

kA (rms) 50 35 50 35 50 50 65 

XS125CJ,-; ' ,.: '-17.2!-- , -;-',:_, ,,.450 ": -:=1:' 3/36; ,-- -.'3150: .. ',--,, X 4/35 ' ' 4Y56' :.'---f.,...:rpi§o. :;6i5o.,,',..1 

XS125NJ ' ;2, = : , - 30 '' ^ -/50 ' 3/30 - -, 3/50 , 4/35 4/50 ' 6/50- i'' ;6/50 , 

:XH 12510 5.(yr-- , `'.!.-' ..--;,-",--- '.. ".1=',`" ..,:-", 2- 2 ' ',Y6/50 -',":".: f ,-,'6/6§' 

XE225NC s' . " , . , 18 . - - , ' 430 - . .' . -/30:,. : .: 430' ' ,-/30 - ', .6/30 ' ' 6/30 ' 

XS25ONJ ', '-s., s.,-,. ' ',' -7.T:: ." : - ",- :38 - '..' .= "-,. - :-;Ii, =';'," .,,/,..,- .., , .:',-. - ,-"-':',., -Ir. .- ''..- ,4/50 2- , '-;`..;'6/50'2'; 2;.-; 6/65 

XH25ONJ ' 

. . . 

" . , .. ' - . .50 s _ . . _ 
' , ' - .= - 

- - - -4150 ,6/50 - . 6/65 . 

[XS400C.-.1 -._ . - -;'''' -'',,: -,- i',.'..35 ;$-s ....- -)7., ,:: ., ,...; '. : ' ' ' ':!::: ._ : ' - ,'7160^.: ,.. j q6P r,-,":"., 1., 21$0,::, 

XS400NJ ' '50 , - - - 
.. . 

- 

ZS400NE 80:.^,---" ..,-,'',. .. '- _: -,, , , :_. 

XH400NE - 65 - 

r)(0ods ,,, .',i'-- ..--;-,...,.!;:::' -45 ' i' : ", , -47--,-:*-":":' 

XS63ONJ ' - - 

,XS63ONE 56" s'-^".' :L's. :. , ',:s "`" -: - '_ :-..,.. .--:.- - _ 

XI-1630NE - 65- - ' - - - - ' - '- ' ' - 

XS800NJ - ' ,' '.: .-"- ,, ,'' 65 --,;' ,- ' =. - .;:-,' .' - ' 7.; i;-,--",s');;" - : , ' -"-..-"7,7".'"' 

XS800NE - 50 . -- - 

'SXS1250NE :65; . +7. ' ."-,-4:- ". ,-,": :",--'-',", .'1"---'' ,,-::"., -": _._:-. -, .:, ..' -..: ,:;'-' '," ' ;,',..' ;- ' 

XS1600NE - s, 2 ' 
S 100 -- -: - ' - . - . . " _ ". I 

Downstream 
MCCB 

Upstream MCCB 

XS630CJ XS63ONJ XS630NE XH630NE XS800NJ XS800NE XH800NE 
kA (rms) 45 65 50 65 65 50 65 

,XS125CJ : " ' 'S., ', ,6130'; '6/30, - ''. 14/30 , - . 1 6/36, : -161.80. ::'514/30':', -14130: 

XS125NJ 's ' : ' ' 30- '-- ' 6/30 ._ ,. 6/30 %218/30 -, 18/30 .*', , 10/30 ' 18/30 T . 18/30', 

'XH125kj - '.''''. .-s', s:- " . 60 . , , : -- ,-;':-; ,,,=-.'-,; ,,..;,: ,..- ,-,--,..',-:-:"y 12/65 

XE225NC , ' . ' 18 : ' 6/25 -', : 6/30 : -:: 10/30 . ' , 10/30 ' 8/30 * 12/30 ' _ 12/30 ' 

XS25ONJ '" : '. -** -. - -,'. :: 35 ',6/45,- "---. '-'2*6/50.",'7-;'--10/502**,''.- -. 10/55 <4`2.,"-,,z8/50 ''', ,-, 6/45 --,12/50.".- , 12/85-,,,, 

XH25ONJ ' ,, 50 - ' ' ,- - . -10/50 ' - - 10/65 22/50 , - 

I, XS400CJ :' 1; :, ' - : ,," -,__ '..:- :2'36 :' 1 ' :::, 6/35 t: ii*!' ,'"^6/50: ,'": -7,5/50 ' ', '4'5/85' ' . ,6/50 --:**. r ''] 10/50 ' ,- : ',.'10,85, * 

XS400NJ ' . , - - - ''s '50 - . ,- - .-,. - - 7 5/50. ' -7 5/65 , ' 6/50 10750 ' : '10/65 

' XS400NE ,- ''; ' : ^ " .*'**,"',',50 , ' ',- '. ,' -._ *'s 10/50 , .''- 10/65 ,' -' ,, '6/501 ,' .10/50:- ,10/65. 

XH400NE ss' .. 65 , - . - 2 - ' - ' - , - 10/65 

'XS630CJ -, I', 
XS63ONJ 65 , -_ - - - 

XH630NE - 65 , ' - . ' ' - - - 

XS800NJ '" *7,65 

XS800NE ' .., , 

Zs.i6oiE ':..- ::-.,... .. -,,, , ,:,6 ...~.,,,, , 

_ . . 

XS1600NE '` :2' , ' 100 
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tariciard YeenBreik MCCB's - arid-Cattadelables at 415V 

I I 

Selectivity Cascade 

Downstream 
MCCB 

XH800PJ XS1250NE 
kA (rms) 85 65 

Upstream MCCB 

XS1600NE 
100 

XS2000NE 
100 

XS2500NE 
100 

XS1 25,CJ '18.; I 0/30''' °:" -:18/18 - .-48/18 . = ' ̂ .14/16:` 18/18'.; 

XS125NJ", 30- 10/30 A, 30/30- ; 30/30 ' 30/30 " ' 30/30 

'4-H125144j , ' 12/65 1150150: -:: 50/50 '50/50 - ;'50/507-- 

XE225NC - ,18 ' 8/30 ; 18/18 , 18/18 - 18/18 - ' 18/18 

1-XS250N4°' . 35. , 8/65 - ,...25/35",t.' ° 
. , 

35/35, ; : ' 35135 -: 35/35 

XH25ONJ - 50' ' - ' 10/65 35/50 50/50 ' - 50/50 ' 50/50 

)(§4006J:- 
. 
. 3 ° , 

, 

, '6/65 20%42. , -, ' 35/42 - 35/42: ; ,:35142 ; ,. 

[XS4OONJ 50 ' 6/65 ' 20/65 '':' '35/65 1 ; 35/65 : ' 50/65 , 

. XS400N B ;50 '- ; :6/65 :'" , , 20/65 :' 35165 . ,36/66 '.: ,150/6$, 

XH400NE 
. . 

65 20/65, '35/65 35/65 ' 50/65 

4030dJ . ,- ' 45 :',=iki ,, '0145 : ' ,20/45 35/45_ '.35/45 - 

XS63ONJ - 65 ' -/85 1 15/65 , 1 20/85 .35/85 ' ' - 35/85 

XS630NE .. ,`50 -' -/85 '-, '. 15/652, ; : 20/85 : ' ' -_,., 35/85 ' ; 35/85 ' 

XH630NE , 65 -/85 ' ' 15/65 ' 20/85 35/85 35/85' . 

IS800 NJ , 65 -/85 65 5 I 
; 
, 1/ 

;., 
20/85 - 

,- 
585 - '3/ ° , - 

' 35/85 . 

XS800NE . 50 -/85 . ' 15/65' 20/85 35/85 35/85 

XS1250NE ,. 65.- -. - 20/65, ' 35/65' '. 35/65 

XS1600NE 100 - -, - - , 35/65 , 
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Motor Sfartirig - Introduction 

Generally, an item of switchgear is selected on the basis of 
one or more performance criteria, be it current/power 
carrying or interrupting capabilities 

Additional consideration is often necessary when several 
different pieces of switchgear are connected in series, none 
more so than in motor starting applications As motors play 
a significant part in most modern day electrical systems it is 
important to ensure that the components of switchgear 
controlling and protecting the motor will interact with each 
other, or in other words, they are "co-ordinated" 

In order to protect and operate a motor several components 
may be used, each with a different function. A typical set-up 
is as follows: 

The main purpose of the Short Circuit ProteCtiVe 

Device (SCPD) is to give protection against grit 
Short Circuit circuits 
Protective Device conimonly used devices are circuit breakerior 
(SCPD) fuses Each Offer particular benefits and both: 

configurations are commonly used. 

Contactor. 

The function of the contactor is for circuit coritroLor 
in other words for the' On-off operations of the motar. 
As, contactors are capable of thousands or eVen 

millions of operations they are the most commonly 
used control devices. 

A thermal overload relay wilTgive ideal protection. 
againSt overloads-on the motor, as well as phase, 
losS'Protection.-Although the SCPD giye 

overload pratection, the thermal oyerload is more 

cloiely related to the OharacteristicS of the *Tor. 
If a fault is detected the thermal overload'relay will 
open the contactor or control device, thereby 

isOlation supply to the motor. 

What problems can occur? 
At the instant the motor is supplied with power it draws an 
"in-rush current" to its terminals, before gradually decaying 
to a normal operating current. 

Should the in-rush current be high, it could be detected by 
the SCPD and classed as a fault current. If a high in-rush 
current should occur or even after repeated stop-start 
(inching) operations of the motor the SCPD may trip, albeit 
without a fault in the system. This is commonly known as 
"nuisance tripping" of the SCPD. 

Special care must be taken when selecting a SCPD for 
motor-starting applications to prevent nuisance tripping, and 
at the same time ensuring adequate protection to the motor 
and associated cabling. 

Another function of the SCPD is to protect the control 
device (e.g. contactor) from high-current, high-energy 
faults. Therefore, attention must also be paid when 
selecting an SCPD-Starter (contactor + thermal overload 
relay) combination. 

When clearing a fault every SCPD has a finite opening 
time, which will result in an amount of fault current and 
energy being "let-through" to the downstream system and 
other devices. At the same time, a control device, such as a 
contactor can only withstand a finite level of fault current 
and energy, otherwise internal damage could occur. 

Even at relatively low fault levels the electromagnetic forces 
created by the fault current can cause the contacts of a 

contactor to lift. This can cause heating or even mild arcing 
which in turn can damage or weld the contacts of the 
contactor. 

Furthermore, the let-through current of the SCPD can 
distort the bi-metal strip in the overload relay. This can 
prevent the restoration of the bi-metal strip to its original 
configuration on cooling, altering the relay's protection 
characteristics and resulting in under or over protection of 
the motor. 

What solutions are available to me? 
Good component design in association with correct 
component co-ordination is the only way to ensure reliable 
protection and operation under abnormal condition. 

Terasaki circuit breakers and Sprecher + Schuh starter 
combinations are tested to provide full and safe 
co-ordination for most motor starting applications. 
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Ma for Starting 
What is co-ordination 
The motor starter consists of a combination of contactor, 
overload relay and Short Circuit Protection Device (SCPD) 
being either fuses or circuit breakers. 

During motor starting and at normal loading, the overload 
relay protects both the motor and cables by tripping the 
contactor in a time inversely proportional to the current. 
However, under short circuit conditions, the response time 
would be too long and the fuses or circuit breakers must 
takeover to interrupt the fault current therefore limiting 
energy passed through the starter components. When this 
is successfully achieved, the combination is said to be 
co-ordinated. 

It is a requirement of the Australian Standard AS 3947.4.1 
that combination motor starters are capable of withstanding 
the effects of load side short circuits. Some damage to the 
combination is permitted, but this must be confined and not 
present a risk to the operator, or damage equipment 
adjacent to the starter. 

Contactors and thermal overload relays only have limited 
ability to withstand the high current associated with a fault 
such as an internal motor short. Their design is optimised 
for performance at much lower currents and to design in the 
ability to control or withstand high fault levels would add to 
costs and possibly reduce its performance at normal levels. 

The standards 
The requirements of several standards can be applied to 
these combination units. The Wiring Rules, AS 3000, are 
concerned mainly with setting standards for the fixed wiring. 
In this regard the concern is the wiring between the 
protection device and the motor. 

As motors can experience short term overloading the 
current rating of a fuse can be up 4 times and a circuit 
breaker 2.5 times the full load rating of the motor. The 
Wiring Rules allow the overload protection and the short 
circuit protection to be provided by different devices. This 
allows magnetic only circuit breakers, or back-up type 
fuses, to be used in conjunction with a contactor/thermal 
overload relay configuration. 

Isolating switches must also be provided in the motor or 
control circuit. These are to be in clear view of any person 
working on the motor, or provided with a locking device. 

AS 3947.4.1 specifies testing requirements for the 
combination of components required to perform the motor 
control and protection functions. If the equipment has been 
mounted in a switchboard it is possible to meet the testing 
requirements of AS 3947.2 short circuit withstand of the 
outgoing circuit at the same time as the tests to 
AS 3947.4.1 are performed. 

Both standards look at the performance of the equipment 
when a fault occurs on the outgoing circuit. It is accepted in 

these standards that some damage may be sustained by 
the components of the starter when subjected to short 
circuit conditions. 

AS 3947.2 requires that during the tests the equipment 
installed in the switchboard performs in accordance to its 

own standard. A selection by the customer of the 
performance required needs to be made, as AS 3947.4.1 
allows for Type '1' and Type '2' performance. 

Type '1' 

Under short circuit conditions the starter shall not cause 
danger to persons or the installation. The starter itself may 
need repair. 

Type '2' 

After a short circuit the starter is suitable for further service. 
A contact weld is permitted, but it must be easily separated 
- for example, by a screwdriver, without significant 
deformation. 

Type '2' co-ordination does not mean the starter is suitable 
for normal operation without inspection/repair of the 
contacts. So, in both cases it is important that the condition 
of the starter is checked, to ensure that the SCPD has 
operated and that no damage has taken place. 

Notes: IEC Standards are the basis of many Australian Standards. 
AS 3947.4.1 is equivalent to IEC 947.4.1 and AS 3947.2 is 
equivalent to IEC 947.2. 
Both Australian standards list some amendments to the 
IEC versions. 

Typical arrangement for co-ordination test 

INCOMING SUPPLY 
50IcA PROSPECTIVE 

SCPD CIRCUIT BREAKER 
OR FUSE 

CONTACTOR 

THERMAL OVERLOAD 

Short circuit applied to 
motor starter terminals 

MOTOR 
(Not included 
In Test,) 

SP305 Jesmond Road SPS Electrical Switchboard HALLCO OM Manual

Q-Pulse Id TMS1093 Active 10/12/2014 Page 232 of 334



r- 

Motor. Starting 
Protective devices selection 
In most cases very little difference will be noticed in the 
service performance of a system using fuses as against 
circuit breakers. 

The circuit breaker is easier when it comes to restoring 
power, but as tripping should only be the result of a system 
fault it is unwise to reclose the circuit breaker without 
finding the cause. In this regard it is normal for only a 

"skilled person" to attend to fuse replacement and they are 
more likely to check for other problems. 

As the circuit breaker or fuse is operating in conjunction 
with separate motor overload protection, it is the contactor 
which responds to overload problems. This is different to a 
protective device on a distribution circuit. For this 
application the advantages of the circuit breakers easy 
return to service has caused a general trend towards using 
circuit breakers. 

Consideration should be given to preventing unskilled 
people from reclosing a tripped circuit breaker in a motor 
control application. This can be done by making the 
switchboard only accessible to the correct people, or by 
requiring the switchboard to be opened to reset the circuit 
breaker. 

It must be assumed with both Type '1' and Type 2' 
co-ordination that if the short circuit protective device has 
operated there is a fault in the motor, or wiring to it and that 
the starter itself needs attention. 

It is the let-through energy of the protective device which 
determines the damage to the starter. As this varies greatly 
between different models, it is essential that only proven 
combinations are used. 

NHP, Sprecher + Schuh and Terasaki have now conducted 
many tests on different combinations and these are detailed 
in the co-ordination tables. 

Terasaki circuit breakers for short 
circuit protection 
Terasaki circuit breakers have been tested in combination 
with Sprecher + Schuh contactors and overloads and can 
be used for Type '1' and Type '2' co-ordination 

1 requirements. (Refer to following tables for actual 
combinations). 

TernBreak 
A new generation of MCCB's offering a choice of 3 series 
(economical, standard and high fault) and two types, ie, 

adjustable thermal magnetic or microprocessor based solid 
state OCR are available from Terasaki. Both types have 
common construction features and interchangeable plug-in 
accessories. TemBreak thermal-magnetic MCCB's offer a 

wide adjustment range, with 63% to 100% of rated current. 
Each MCCB is individually calibrated to ensure precision 
tripping on overcurrent. 

TemBreak electronic type 
The rated current of the electronic type TemBreak is 

adjustable in 15 steps from 50% to 100% of the nominal 
rated current, using the base current (lo) select switch and 
the pickup current (11) setting dial. 

This is one of the essential features for precise protection 
co-ordination and for low voltage distribution systems. 

TemBreak motor proteCtion circuit 
breaker 
The XM3OPB circuit breaker will protect contactor starters 
with direct connected overcurrent relays with ratings 1 amp 
to 12 amp in systems with up to 50kA rms prospective short 
circuit. The protection is due to the special current limiting 
effect of the XM3OPB. 

Motor starter protection 
The XM3OPB circuit breaker has been developed for motor 
starter protection and is suitable as the Short Circuit 
Protection Device (SCPD) for motor starters equipped with 
either direct connected or CT connected overcurrent relays. 

XM3OPB compared to HRC fuse 
The circuit breaker tripping characteristic is more suitable 
for protection of starters than the HRC fuse. Unlike the HRC 
fuse, the breaker can be selected to trip instantaneously at 
a predetermined current level just lower than the maximum 
breaking current of the starter contactor, thus always 
protecting the contactor against opening fault currents 
higher than its capability. This can be seen from the typical 
breaker and fuse tripping characteristics compared to the 
contactor breaking capacity in 

figure 1. 

No protection is provided by the fuse when the overcurrent 
is of value B to C amps should the contactor open by earth 
fault relay. If the breaker is used as a SCPD then protection 
is provided for all currents in excess of the instantaneous 
trip current of the breaker. Also, the circuit breaker can be 
tripped by earth fault relay and so prevent the risk of 
contactor damage due to the long delay of the HRC fuse 
interruption if the fault current is of a value between 
B and C. 

Fig 1. 

1 hour 

1 min 

TIME 

0.01 

HRC Fuse 

XM3OPB 

B C 

Amps -P.- 

A - Normal CA 3 rating of contactor 
B - Maximum breaking current of contactor 
C - Cut-off current of fuse 

- Instantaneous tripping current of breaker 
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Type '1' short circuit co-ordination 
Motor starter co-ordination table for DOL starting 
50kA at 415V to AS 3947-41 

Motor 
size 
kW 

Approx. 
amps 

Terasaki 
circuit 
breaker 

Sprecher + Schuh 
contactor type 

PEI 
50kA 

Sprecher + Schuh 
thermal overload 
relay type 2) 

Settings 
range 
amps 

:b ' - .1 i .-xm30rEv1 4;,- . :,6A 7-6 i PY ,7-24'' ' A 6L16 :: 

0 55 1 5 XM3OPB/2 CA 7-9 . -,CT 7-24 016 -10 i 

0 75 . ,, 1'8 XM30PS/2 61_ CA -1-9 dt7-24 '`- 0/8-10 ;.' 

:1 1 ' 2 5: XM30PB/4 0 - CA 7-9 . CT '7-24 '0 6-10;',' - 

l5-' ... . ' 4,- XM30PB /5 '-::: ' 7Z9 'd-r,7-4,. 'fp16-1.0.-y 

'2 2 . 4 8 'XM3OPIE(/8 
. - 

CA 7-9 ^ ,' CT 7.24 :'I0 16-10 ' ,.: ,.; 

23 0': 6:5' '.- -,:XM30PB/10 1, ,QA:7,9 ' , T''7 -24,-; ,. 016710. 

4 0 8 2 XM30PB/12 ", _CA 7-9 $ ^ CT:7-24 . 

_ 
0 16-10 . ' 

;',,c,..: ..'; -:.:XH125NJ/20: '.-;, 1 CA ...1':- CT 7-4.:- 
, .. 

-;o16."- 
, ,, ,16 

7'5 , 14 . .XH125NJ/20 CA 7-16' ^CT 7-24 ' .0 16-16 , 

-.1. 9' , XH125NJ /32 ;CA 7=23 ^,., :(:T i''.4.. 0-10,74,' 

11 .- 21 - XH125NJ/32 CA 7-23 ' CT 7-24 ' 0 16-24 ; 

28 : - = ),1' 125NJ/50 
_ . - . 

p4,7',30 . CT 7-45 ,' 18-30' 

18 5 34 , XH125NJ/50 CA 7-37- CT 7-45 , 30-45 
, 

22 - ' XH125NJ/63!' ;''CA 743_ 'c-t-i245 , 3046: 

30 55 - ''XH125NJ/100 CA 7-60' CT 7-75 18-60 

37 ,, 66, -' - il:1125NS1:00 ' dA:7172, ` al: -, ' , 18-75:-" -... 

. 45 80 . XH125NJ/1251),3 ',CA 7-85 - CT 7-100 10-90 

' 5 '' loo,. , ,'Y9-112511J/125'), ,,,-, 

r. 
QA`6405-(EI) ,,,;:dT,6-110,., ' -801'0 

75, 130 XH25ONJ/250 , . CA 6-140-(EI) - CT 6-150 ' 105-150 

90 , "155.^ .: XH250NJ/250''i -;CA:61704E1 -'' ')61-16-oo,--- ...:140 :00 - 

110 , 200 - ' . XH250Nj/2501) CA 6-210-El CEF 1 -41/42 160-400 

132 L 225. ,'XS4,00SE/400' ' ' :CA,6.-256=.EI: ',,,O'F.17.41/4 100-400' 

[ 160 270 XS400SE/400 CA 6,300-E, - :CEF 1^-41/42 * 160-400' - 

3,200 doi 0 : *S400sE/460,', , -CA'6-426-t1/ dA5-450 ' +PEF 1,41/42' ' ,A607400 

' 250 - 425 - :XS630SE/630 - ,CA 6-420-El/ CA 5-450 CEF 1-52 '160,630 

' 315 7 
. 

' :530 ,,,.:XS630SE/630', :'P5b ',,cF-::17.Pl*:' , 1.60-'-o30;, 

Notes: 1) Use 'magnetic only' breaker. Refer NHP for details. 
2) Thermal or electronic overload relays may be used. 

Some combinations also achieve Type 2' performance. 
CA 7 contactor can be replaced with equivalent CA 3 size. 
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Type '2' short circuit co-ordination 
Terasaki Din-T at 50kA 
The 10kA Din-T miniature circuit breaker gives an amazing 
50kA performance when used in the combinations shown in 
the co-ordination tables. For the low current ratings, the 
resistance of the thermal overloads assists in reducing the 
current to a level that the Din-T can handle with ease. For 
the higher ratings a Sprecher + Schuh limiter block lifts the 
combined performance to the 50kA level. 

All the listed Din-T combinations include a rotary isolator 
which allows external control. To reset the starter after a 
short circuit, access to the breaker is required. This can be 
used to prevent unskilled operators from reclosing the 
motor starter after a fault. 

It should also be remembered that whenever the circuit 
breaker trips under high fault currents, the contactor must 
be checked for welded contacts. 

TYPE 2 
50kA 

KTA 3 Motor starter combination 

Type '2' co-ordination table for Din-T circuit breakers with rotary isolator 
DOL starting 50kA @ 415V to AS 3947.4.1 

Sprecher + 

Sprecher + Schuh 
Motor Approx. Sprecher + Terasaki Schuh Sprecher + thermal Thermal 
size amps @ Schuh circuit current Schuh overload overload 
kW 415V isolator breaker limiter contactor relay range 

0:37: 3-80: 'Diri-T 10 / 4 '' 'CA 7-9 . 'Ct7-24 : ' '::1-1,6 

0.55 1.5 LA 3-80 Din-T 10 / 4 - CA 7-9 CT 7-24 1-16. 

47§.'. . 
LA 3-86 ... :pirf-Ttp / 4 : CA 7-9 - T,17724 1 :612:4 

' 2.6 ' . LA'380 'DinJ 10 / 6 '- CA 7=23 CT 7-24 -2.4-4 

f'.5' ' 3.4 ' " Lk3-80 ;Din -T 10 / 6 'CA 7-23 CT 7-24 . :',2:4-4 

2.2 4.8 LA 3-80 Din4 10 / 10 KTL 3-65 CA 7-23 CT 7-24 4-6 

'.9,. : . :1....A.,...380 1DinA-,16 i16. .'KTL 3=65 CA 7123. -(7H24 : 6=10 

4.0 LA 3-80 :Din-T 10 / 16 :KTL 3-65 ',- C'A 7-23 , 'CT 7-24 6-10 ' ,. 

6: . 1 o .. .. 
LA-380 ,iDin-T 10 / 20 KTL 3 -65 , C 7723 :'iCT7L24::: ci-ls 

7.5 14.0 ' LA 3430 Din-T 10 / 32 KTL 3-65 CA 7-30 CT 7-45 10-16 

11 0 .. .,21 .0 1-A!''.8P . bin-T 10/ 40 :. :'KTL 3 -65.., _ ; 'cA7:-30 , : ;4T 745: ; ;,16 -24 
. 

15.0', 24.0 LA 3,100 -Din -T 10 / 63 KTL 3=65 ' 'CA 7-37 CT 7-45 .18-30 1 

181 , 34 0 - r.i..A.::i61::1 -.115)62r. 161.63 KFL.3-66 7-37 .--.. :CT '7-46- ' 30 m 

Note: Isolator provides rotary operation for extemal control. May be deleted if not required. 
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CBF, 17;52 :160-630: ;1 

'97 

;. 
045,- 

, r. : " 
t ;. , " <-11 

a 

rA44..T firit , , 1II.:2ir , 

WVA3e4""frr:r..,:r t,,*t-rr..1Vr9ffrrAIPtr.vrrrrTF,..r'447",,'"'"'-'" ,x..vrrapranr.^ar,-- r 

3 Type '2' short circuit co-ordination 
Motor starter co-ordination table for DOL starting 

" 50kA at 415V to AS 3947-4-1 

Motor 
size 
kW 

Approx. 
amps 

Terasaki 
circuit 
breaker 

Sprecher + Schuh 
contactor type 

TYPE 2 
50kA 

Sprecher + Schuh 
thermal overload 
relay type ') 

Settings 
range 
amps 

1:1 XM3OPB/i.4 ' CA 7-9-.- CT7-2416 .,1-16 

0.55 1.5 XM3OPB/2 CA 7-9 CT. 7-24-1.6 1-1.6 

CT 7 24 24 

2:6 XM3OPB/4.0 CA 7-16 CT 7-24-4 ; 2.4-4 

15 34 CA 7-16 CT724-4 -" "";:.:2:-.4.4, 

2.2 4 8 XM3OPB/8 CA 7-16 CT' 7-24-8 

XM3OPB/10 CA 7-3p , CT 7-24 10 6 10 

7. 

8.2 ; ; XM3OPB/12 

1 :...':)<F1-125Nj/20 ' 
14 XH125NJ/20 

CA 7730 

CA 7-30 . 

.cT; 7-24-10 

CT 7-24-16 10-16 . 

21 XH125NJ/32 A 7o 
15 

18.5 

22 

28 XH125NJ/50 CA 7-43 

XH125NJ/50 .CA7-43 ' 

XH125NJ/63 '1- CA 7-43 

CT 7-45-30 

CI 7-45-45 ';; 

CT 7-45-45 

18-30 

3 125NJ/100 CA 7-85 " -CT 7-75 2) - :-45-60 

3 66 XH125NJ/100 CA 7-85 CT 7-75 2) 60-75 

8 CT:6-90' 

55 100 XH125NJ/125 1) CA 6-105-(El) C16-110 85-110 

'75"- 1:30 *112.5.01V4/20.7.-" ,CT107160, 5;1510: 

9 
- , 

155 XH25ONJ/250 CA 6-170-El CT 6-200 140-200 

110' XH25ONJ/250 l) CA 6-210-Ej - ;CEF 1-41/42-1' 160.2400; 

132; -225 XS400SE/400 CA 6-210-El : CEF. 1-41/42 : 160-400' 

160 270 ; XS400SE/400 "CA 6-300-El CEF 1-41/42- 160-400 

200 361 XS400SE/400 --, CA 6-420-El CEF 1-41/42 160-400 - 

XS400SE/400 CA 5-450 CEF 1- 22 2) 160-400 

250 :2 425 XS630SE/630 , CA 5-700 

538 .:(S630SE/630 CA 5-700 CEF 1- 52 2), 

Notes: ') Use 'magnetic only' breaker or next higher circuit breaker/contactor combination. Refer NHP. 

2) Use with separate mounting bracket. 
3) Thermal or electronic overload relays may be used. 
Combinations based on the thermal overload relay tripping before the circuit breaker at overload 

currents up to the motor locked rotor current. 

160-630 
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Type '2' short circuit co-ordination 
Motor starter co-ordination table for DOL starting 
65kA, 415V to AS 3947-4-1 

Motor 
size 
kW 

Approx. 
amps 

Terasaki 
circuit 
breaker 

TYPE 2 
65kA 

Sprecher + Schuh Sprecher + Schuh 
contactor overload relay ') 

Settings 
range 
amps 

CA 

0.55 ;1.5 XM3OPB/2 

XM3OPE312:6: 

2.6 XM3OPB /4.0 

XM3OPB/5 

2. 4.8 XM3OPB/8 

8.2 ,XM3OPB/12' 

'r.TL30F/20A-:: 

7.5 14 TL30F/30A 

CA 7-9 

CA 7-16 

CA 7-16 

CA 7-30 

CA 7-30 . 

l-L3OF/30i5;t* CA 

28 TL100NJ/50A CA 7-43 

40 ' TL100NJ/63A CA 7-43 

CEP 7 

CEP 7 

CEP 7 

CEP .7 

CEP 7 

CEP 7 

CEP 7 

CEP 7 

1.0-2.9 

1.6-5 

3.7-12 

12-32 

12 -32 

12-32 

14-45 

30 55 'TL100NS/100A CA 7-72 CEP 7 26-85 

37 66 TL100NJ/100A CA 7-72 CEP 7 26-85 

TL100NJ /100A CA 6j10(El) 
55 100 XH400SE/250 CA 6-105-(EI) CT 6-110 '85-110 

7.5 1.3 XH490SE/250f. CA 8-.1407,(E1): C-(6:-150, 

155 XH400SE/250 CA 6-170-El CT 6-200 140-200 

116. XH400SE/250 .CA 6-210E1 .180-406' 

132 225; XH400SE/400: CA 6-210-El -CEF 1-41/42, ,'- '160-400 

-CEF 

160. 270 XH400SE/400 CA 6-300-El CEF 1-41/42 160-400 

200 361. ,:kk400s040 'c0-141/42. 
361 

250 425 'XH630SE/630 ,CA 5-700 

320 .-538 X-1.1. 6308B/630 

XH400SEJ400 CA 5-450 CEF ;1- '222 160-400 

CEF 1- 52 2) 160-630 

CA 5 =700: ,CEF-1;- 52 2) 160 -60 

Notes: ') Thermal or electronic overload relays may be used. 
2) Use with separate mounting bracket. 
Combinations based on the overload relay tripping before the circuit breaker 
at overload currents up to the motor locked rotor current. 

SP305 Jesmond Road SPS Electrical Switchboard HALLCO OM Manual

Q-Pulse Id TMS1093 Active 10/12/2014 Page 237 of 334



Fig 

T.5' 

Type '2' short circuit co-ordination 
Motor starter co-ordination table for DOL starting 
85kA, 415V to AS 3947-4-1 

Motor 
size 
kW 

0.55 

1.1 

2.2 

Approx. 
FLC at 
415V amps 

1.5 

.6 

4.8 

'8.2 

Terasaki 
circuit 
breaker 

-XM30Pi3/1 .4 

XM3OPB/2 

XN130P312.6 

XM3OPB/4 

XM3OPB/8 

1501130PB/8 

XM3OPB/10 

Sprecher + Schuh 
contactor type 

CA 7-9 

CA 7-16 

CA 7-3C( 

CA 7-30 

CA -7 -30 

Sprecher + Schuh 
thermal overload 
type 1) 

CEifi 7:M32-2.9-1 d 

CEP 7-M32-2.9-10 

-CEP 

Settings 
range 
amps 

CEP 7-M32-2.9-10 1:0-2.6 

CEP 7-M32-5:1.6 

CEP-7-M32-12-10 -3.7-12 

CEP 7-M32-12-10 3.7-12 

CEP 7-M32-12-10 ' 

14 TL1OONJ/20 CA 7-30 CEP 7-M32-32-10 - 12-32 

TL100NJ /32 CA 30..; CEP 7' 027i 
10 19 TL1OONJ/32 CA 7-30 CEP 7-M32-32-10 12 -32 

1 21 '--IL100NJ/32 'CA 7 30 CEP 7,LM32-32-16 12-32 - 

'28 ,' - TL100NJ/50 CA 7-43 CEP 77M32-32-10 12-32 

JI.:100NJ/56' ° CA 74* .CEP 7.- M3,7- 37' =10 12 37 
22 40 TL1OONJ/63 CA 7-43 

55 

TL1O0NJ/100 CA 7-72 

CEP 7-M45-45-10 ' 1445 

CEP 7 'M85-85:10 

CEP 7-M85-85-10 26-85 

:80 TL250N:.1/160 

'100 TL250NJ/160 CA 6-105 CEFH-11/12 

75 135 TL25ONJ/250 :CA 67210-El CEF1L11/12 s0:5-180 

9 160 TL25ONJ/250 CA 6-210-El CEF 1-11/12 0.5-180 

4210 ' ,200 .1450N.J/256 . ;CA61,-210E1:. CEF 1- 41142/52 1§0430 
132 230 

160 27:0- 

TL400NE/400 CA 6-210-El CEF 1-41/42/52 160-630 

TL400NE/400 ; CA 6-300-El CEE1741/42/52 1607630 

TL400NFJ400 :CA 6-420-El 

Notes: ') Thermal or electronic overload relays may be used. 
Combinations based on the overload relay tripping before the circuit breaker 
at overload currents up to the motor locked rotor current. 

CEF 1-41/42/52 160-630 
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7,1 

Motor Circuit applitatioritable for DOL starting 
General applications 
High fault range 

Motor Approx. Din-T 
rating FLC C & D 

(kW) (amps) Curve Safe-T 

XS125CJ 
XS125NJ XS25ONJ 
XH125NJ XE225NC XH25ONJ 

XS400SE XH630SE 
XH400SE XS630SE XS800NJ 
XS400CJ XS630CJ XH800SE XS1250SE/ 
XS400NJ XS63ONJ XS800SE 1000 

037 * ' .1 1 ' 

0 55 1 5 6 - 20 - 

1 , 

, 

075.., 6... 20 

11 26' 10 '20 ' 

34 ;.-20 .- 

t 

22 48 , , '16 16 ^ 20 

3:0. i . - 20., 

4 '8 2 25 ' ^ ' 20 20 
_ . 

45. 9 , 32., 25'.. ?P, . 

5 5 11^ 32 .. 32 32 i. 

, 14' 

10 19 50 ,. . 50 50 = 

11 1 -50 :.50' 
' 

15 28 63 63 63 . 

18 5 1601,j;,. 80 100 - 

22 40 125') 100 100 

25 - 4P: ':12515,' - :Ipo - =lob . 

30 55. 125 160 

3 7 - .56 125'), ,:125.. :160 -, 

45 80 125') 125 , 160 . 

55' 100 : 175 2- , I 160 ',' 

. , 

250.: 

75' 130 . 225, 250 250 . 

90 ':155 1,', 250. . ,250 ' 

110 200 400 400 

132.: ':225, '400., ..400 

160 270 400 400 

185.: 1.-2:.320 
, 

:- 400 ,,.6io,..: 

200 . - 361 , - 400 1 630 . 

220 ':;;;380: .630::, , 8001' 

250 430 630 800 

280 . 480 - 630 2) two`, 

300 + 510 - 6302) 800 

375 . -650 - 800 2)- 

450 , - 750 1000 1 

Notes: These motor circuit application tables are to be used as a selection guide for average 3 phase, 4 pole 415V motors for standard 
applications only. The table is based on holding 125% of full load current (FLC) continuously and 600% of FLC for at least 10 

seconds. Lower circuit breaker ratings are possible in some applications. Refer NHP. 

') 80, 100 and 125 amp refers to Din-T1OH type. 

2) Type 'SE' TemBreak MCCB only. 
3) Use magnetic-only TemBreak MCCB. Refer NHP. 

Adjustable magnetic trips set to high. Thermal magnetic TemBreak adjustable 63% - 100% of NRC (nominal rated current). 
Din-T MCB's are calibrated to IEC 898 Curve 'C' & 'D'. Selected sizes of 'D' Curve are available from stock. Refer NHP. 
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aff,Ms4K! 

ofor circuit application "table for reddced VoltSge starting" 
General applications 
Breaker type and current rating, star delta, auto transformer resistor or reactance starting 

XS125CJ XS400SE XH630SE 
XS125NJ XH400SE XS630SE XS800NJ 
XH125NJ XS25ONJ XS400CJ XS630CJ XH800SE XS1250SE 

Safe-T TL1OONJ 3) XE225NC XH25ONJ XS400NJ XS63ONJ XS800SE 1000 

Motor 
rating 
(kW) 

Approx. Din-T 
FLC C & D 

(amps) Curve 

0437 , ', ' '1-1 
.4 

0 55 -` 1 5 4 6 20 ' 
, 

0.75 - ' 

4, 

1 1' 2 6 - 6 6 
_ :20 . 

2 2 48 10 10 , ,20 , . 

-3 . 4 ' 16.. : 20 
, 

i 

4 -, 82 '20 16 ' 20 

`; . 20+" 15' 20 

5'5 11 25 20 20 

r7.5 ' 32. 

10 19 40 40 ' , 32 

11.. 21 50 - 40; ;452 , 

.'- 

15 28 50 50 '50 

15 5 .. 

22 40 80 ') 63 - 63 , 

25'.: - 46 
. . _ 

,100') 80 4'...' 100, , .. 

30 ' 55 ' 125') 100' 100 ' 160 

37 .. , - 66' 125!) ; ,109,. ' ;125 4-4 2160 

45 ' ' 80 125 125 ' ' 160 250 

55 . 100. '160 '''; 160 ''.250 

75 130 - 175 250 250 

90,;:. - 155' - -`4054."250' '4 '' ' 250'F,, *4 , 

, 110 , 200 250 , , 250 ' , 400 . 

,4132 ,';: 225. 4602 : 40P, 
.160 ': 270 ' - 400 400. 

155 320 2 - 4 400 .4'8002) : 

200 , 361 '400-2) : 630 '8002), 

220.: -:;4360 ' .,., ':-630''. '800- 

';'250 4 430 *4 630 800 

289 '' '.4 o: , ;530 --500 

300 ' 510' 630 800 ' 

;375:1:. '550 -''5002) I900 '. . 

Notes: These motor circuit application tables are to be used as a selection guide for average 3 phase, 4 pole 415V motors for standard 
applications only. The table is based on holding 125% FLC continuously and 350% FLC for at least 20 seconds. 
') 80, 100 and 125 amp refers to Din-T1OH type. 

2) Type 'SE' TemBreak MCCB only. 

3) TL100NJ up to 100A only. 
If co-ordination to IEC 947-4-1 is required refer to Type 1 and 2 co-ordination tables, contact NHP. 

Din-T MCB's are calibrated to IEC 898 Curve 'C' & 'D'. Selected sizes of 'D' Curve are available from stock. Refer NHP. 
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.1.1.09AINTAPIPrvinawr +Nr.r,ror, ,r= 

- -- 
Molor dircuit application table fOIDOL :FIREPUMP stalling duty 
Breaker type and current rating (A) 

Motor 
rating 
(kW) 

Approx. 
FLC 
(amps) 

Din-T 
C & D 

Curve 

XS125CJ 
XS125NJ 
XH125NJ TL100F X525ONJ 

Safe-T XM3OPB TL1OONJ3) TL100C XE225NC XH25ONJ 

6.37 1.1 

0.55 1.5 3.6 ' 

0.75';- 1.8 5 15 

1.1 2.6 10 7.4 20 15 

2.2 4.8 20 - 16 12 '20 15. 

:8.2 '32 

5. 

1 

22: 

3 

19 

28 

40 

55 

40 

25 

32 

40 

50 

50 

100') 80 

32 30 

XS400SE 
XH400SE 
XS400CJ 
XS400NJ 

XH630SE 
XS630SE XS800NJ 
XS630CJ XH800SE XS1250SE 
XS63ONJ XS800SE 1000 

32: 30 

50 50 

100 75 

125 75 

100 125 160 

150 Apo 

80 175 250 250 

75: 130 400 

90 155 400: 

110. . 200 

132 2'25 

160' 270 

185' 32C 

200 :361 

220 µ 38C 

250, - 430 

280; 480 

300' 510 

400 630 

400 630 

630 800 " 

630 800 

375 .650': 

450 750 

800 

800!) 1000 

1000 

Notes: These motor circuit application tables are to be used as a selection guide for average 3 phase, 4 pole 415V motors for standard 
applications only. The table is based on holding 125% FLC continuously and 600% FLC for at least 20 seconds. 
') 80, 100 and 125 amp refers to Din-T1OH type. 
2) Type 'SE' TemBreak MCCB only. 
3) TL100NJ up to 100A only. 
Din-T MCB's are calibrated to IEC 898 Curve 'C' & 'D'. Selected sizes of 'D' Curve are available from stock refer NHP. 
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Motor starting table for DOL starting at 1000V AC 50 Hz 

Motor 
size 
kW 

Full load 
current 
amperes MCCB Voltage 

0 37-10 ' 0 4-7 5 
_ . 

TL100EM/15 i000\i''', - -,,,., 

11:o ,:: , ,- . ' ',..., ''',- ,i9 0" ' - '::..,::-: , -;:: :TIL106EM/20 - :', :: . .:1.0.POV 

15-185 -,' ',. 12-14 5 ' - " . 'TL100EM(30 " 1000V 1-....2,, 

22-33 ,, '..: ' -.:-^; ' -.. -.:. . 17-21-, ; ' ,:i; '.' ;,:1,,,.1 ,- --. i ' TLiootivii40 - ' ',. ' - :*-=,:,:f --.1Q0o-V,..-1', 

37-50 ' ..- , ' -' , 28-38 , -., ' TL100EM/50 1000V- : :" . :s , S " 

55-80 ''- , ' ,,;-:',', s -:- -;'40:57 -,. .' .._:' , ..., ''''',.;,' .-' 1-(160EM/75 .,:., .: ', ,,', ,T. ` ,;:,10-00V-P-.' 

90-110 - ' - --.,,,. . -, :65-78 * , '.. . ,TL160EM/100 : - - 1000V, 

10, , ..: ,:. -,:.: -,.. 102 5N4°00NE/166::**-;--,..",,,,;::::,*....:E:::;1clooy'; 

185-220 ',, ' "; '',, - 138-160 ' '.. . .--',' ... XV400NE/250 : ,., ' * ',* 's". 1000V ..." 

[2207500:: - ' *1,, -",,S;,:.:1,..'', 160'-3,60 ';'. ..; -;,,!,;-"--.,:,:,.::..- .'.,icfapiii.i."4cio'-',,,..;;- --'' :'1,:lootIV: 

TernBreak XV400NE 
mining breaker 

Note: This table should be used as a selection guide for standard applications only. 

Sprecher + Schuh 
1000V CA 6 contactor 

(Refer Part A for more 
information) 
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MCCB S for OroteCtion 
In circuits containing capacitor 
Correction (PFC) two conditions 
overcome are as follows 

1 Voltage surges during MCCB 
2 Nuisance tripping due to in 

1. Voltage surges during MCCB 
At the instant where the MCCB 
developed across its contacts 
voltage, which can have damaging 
the breaker be slow to operate 
actually occurs a potential re-arcing 
the contacts of the MCCB, until 
and the distance between the 

Re-arcing at each instant can 

1st re-arcing - 3 x supply 

2nd re-arcing - 5 x supply 

3rd re-arcing - 7 x supply 

Internal capacitor damage will 
greater than the capacitor's Dielectric 
modern-day protection devices, 
TemBreak MCCB's) this problem 

The numerous cases of re-arcing 
style "dependant manual closing 
operator speed for opening or 

All Terasaki MCCB's are of the 
closing" type, with high speed 
between the contacts. 

MCCB's selection for power 

T ,, , 

- _,..11- 

of Poweeraatbe Coite"ati6n1PFC) units 
banks for Power Factor 2 Nuisance tripping due to in-rush current 

that the circuit breaker must When feeding a circuit containing a PFC unit the circuit 
breaker and the PFC unit can be exposed to a large in-rush 

opening current, equal to the instantaneous value of the power 

-rush current source The end result of this is a large in-rush current, 
which could cause the circuit breaker to operate 

opening instantaneously due to its short-circuit protection. (The 
has to open, the voltage value of in-rush current will depend on the source voltage, 

can be up to twice the supply the inductance and reactance in the circuit). 
consequences should 

If this worse case scenario Special care should be taken to ensure that the MCCB 

can take place across selected will not nuisance trip due to high in-rush currents. 

the breaker has fully opened The table below shows typical MCCB selections for varying 
contacts is at a maximum. capacitor ratings, and the breaker selection is by a rule -of- 

be: thumb. 

voltage Capacitor Rated Current = kVAR x 1000 (A) 
43 x V 

voltage 
kVAR: Capacitor Rating 

voltage 
V: Source Voltage 

occur if the voltage level is 
Strength. With MCCB Rating = Capacitor Rated Current x 1.5 (A) 

(for example the Terasaki Once the MCCB rating has been determined, the MCCB 
will not occur. type should be selected according to the short circuit fault 

are mainly a result of older level of the system. 

devices, which rely on the 
closing. 

"manually independent 
opening to prevent re-arcing 

factor capacitor application 

Voltage 415V (30) 
Capacitor Capacitor 

rating rated 
(kVAR) current (A) 

ecorhmended-MCCB!s'1)? 
° ,:Type/Rating(A) - 

;7(S125CJ/20 ,- XS:125NJ)20 ' XH125NJ/20 , 

13 9 ' 'XS125CJ/32 : . XS125NJ/32 -XH125NJ/32 - 

...10 . 

. 

2() 9 - ; -:fXS125C:J/5.0, XS.125N.1/50 '1 X ;14125NJ/50 ' : 

20 278 ;,XS125CJ/50 - XS125NJ/50 - XH125NJ/50 

25 '' , XS125CJ/63: ' 'X'S125NJ/63. ' '1-'XH15NJ/63 .,- A 

30 '417 XS125CJ/100 XS125NJ/100 ' XH125NJ/100 
, 

..556 - 'X'Sf8O,IttE10' .48)25NSioo:' , XH125NJ/100. 

50 69 6 XS125CJ/125 XS125NJ/125 XS125NJ/125 

75 -04- xE225Nci150 )'<S26ONJ/1e0 .,i*H250N,J060 - " - 
. 

. 

- 100 139 -XE225NC/225 - XS25ONJ/250 iXH25ONJ/250 XS400SE/250 XH400SE/250 

': 150 " 209 - ;XS'400C4/400., . ':XS400NJ/,400 ' XS400SE/400 j:,,-XH400SE/400 

200 278 XS400CJ/400 " -XS400NJ/400 XS400SE/400 . XH400SE/400 

.300 ' 417, ' :XS.630CJ/630 ,XS63ONJ/630' ' ,XS630SE/630- ' -XH630SE/630 

400 556 XS800NJ/800 XS800SE/800 . XH800SE/800 

'500 - -'696- ' XS1250SE/1250 

600 835 XS1250SE/150 

:80E1 ,- 1113 )01660SE/1600 ' 

1000 1391 XS2000SE/2000 , 

Note: ') Select applicable short circuit rating required by system specifications. 
2) TemBreak Plus MCCBs can also be used. 
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CCB frequency (400Hi) 
General 
Terasaki TemBreak MCCB's are designed to operate 
primarily in 50 or 60Hz systems However, it is possible to 
use the same MCCB's in high frequency (400Hz) 
applications provided consideration is taken to the effects 
high frequencies will have on the breaker 

A consequence of high frequencies is an increase in Eddy 
currents in conductors, including those internal to the 
breakers. This generally causes an increase of temperature 
in and around the breaker. As such, some derating 
allowances must be made when selecting a breaker in 

these 400Hz systems. 

Thermal Magnetic MCCB's 
In low overload (thermal) regions the current required to trip 
the MCCB is reduced as a result of the heat generated due 

MCCB 
Model 

MCCB 
Type 

applications 
to the higher Eddy currents As a result the thermal protection 
must be derated to take the heating effect into account 

In short-circuit (magnetic) regions, the demagnetising 
effects of the Eddy currents mean that a larger fault will be 
required to trip the breaker The rule of thumb generally 
used is that the Magnetic/Instantaneous Trip setting will be 
approximately twice that at normal 50/60 Hz operation 

Electronic MCCB's 
Electronic MCCB's offer better performance at higher 
frequencies, although some consideration must be taken 
with regards to the heating effects caused by the Eddy 
currents. The figures in the table give the maximum Over 
Current Relay (OCR) rated current setting (I, x I,) that 
should be used when in high frequency applications. 

Rating at 
50/60Hz (A) 

Cable size in mm2 
as specified 
IEC 947-1 

MCCB rating at 
400Hz 
(A) 

)(§12dI ' Thirkird9 .; 

XS*12141J: - 32 6 30 

, 10 45 

rr,63 16 

'OP 35 - 89 

. . - 
125 50, 110 

XH160PJ , Th/Mag , 160 70 147 - 

XE225NC '. 
..- - 

T h-/Mg' ' 125 ' ' -; ':', - 50 ;t.', 116 

":::150 - r 50 ,, 
. , 

075 ' 155 - 

,200 95" .t185: 

I " 
1 i 225 95' - "1 s51- _- 

XS25ONJ Th/Mag -, 160,,, , 70 147 ; 

. ' 250 120 ,210 : 

X1:1250NJ ", Th/Mag 
. . 

160 
, 1 

147 _,-. 

250 12,6' . : ' - 219', 

XH250PJ Th/Mag , p'250 . , 120. ,240 '' 

*S400N .1,-, ,,, , Th/Mag ,,, 250. : '!120 
,. 

,240 

XH400PJ s , 400 240- ,330't 

XS630CJ Th/Mag ' 400 240 : ' . 320 

XS63ONJ - 630 , , 

r 

2 x 185 - 475 

XspOotij,,: '7,17h0ag' , 2 x 240-1 - ;600: 

XS400SE Electronic , 250 120 238 

XH400NE/SE/PE Electronic 400 240 , 360 

*S630SE ' Electronic 1 630,2 ,. 2 i 185 : - 600 

xi-i630Neept , 

XS800SE Elettronic 800 ' 2 x 240 640 

XH800NE/SE/PE 

XS1:250Si ' Electronic ,. 1250 ' ' S$9,.5t) . i800. 

XS1600SE ElectroniC ' 1600 , 2 x'(100 x 5t) 900 

Note: When used at 400Hz, the rated current setting of the OCR 
must not exceed the values shown in Column 4. 
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CieCuit tireaker seteotiorifoi. DCIOrilications 
The characteristics of an MCB or MCCB for DC applications 
are different from AC The main differences are as follows 

1 Maximum permissible voltage is reduced in value 
(refer table) 

2 Number of electrical operations is reduced (refer table) 

3 Magnetic trip current increases by 40% 

Selecting the circuit breaker 
When selecting the MCB most suitable for the protection of 
DC circuits the following criteria must be considered 

Rated current. 

Rated voltage which determines the number of poles 
required to be involved in the interruption of the circuit. 

Terasaki MCB use in DC systems 
Breaking 
capacity 
IcA ') 

MCB 
type 24/48V 

:Pr 

The type of DC system used. 

Maximum short circuit current to determine the breaking 
capacity. 

As a general rule the Ise (short circuit current at the battery 
terminals) can be calculated as follows: 

lsc = Vb 
Ri 

Where Vb - maximum discharge battery voltage 

Where Ri - internal resistance (sum of all calls resistance) 
generally expressed in Ampere/hour capacity 
of the battery. 

No. of poles connected in series 

110V DC 125V DC 250V DC 

No. of 
operations 
at In 

Magnetic 
trip 
increase 

bip46, Pole 2.4.9.1b . ':idOb .460-4; 

Din-T10 10 1 pole 2 pole - , 4000 ' :40% 

Din-T*-. L' 1'.riale. 
. : 

2 pole .^-- ' 

l 
- ' le. - :- 4000 ,. '.-.4.09/0. . 

Din-T15 10 1 pole 2 pole - 4000 40% , . 

Safe-T 5 - - i. .2fpole .:''',40% 

Example: For a Din-T10 to break 10kA at 110V DC it must have 2 poles connected in series. 

Breaking capacities of TemBreak MCCB in DC systems 
MCCB 
type 24/48/60V 125V 250V 350V 500V 600V 

)(S125NJ; 20 .. 5^ . 

. , . 

., :7 5 : 

XH125NJ 50 . 40 : 40 ' 10 75'2) 5 2) 

kS25ONJ ., .40.: ,'40' ,lc,,- ,1 - 7 5.; *5 

XH25ONJ ' 50 40 . - 40 20 15 10 

XS400NJ . 40`.' - 

XS630N.1% ' 50 . 40' 40 - 30 ' 20 . 20 

)(800N:1- -50, ., 40 , 40 `13 , -, -.?cl 20, 

Zsi000ND 3y 40-: 40 30 ' ,20 - 20 

XS1250N13.1 , 20 , 

XS1600ND 3) s. 40 ' 40 30' . 20 : 20' . . 

XS2000ND 3) :20 

xs2500ND 3), 40. :".' 40 30 ' .20 , 20; 

Notes: 
') Time constant (UR) <= 15ms; excludes 50/63A where the time 

constant (UR) <= 4ms. 
Special version of the standard AC circuit breaker. Standard 
circuit breakers cannot be used at these ratings. Please specify 
for use on 500 or 600V DC on application. Indent only. 
Magnetic trip only, without overload protection. Indent only. 

2) 

3) 

For voltage levels up to and including 250V DC standard 2-pole 

breakers maybe be used, with both poles connected in series. 

For voltage levels greater than 250V DC 3-pole breakers must be 

used, with all three poles connected in series as shown. 
The time constant (UR) of the circuit should be: 

less than 2ms at rated current. 
less than 2.5ms for overload (2.5 x in). 

less than 7ms for short circuit 5 10kA. 

less than 15ms for short circuit > 10kA. 

The following connection diagram should be applied to TemBreak 
circuit breakers when the voltage is greater than 250V DC. 

Circuit 
breaker 

AT 

SUPPLY 

Load 

0. 
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Circuit bi-e-aker seleatiorifor (6-oift. 
Arrangement of breaking poles according to type of system. 

Both poles insulated from earth 

Protection only 

0 

The poles required to interrupt the fault can be divided 
between the (+) and (-) polarities. The total number of 
poles connected in series should be capable of breaking 
the short circuit current at a voltage level of Ub. 

Sharing the circuit breaker interrupting poles between both 
polarities also ensures isolation as well as protection of the 
system. 

One polarity of the DC supply is earthed 

Protection only 

Full protection is assured if the total number of poles in 

series on the side not connected to earth are capable of 
breaking the short circuit current at a voltage level of Ub. 

If full isolation is required then at least one interrupting pole 
is also required on the earthed polarity side. 

Protection and Isolation 

1 hour 

1 min 

TIME 

1 IOC 

0.01 

Protection and Isolation 

Protection and Isolation 

The centre point of the DC supply is earthed 

Ai 

To ensure full protection the number of poles connected in 
series on each polarity must be capable of breaking the 
maximum short circuit current, but at a reduced voltage 
level of Ub/2. 

Having circuit breaker interrupting poles breaking both 
polarities ensures isolation as well as protection of the 
system. 
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Selection of MCCB'S foriise-in 
welder circuits 
1. Definitions 
P = Rated capacity of welder in kVA 

V = Welder rated voltage 

11 = Maximum primary current (PN) 

= Current 'ON' period 

T2 = Current 'OFF' period 

Tt + T2 = One welding cycle time 

B = Duty ratio, current 'ON' period divided by one 
welding cycle. 

le = Thermally equivalent continuous current. 

2. MCCB selection 
a) Current rating 
It can be seen from the diagrams below that the welder only 
draws current intermittently. MCCB selection should be 
based on the thermally equivalent continuous current, 
i.e. the current which would produce the MCCB average 
temperature shown in the diagram below. 

It can further be seen that the MCCB temperature will not 
be constant but will vary as the load varies. 

Ti '4- T2 

Time 

Time 

MCCB 
temperature 
variation 

MCCB 
average 
temperature 

lliethermallk equivalent 
continuous current, le, may be 
calculated from: 

Ie = P x 1000 x 
V (B 

T, 

+ T2 

Note: The rated capacity of a spot welder is normally expressed 
in terms of its 50% duty ratio, ie. B = 0.5. 

Once an MCCB has been selected, it is necessary, to 
compare the maximum primary current It and the current 
'ON' period, Ti with the MCCB characteristic curve to 
ensure that it will not trip. 

MCCB 
characteristic curve 

T > Ti is 
conditional 

Current 

Note: A tolerance of 10 to 15% should be included to allow for 
variations in the supply voltage and equipment. 

General guide lines for MCCB 
selection 
Selection factor MCCB rating 
Resistance welders 3.00 max 
Transformer arc welders 2.00 max 

SAA wiring rules states that a circuit breaker protecting a 
circuit from which one or more welders are supplied may be 
greater than the rating of the protected conductor calculated 
as follows: 

The maximum demand of the circuit excluding that of the 
largest welding machine plus 

i) Three times the primary current of the largest resistance 
welding. 

ii) Two times the primary ratings of the largest transformer 
arc welders. 
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election oUNICCB for use ufWelder circuits 
b) Instantaneous setting 
The MCCB's instantaneous trip setting should be high 
enough to avoid nuisance tripping due to the welding 
transformers excitation inrush current. When voltage is 

supplied to the transformers primary side, the iron core is 

saturated. This results in the flow of a large inrush current 
caused by a combination of the DC component of the 
voltage at the instant of closing and the residual magnetic 
flux of the transformer. The transformer input current value 
when the welder secondary is completely short-circuited is 
about 30% higher than the value calculated from the 
nominal maximum power input of the welder. So the 
maximum welder input current, lm, at the start of welding is 
given by: 

Im = P. x 1000 

V 
x 1.3 x K 

The value of K varies depending on the type of welder 
control employed. (Some form of synchronous closing is 
nearly always employed in order to stabilise the welding 
work and to prevent nuisance tripping of the MCCB). 

K = 1 to 1.5 for synchronous type with peak control. 

K = 1.4 to 3 for synchronous type without peak control. 

K = 2 to 6 for non-synchronous soft start type. 

If the protection of the thyristor stack is also required, the 
instantaneous trip setting must be greater than Im, but less 
than the surge on-state current rating of the thyristor stack: 

Im < I INST < Is 

1.1 

where: 
Is = surge on-state current rating of thyristor stack, in A 

Im = maximum welder input current at start of welding, 
in A 

I INST = MCCB Instantaneous trip setting, in A 

1.1 = Factor to allow for + 10% tolerance on the 
instantaneous setting 

c) MCCB breaking capacity 
The MCCB breaking capacity should be higher than the 
estimated short-circuit fault level of the system. 
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eiriiabilV/LV'traliformer protection 
When selecting an MCCB to protect the primary of an LV/LV 
transformer, the inrush current dunng initial energisation 
must be taken into account 
The magnitude of inrush current for any transformer is 

governed by several variables 
1 The primary winding resistance 
2 The supply impedance 
3 The excitation current 

Transformer MCCB 
kVA 

1 phase 240V 

MCCB 
rating 

The excitation current is, in theory at a maximum when the 
voltage is at a minimum, and vice versa 
Usually the level does not exceed 30 times the normal 
operating current 
If the inrush current is not known then a rule of thumb is 
that it is approximately 15 x the Primary Current 

BC (kA) MCCB 
at 240V type 

3 phase 415V 

MCCB 
rating 

BC (kA) 
at 415V 

XS1'25'NS 
. , 

.50 :.XS125N;.1 - , 20 

7.5 ' :XS12eNS . , '63 , XS125NJ, :32 r 30 

.:XS125NS ,'I 460 (s.125 Nij i1,32 ' 
. .30 ' 

15 XE225NC 

XS25ONJ 

XH25ONJ 

125 

160 

160 

- 25 ',`/ 

50 ' 

85' 

XS125NJ ' 50 30 

20 71X5250i4J- ' 

'5-1250tu, , 

' .160 

160.. 
"5,`,) '- 

W 
: XS125NJ'. ,,63 30 

30 XS125NJ 100 30. 

50 : XS15N,1 I12 
_ ,5 - , 

75 XE225NC 

XS25ONJ 

-225 

250 

18 -, 

. 35 - 
100 ' XS400SE' %,250* , 

. 

' 150 ,XS400SE , 250 50 

20-. 
. , 

:>;SzfroosF ' ,:40,- 

300 
I ' 

' * XS630SE - 630 50 

The above breaker selections are based upon inrush currents calculated using the table below 

15 - 20- 

30 

75 

:'100 

150 

200 

1 300 

Single-phase transformer 
First peak Decay time First peak 
multiplier constant multiplier 

Three-phase transformer 
Decay time 
constant 

34, 3-- 6 32 

26 3 - 6 

- 24 4 

20 4 - 7 

16 6 10 

12 - 

Notes: First peak multiplier is the first peak current as a multiple of the transformer rated current. 

The above table/multipliers are in general larger than the practical current levels, as the current limiting by the circuit impedance is 

not taken into account. 
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iVICB selection for high pressure sodium lamps 
Assumption 
1 The maximum inrush current which the circuit will pass 

is a feature of the current limiting ballast and not the 
lamp 
Assuming these ballasts comply with the relevant IEC 
specification the circuit will pass currents not exceeding 
twice the appropriate lamp nominal current. 

This table provides details for Din-T type 'C' MCB's 

Power Number of fittings per phase 

2 Run up time 10 minutes with the current decaying 
exponentially 

3 Based on 415/240V 3 phase or 240V single phase 
systems 

50W , 

, - R. 

-108 

70W 1 17 , 25 - 34 - 42 ; 54 77-1 

150W 12 20 36 

250W - 0.7 9 "12 15 21 ' 

400W - 1' ' fc 
7 a9 13 

700W - - - 2 3 , 4 

MCB (Arrips) 
, -10 :120: 

Example 
Given 42 lamps each 250W installed on a 415V 3 phase 
system. 

Which MCB must be selected? 

Number of tubes per phase = 42 
3 

Therefore from the table above a 32A MCB should be 

selected. 

A short circuit rating as appropriate must be selected. 

=14 

Notes: Observe the requirements of AS 3000 for No. of lighting points on a final sub-circuit. 
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CB selection fOr'fluoreScent lighting loads 
Assumptions 
1. The power rating of the ballast is 25% of power of the tubes. 

2 Power factor - 0 6 for non compensated fittings 0.86 for 
compensated fittings. 

3 MCB's are installed in an enclosure with external ambient of 
25°C 

4. Based on 415/240V 3 phase or 240V single phase systems. 

5. MCB is used for circuit protection only, not switching. 

For switching duties of Din-T MCBs refer NHP. 

This table provides details for Din-T type 'C' MCB's 

Type of 
fitting 

Power 
(W) Number of fittings per phase 

Single non . 

- 
compensated- , 

..... 
, . . 

^ . 45* - 79 ,;;100. .1'16 -,,, 150 - , 
' . _ 

.... 

- '-,50 . 57- _ . 

, 

. 36" ' 

80 11 16. 120 25. -29' 4 

Single 

compensated 

20. 64 94 , , 113 '143 166 200 
. 

- 

40 32 47 57 72 83 ' 110 . 

65 , 20 29 , 35 :. 44 51 70 . 

80 16 23 , 28 36 41 55, ' 

Twin:` , 

CompenSated 

21K20 32 -' ,.'47- , 2,', 181, 
, 

, 1 

- .2 x40, 16 '2 °'28,- ,- 

G 

2 x65 ', '10 ' 14 -,17' - -22 ' 25 - 

2 i(80 , 11''' 14 17 

Recommended 

MCB rating 

Artips 

. 

, 10 16 ' 20 25 . 32 50' . - 

MCB selection for incandescent lighting loads 

Assumptions 
1) Tungsten lamps have theoretical inrush current of 14 

times normal current, when switched from cold. 

2) The circuit impedance typically limits the inrush to 10 

times normal running current, the inrush current peaking 
at 0.0007 seconds falling exponentially to normal 
running current within 0.1 seconds. 

3) Consider the worst case, if all lamps are switched on 
simultaneously, then nuisance tripping of MCB may 
result. 

4) Above is based on 415/240V 3 phase and neutral or 
240V single phase system and 240V lamps. 

5) MCB is used for circuit protection only, not switching. 
For switching duties of Din-T MCB's refer NHP. 

Method 
In order to cope with this inrush the following formula 
should be used to calculate breaker size: 
Breaker rating = W x 10 

P x 240 x I inst 

Where W 
Where P 
I inst 
C curve 
D curve 

= total wattage 
= Number of phases 
= Minimum instantaneous tripping co-efficient. 
=5 
= 10 

Notes: Observe the requirements of AS 3000 for No. of lighting points on a final sub-circuit. 
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TekriBreak MCCB 'eldararide -retitiieefrients at 380/415V- 
Clearance requirements for MCCB's (phase to phase 
and earth). 
When MCCB's are called upon to interrupt large short 
circuits ionised gas and arcing material is expelled 
from the vents, usually at the top of the MCCB. 

This ionised gas is highly conductive and is also at an 
elevated temperature when it exits the MCCB via the 
arc vents. Care must be taken therefore to avoid an 
arcing fault occurring due to the presence of the 
ionised gas. 

Therefore, incoming conductors must be insulated 
right up to the terminal opening of the MCCB. This also 
applies to the attached busbars supplied as a 
proprietory part with the MCCB. 
Proprietary type interpole barriers may be used to 
achieve creepage and clearance requirements. 
Conductors must not impede the flow of ionised gas. 

Insulating distance from Line-End for 380/415V 
When earth metal is installed within the proximity of the 
breakers the correct insulating distance must be 
maintained. 

WARNING: 
EXPOSED CONDUCTORS INCLUDING TERMINALS AT 
ATTACHED BUSBARS MUST BE INSULATED TO AVOID 
POSSIBLE SHORT CIRCUITING OR EARTHING DUE TO 
FOREIGN MATTER COMING INTO CONTACT WITH THE 
CONDUCTORS. 

Notes: When using the terminal bar (optional), the specified 
insulating distance must be maintained. 
All dimensions in mm. 

When earthed metal is installed within the proximity of 
the breakers the correct insulating distance must be 

maintained (refer to Table 1). This distance is necessary 
to allow the exhausted arc gases to disperse. 

This distance is necessary to allow the exhausted arc 
gases to disperse. 

Table 1 below illustrates the min clearance that must be maintained 

A Distance from lower breaker to open charging part of 
terminal on upper breaker (front connection) or the 
distance from lower breaker to upper breaker end (rear 
connection and plug-in type) 

B1 Distance from breaker end to ceiling (earthed metal) 

Table 1 

This table is valid for 380/415V 

MCCB type 

B2 Distance from breaker end to insulator 

C Clearance between breakers 

D Distance from breaker side to side plate (earthed metal) 

A B1 B2 D 

"XM30P,13 

XS125CJ, XS125NJ, Xi:1125NJ, XH125PJ 

xE225NC " . ;_"" 

':XS25ONJ 
' 

''XH160PJ, XH25ONJ : ,100 ' 60 , - 30 0 '25, 

XH250PJ, XS400CJ, XS4OONJ, XS400SE 

XH630SE, XH800SE, XH8OOPE 

XH630PJ, XH800PJ, XS1600NE, XS2000NE, XS2500NE 

75 45 

100 

150 

70 

80 

25 

150 150 100 

0 25 

, 80 60 30 - 0 - '25 

30 

XH400SE, XS630dJ, XS63ONJ,:XSOOSE: XS8OONJ; XS800SE ,120 ,70 

50 0 40 

. ;159 ,30 
O 100 
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ClearaliC4 for inkling MCCB's (11110-V) 6riclihaorriirig connections 
The arc chamber in Terasaki TemBreak circuit breakers is 
located adjacent to the LINE side terminals. The chamber is 
vented through holes located just above each line terminal. 
The holes are covered by a flap which deflects when arc 
gases are being expelled Even at low fault levels the arc 
gases that are released are very hot and reduce the 
dielectric strength of the air in the vicinity of the terminals. If 
care is not taken when installing the TemBreak this gas can 
cause arcing faults on the incoming bars or cables. 

Significant voltage transients may also be produced as 
inductive circuits are switched and contribute to an arcing 
fault. 

These problems affect all circuit breaker installations to 
varying degrees. 

To ensure that problems are not created by the installation 
please observe the following recommendations. 

Busbar zone 

Insulate conductors. No 
exposed conductors to 
be in circuit breaker 
zone (see note 4). 

Fit terminal cover or 
install interpole 
barriers (Interpole 
Barriers supplied with 
XV breakers) 6) 

Interpole barrier 
for XV style 
breakers 

Fit terminal bolt 
insulation kit - 
XV400 only. 
(Terminal bolt 
cap and cover - 
supplied with 
breaker) 

Do not restrict 
this area 

Insulation 

Insulate this 
area if using 
interpole barrier 

Metal cover 

Notes: 
1: Always observe LINE/LOAD marking. 
2: Ensure insulation on incoming conductors is adequate. Do not 

use low grade heat shrink (some grades split at operating 
temperatures). 

3: Minimum clearance to earth metal, 
Above and below breaker - 120mm (XV1250NE - 150mm) 
To sides of breaker - 40mm. 

4: Switchboard construction to be a minimum form 2 to AS 3439.1 
with IP3x protection between busbar and circuit break zones. 

5: Actual construction can vary to the above but in all cases it is 

the responsibility of the switchboard manufacturer to ensure 
compliance to the relevant standard ie. AS 3439.1. 
TL100EM MCCB's must use a TL100EMTLC lineside terminal 
cover. XV400 can use either a terminal cover or Interpole 
Barriers. 

6) 
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Applitatidn 

__e-- 

MCCB mounting angles 
The overcurrent tripping characteristics of TemBreak are 
not influenced by the mounting angles for electronic and 
thermal magnetic types. 

r-., Ar,1* Ana* W 741-.V 

Diagram at right is only 
applicable to XM3OPB motor 
circuit protectors. 1100/ 

107% 

100% 

The XM3OPB motor circuit protectors however, use an oil 
filled dashpot style trip mechanism, which can be affected. 
Refer to the diagram below. 

107% 

100% 

90% 

or 
U 

Note: 
1: The above diagram applies to an 

XM30 MCCB mounted either way 

Calculation of circuit fault level 
NHP Nomogram 
Fault calculation 
The NHP Nomogram is a simple and easy to use aid. 
Developed by NHP to enable convenient and accurate 
calculation of circuit fault current. 

When selecting circuit breakers for the use in modern 
distribution systems, it is important to calculate the fault 
level and then choose an MCCB with breaking capacity that 
is either higher or at least equal to the circuit fault current. 

How to use the Nomogram 
In the nomogram all you need to know is the size and 
length of the cable or cables and the size of the 
Transformer in kVA. The fault level at the terminals of the 
transformer is very dependant upon the Transformer 
internal impedance eg. the Australian Standard for a 

2000kVA transformer is 6.5% - 7% impedance. This results 
in a fault level of 40-43kA. 

However, many Supply Authorities are now installing low 
impedance transformer eg. 5% or less. Thus if the 
impedance is 5% then the fault level will be 56kA. If the 
impedance is unknown on the side of caution choose Z = 

5% in your calculations. 

eg. From the table, the maximum fault level of a 2000kVA 
transformer, with Z = 5% is 56kA. Proceed then to 
calculate the resultant fault level by applying the cable 
size and length in metres to the Transformer 
secondary fault level and calculate the resultant. By 
following the example shown it can be seen that the 
fault level is reduced from 50kA to 6.7kA. 
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CABLE REACTANCE 

For Rat taxi*, .14. c44 PVC 

' ' ' 31. ' ' ' 51. ' ' it. ' it. ' ' lb 

EXNPLE OF USE 

REACTANCE 

ti) 

A It 

EXA/PLE 
PROBLEM 

6011 

Q 

CABLE LENGTH (M) 

RESU_TANT 
LOCUS 

6.19" 

6011 

of 

FEStSTANCE 

70mm2 
95mm2 

1201.2 
15011.2 
145..2 

305..2 
00..2 

500.12 

\ 1 01A 

- 15MA 

- 20MA 

22kA 

- 251A 

- 281A 
- 301A 

- 351A 

40kA 
- 451A 

E050MA 
. 601A 

7015 

RESULTANT FAULT 
LEVEL LOCUS AND 
PHASE ANGLE 

a 
f7 

ff 

INTERPOSING SCALE 

PROSPECTIVE FAULT LEVEL 

NOMOGRAM SC.02 

ArAl/ 451. 

mammal MAI irinInii NEININENO MUM 
50 MA 300 417 

556 11311111111MBEREE 
IUNIMENiEMIMUNIENO 

Mkt 93 

400 

60 PETERS OF 
35 net CABLE 

MOMMORMINI 
MOM WEEMwts Imo wommoommommom 

MEOMMOMmumwum IMBUIRUNEMI 1000 
nammingmensIMMImons mk.E2 MENEM 

WENT 5 TI-E 
FAULT LEV13_ ? 

TIE ANSWER 5 511OWN 
ABOVE AS 67 MA 

SRN ESORIGMO OEM OROS COI Irmo IEEE 

HePrikdel 

Tromformor 

TERMAL" FAULT LEVEL 

va r. cr'o for irked ommsforrmaro 

fa* Wok ore O. kA & 45 VAC 

145 

135 

13E 

125 

125 

115 

136 

95 

Be 

65 

00 

75 

52 

3, 

O 
35 

36 

25 

26 

15 

le 

'So 

0 
s?Jr 414'1 

f. 

Oki 

- 

I 
z7. o 

ti 

. . ..... 

CABLE RESISTANCE 

... 16* ........ ...... ..... 2 

...3 
. 2.5.42 -1 

6.. 

O 

O 
(C)1, 

T1331, 

3 
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, 
Application notes 
A series of application notes are available on Terasaki breakers from your nearest NHP branch. The notes cover the 
following subjects. 

Ref No. Description 
5006 Specification for corrosive proofing of MCCB's 
5025 De-rated current of ACB's when enclosed 
5093 De-rated current of MCCB's when enclosed 
5088 De-rating of TemBreak electronic MCCB's when enclosed 
5067 DC applications of ACB's 
5065 Reverse connection 
5074 Thyristor protection with MCCB's 
5078 ELCB's at high frequency 
5087 ACB's and MCCB's at high altitude 
5083 Circuit breaker life mechanical and electrical 
5086 TemBreak UVT: transient response time 
5195 Inspection and maintenance of earth leakage and moulded case circuit breakers. 

IP rating protection against ingress of dust and liquids 

X X 

IP 1st digit 
Degree of protection against contact and ingress of 
foreign bodies 

IP 2nd digit 
Degree of protection against ingress of liquids 

0 No protection 0 No protection 

1 Protection against ingress of solid foreign bodies with 
diameters greater than 50mm 

1 Protection against vertically falling water drops 

2 Protection against contact with the fingers, protection 
against ingress of solid foreign bodies with diameter 
greater than 12mm 

2 Protection against obliquely falling water, up to an angle 
of 15° 

3 Protection against contact with wires etc., with 
diameters greater than 2.5mm, or ingress of solid 
foreign bodies with diameters greater than 2.5mm 

3 Protection against obliquely sprayed water, up to an 
angle of 60° from the vertical 

4 Protection against contact with wires etc., with diameter 
greater than 1mm, or ingress of solid foreign bodies with 
diameters greater than 1mm 

4 Protection against sprayed low pressure water from any 
direction 

5 Complete protection against contact with live parts, 
protection against harmful deposits of dust 

5 Protection against water-jets from any direction - limited 
ingress permitted 

6 Complete protection against contact with live parts, 
protection against ingress of dust 

6 Protection against strong jets of water eg. ship decks 

7 Protection against temporary immersion in water 

8 Protection against indefinite immersion in water - under 
pressure 
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444, 

Din-T6 series 6kA MCB 
Standards AS3111, IEC 898. 

El Approval No. N13374. 

D Current range 2-63 amps 1, 2 and 3 pole. 

O Sealable and lockable handle. 

O Available in curve type C and D. 

O Mounts on CD chassis (250A & 355A). 

s 

,1°-. 1 pole 1 module 

In (A) 
C - Curve 
5-10In 

2 1 DIN-T6102C'' 

4 ` -DIN-T6104C. 

6 DIN-T6106C^ 

10 DIN-T6110C 

16 . ;:DIN-T6116C 

20 DIN-T6120C 

25 DIN-T6125C 

32 ' ttIN-T6132C ' 

40 DIN-T6140C 

50 , DIN-T6150C 
, 

63 ' 'D1N-T6163d 

2 pole 2 modules 
2 -;' 'DIN-T6202C 

4 DIN-T6204C 

6 DIN-T6206C 

10 :: DIN-T6210C 

16 DIN-T6216C 

20 ..,-DIN-T6220C 1.', 

25 . DIN-T6225C 

32 . DIN-T6232C 

40 '''DIN-T6240C 

50 DIN-T6250C ' 

63 - DIN-T6263C 

3 pole 3 modules 
2 DIN-T6302C 

4 ' DIN-T6304C s' 

6 DIN-T6306C 

10 DIN-T6310C 

16 DIN-T6316C 

20 DIN-T6320C 

25 DIN-T6325C 

32 ' 'DIN-T6332C` 

40 DIN-T6340C 

50 , DIN-T6350C 

63 , DIN-T6363C, 

D - Curve 
10-201n 

'DIN-T6102D 

:,,DIN-T61 04D 

'DIN-T6106D 

DIN-T6110D 

:DIN-T6116D 

DIN-T6120D 

DIN-T6125D 

DIN-T61 32D 

DIN-T6140D 

.DIN-T615013 

tt:IN-T6163D 

DIN-T6202D 

DIN-T6204D 

'DIN-T6206D 

DIN-T6210D 

DIN-T6216D 

:',1f9N7-r622op 

. Dla-T6225D 

DIN-T6232D 

.'DIN.:T6240 

DIN-T6250D 

DIN-T6263D 

DIN-T6302D 

DIN-T6304D 

a DiN-T6306D 

DIN-T6310D 

DIN-T6316D 

,DIN-T6320D 

.DIN-T6325D 

DIN-T6332D 

DIN-T6340D 

.DIN-T6350D 

DIN;T6363D 

Short circuit capacity 6000 amps 
In (A) 2-63 
1P 

2P 

3P 

240V AC 

240V AC 

240 - 415V AC 

DC use 

Short circuit 
Max.voltage (DC) 

1P 2P ') 

6000A 6000A 
24/48V 110V 

Use at DC 

When using Din-T6 in a DC application the magnetic 
tripping current is approximately 40% higher than in 
AC. 50/60Hz. 

Shock resistance (In X, Y, Z directions). 
20g with shock duration 10ms (minimum 18 shocks). 
40g with shock duration 5ms (minimum 18 shocks). 

Vibration resistance (In X, Y, Z directions). 
3g in frequency range 10 to 55Hz (operating time at 
least 30 min). 
According to IEC 77 16.3 and DIN 40046 part 8. 

Storage temperature 
From -55°C to +55°C, according to IEC 88 part 2-1 
(duration 96 hours). 

Operating temperature 
From -25°C to +55°C, according to approximately VDE 
0664 parts 1 and 2. 

Use at 400Hz 
At 400Hz the magnetic trip current is approximately 
50% higher than in AC 50/60Hz. 

Accessories 
Add on RCD 
Auxiliary/alarm 
Shunt trip 
Padlockable bracket 
Link bars & terminals 
Enclosures 
Busbar chassis 

Notes: ') 2 poles in series (not 2 x single poles). 

The line side is the "OFF (bottom) side of the MCB. 

Available on indent only. a 
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In=1"6-se'r'ies 61(A MCB (cont 
Technical data 
Number of poles 1 2 3 

Width (mm) 18 36 54 

Depth (mm) 68 68 68 

Rated voltage 

Highest rated current 

(V AC) 240 240 415 

(A) 63 63 63 

Terminal capacity Line side (mm2) 25 25 25 

Load side (mm2) 25 25 25 

Number of switching operations 
Operations 240V AC, In Cos 9=0.9 10000 10000 10000 

DC @ 4000 4000 4000 

Insulation resistance (NM1) > 106 > 106 > 106 

Dielectric strength (kV) 2.5 2.5 2.5 

Ambient temperature influence 
The thermal calibration of the Din-T6 series was carried out at 30°C. 
Temperatures above or below will alter the trip characteristics con- 
trolled through the bi-metal. 

See curve below 

% In 

140 

120 

100 

80 

60 

IEC 898, 30°C 

0 10 20 30 40 50 60 °C 

Catalogue number structure for Din-T MCB's (6, 10, 10H & 15) 

p 
DIN-T 

Constant 

NHP DIN format 

X X 

Short circuit 
capacity (A) 

Polarity 

1 1 pole 

4.5 4500 2 2 pole 

6 6000 3 3 pole 

10 10000 4 4 pole 

10H 10000 

15 15000 

T tv, 

Voltage drop and energy loss 
Internal 

Voltage Energy resistance 
In (A) drop (V) loss (W) (me) 

2 0.82 1.6 

4 0.57 2.3 

6 0.21 1.3 

10 0.13 1.3 

16 0.11 1.8 

20 0.14 2.8 

25 0.10 3.0 

32 0.09 3.0 

40 0.08 4.7 

50 0.090 4.5 
63 0.088 5.56 

X X 

In (A) 

05 0.5 

01 1 

02 2 

04 4 

06 6 

10 10 

16 16 

20 20 

Etc. 

410 

142.5 

35 

13 

6.9 

7.0 

4.0 

2.8 

2.0 

1.8 

1.4 

X 

Curve 
type 

B 3In - 5In 

C 5In - 10In 

D 10In - 20In 
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Miniature'circuit NI-1P 
vf%. a 31 ^ 5z-r- , - , $7.*?;£,, 

, 
, 

" - , 
t Din-T6 and Din-T1-0 series MCBs 

Magnetic release 
An electromagnet striker ensures instantaneous tripping in case of 
short circuit IEC 898 describes the following types 

tr,* 

Curve type Test current Tripping time 

C 51n tX) 1s 

10In t<0 1s 

Applications 

Usual loads such as: 

- lighting 

- socket outlets 
- small motors') 

D 10 In tX) 1s 

20 In t<0 1s 

Control and protection of cir- 

cuits having high transient 
inrush currents (large 

motors,2) transformers etc). 

Note: ') C curve MCBs are suitable for general motor starting applications, see 
motor starting tables section 10. 

2) D curve MCBs may be selected in more arduous starting applications or 

may allow a lower current rating MCB to ber selected. Refer NHP. 

Thermal release 
The release is initiated by a bimetal strip in case 
of overload. IEC 898 defines the range of 
release for specific overload values. Reference 
ambient temperature is 30°C. 

Test current 

1.13 In 

1.45 In 

2.55 In 

Tripping time 

11h (In 63A) 

12h (In > 63A) 

t<1 h (In 63A) 

t<2h (In > 63A) 

1s <t < 60s 

(In <32A) 
is <t < 120s 

(In > 32A) 

Tripping characteristics according to IEC 898 (time-current tables) 

Din-T6: from 2 to 6A 
Din-T10: from 0.5 to 6A 

Din-T6: from 2 to 6A 
Din-T10: from 0.5 to 6A 

SI 
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.2 , `rafs43.61t.ttifetr.1:::. 
. '1`.^ 

- , 
Dinfensions-Din-T6, 10, TOH-and-15 series - 

fl Din-T6 (2-40A) 

Din-T6 (50-63A) 
Din-T10 and Din-T15 (0.5-63A) 

72 

0 0 0 0 

= 

0 0 

Din-T1OH (80-125A) 
106 81 re- 54 

lo-. 
0 

0 0 0 

O 0 0 

;ELM 

O 0 0 
-Sea-SeELIMEL 

a C 

u..Ert 

00 

+54e014:37 
,,C7,1a(ZOJA. "7- 

6- 

Int 

1E63. 

0 0 

- _ All dimensions in mm 
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current 
-145-- 4. r, " ri 

Whhiatuke circuit bieakers arid fuse fault current limiters co-ordination chart 
For fault current levels up to 50kA at 415V 

Circuit breaker Maximum fuse - amp 
Type Rating amps Min. fuse amps ') BS 88 DIN 

Safe-T :6-10 '' 50 .. '160 2) .160 

16.75 . 

:200 2 200 ... 
32 80 200T2) 1 200 -: 

. 

40-50 100 20.0 3) , 200 

3409-i. 160. 
. . 

'200 2 200 

SRCE3 , 10 50 .160 ' 160 

16-20 63 . . . 200 200 
.. , 

40 .. Din 160 160: . 

326.3 , 100. 166 160 
. 

Din-T10 & : 0.5-6 - 20 ' 200 -200 
, 

Din-T15 10 ' 25 ,200 ' 200 

16 35 200. 200 

20-32 63 -200. 200 

40-63 100 . 200 200 

DRCBH 10 25 . ::200 ' 200 ; 

(10IN' 16 '35: 200 ' -.200 

20-32 63 : - 200 : "200 

Din-T1OH 80 . 160 200 200 : 

100 200 :. 200 :200 ' 

125 250 250 250 

Tembreak MCCB's 
JCS1I5Nj/CJ 16=.125- : 00 - 0 ' 4 250'.. 40 

Notes: ') Minimum fuse size is based on grading under overload of one MCB with one set of fuses. Where a single set of fuses 
protects more than one MCB, the minimum fuse size shall be increased to allow for load biasing effects. 

2) Maximum fuse size based on testing to AS 3439.1 clause 8.2.3. 

Tables based on the following maximum pre-arching 12t for both BS 88 and DIN fuses: 
160A - 0.62 x 105, 200A- 1.2 x 105, 250A - 2.1 x 105. 

Suitable fuses include NHP, GEC, Siemens and Bovara-Crady. 

Fuses with higher current ratings may be used providing I t values are equal to, or less than the levels above. 
Semi-conductor fuses have very low 12t values and may suit some applications. 

Attention is also drawn to AS 3000 clause 7.10.4.4 regarding the use of fault current limiters in installations containing fire 
and smoke control equipment, evacuation equipment and lifts. 
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TetriBreak MCCB' s and Safe-T/Din-T MCB"'s - SelectivitSi and Cascade 

. 

, tables at 415V 
Guide 

XX / YY 
Selectivity Cascade 

Downstream 
MCB 

Upstream MCCB 
XS400SE 

XS125CJ XS125NJ XH125NJ XS25ONJ XH25ONJ XS400CJ XS400NJ 
kA (rms) 18 30 50 35 50 35 50 

Din:J6:(2-25A): ,:.E":'., -", .18/18, ,,':- 25/25 .",'. - 25/25 ' , '25/25 ' 25/25 . - . -.'.-. 

Din-T6 (32-634)- ', '; 6 : 18/18 ' ;.' '' 20/25 1 ,i20/25 "' 1 25/25 - 25/25 " , -' 
Din T10 '(0.5-25A), - : :.: -19. : 18118 !:5/30 .1.= ,30/50 : ' ' '35/35 ''. ' - 35/507 ; 35135 - : 35150 

,Din-T10 (32-63A) 10 18/18 , 20/25 , : 20/25 :25/25 4, . 2 5 /2 5 :- 25/25 s 25/25 

[DliCI§171 i10;25A1.- : :==;,: :=':" ' .'''t lb, .::18118.: 26/0 .,=:±j:30/80 .: '35/35' ';'-`:" - ' 35/501 ,... '35/35"; :.35/50 

DRCBH (32A) ' 10 18/18 20/25 20/25 25/25 25/25 25/25 25/25 

I; pin =11011 (80 .:125A ) ':19 -, -..iflo 8 ,::: : :7:;4/25 4/25 .: 15/15' 15/15 . -1 WV: - i-100 Q 

Din-T15 (6-16A) - 25 18/25 25/30 .30/50 35/35 35/50 35/35 35/50 

Din T15 (20A) : -.H. 20-25 ') : 18/20 ,I. 25/30; :... :30/50 '-. .., 35/35 . ., 35/50 -35/5 : -'35/c) 
Din-T15 (32A) . ' 15-25 ') 18/18 ` 25/30 '-'"::: 30/50 35/35 - ' 35/50' : :,:' 35/35 - 35/50 

Din-T15 (40.;63A) ' 10-.12.5 ') 18/18 20/25 '20/25 : -- 25/25 .. ' . 25/25; : : 25/25 . 25/25 

Safe-T (16-63A) ' 6 3/10 3/10 - 3/10 , - - - - 

Sfiali (1 20A) :: ,,,' - . .' ' f3/10' ' i- 3/10 3/10: ' ';', ' 
. 

, . 

Note: ') Dependant on the number of poles. Refer to NHP. 
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XS400SE 
XH400SE 
XS400CJ 
XS400NJ 

XH630SE 
XS630SE 
XS630CJ 
XS630NJ 

V 
- ot 

XS800NJ 
XH800SE XS1250SE/ 
XS800SE 1000 

m ' ' . " t . . '''''' . 27 . ' ' : -' t . 
t _ 

Motor circuit aPPlicatiori'ialileIE;rDOL:Sfartirig 
General applications 
High fault range 

Motor Approx. Din-T XS125CJ 
rating FLC C & D XS125NJ XS25ONJ 
(kW) (amps) Curve Safe-T XH125NJ XE225NC XH25ONJ 

0.37 1.1 
, 

0.55 1.5 4 6 20 

pia 1:8 6 6 20 

1 2.6 20 

15: 3.4 10 10 , . 20..' 

2.2 4:8 - - 16 16 '20 

3.0. - '6.5. 20' : 

4 8.2 25 20 20 

[4:5 :. 

5.5 11 32 32 32 

7. 5 14 40 

19 50. 50 50 

11 21 50 50 50 

15 28 . 63 63 63 

18:6 3 4 100 ' '100' 
: . 

22 40 125) 100 100 

25 125 100 -lob 
55 125 160 

37 66 125 3) 1 25, :160 

45 80 125 3) " 125. 160 

55 100 175 -180 260 

75 130 225,: 250 : 250 

90 ' 155 :. - - :260 ., 250.: 

110 200 400 400 

132 - 225 ,4 
. . 

160 270 400 400 

185 '320 400 2) . :630 

oo 361 -400 2) ' 630 : 

220 '' ' 380 630 800'1 

250 430 . 630 800. 

280 48 63.0 2 80 

300 510 630 2) 800. 

375 I. 650 . 

' :800 .!j 

450 750 1000 

Notes: These motor circuit application tables are to be used as a selection guide for average 3 phase, 4 pole 415V motors for standard 
applications only. The table is based on holding 125% of full load current (FLC) continuously and 600% of FLC for at least 10 sec- 
onds. Lower circuit breaker ratings are possible in some applications. Refer NHP. 

') 80, 100 and 125 amp refers to Din-T1OH type. 
2) Type 'SE' TemBreak MCCB only. 

3) Use magnetic-only TemBreak MCCB. Refer NHP. 

Adjustable magnetic trips set to high. Thermal magnetic TemBreak adjustable 63% 100% of NRC (nominal rated current). 
Din-T MCB's are calibrated to IEC 898 Curve 'C' & 'D'. Selected sizes of 'D' Curve are available from stock. Refer NHP. 
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Mot-or-circuit application table for educed voltage starting 
General applications 
Breaker type and current rating, star delta, auto transformer resistor or reactance starting 

XS125CJ XS400SE XH630SE 
Motor Approx. Din-T XS125NJ XH400SE XS630SE XS800NJ 
rating FLC C & D XH125NJ XS25ONJ XS400CJ XS630CJ XH800SE 
(kW) (amps) Curve Safe-T TL1OONJ 3) XE225NC XH25ONJ XS400NJ XS63ONJ XS800SE 

XS1250SE 
1000 

0.55 1.5 4 6 20 

0.75 . 20 

1 2.6 20 
., 

1.5 3.4 10 6 20 

.2 4.8 10 10 20 

16 20 

8.2 .20 16 20 

4. 2 

5.5 11 25 20 20 

7.5 14 .25 20 

10 19 40 , 40 32 

11 21 50 40 32 . 

15 28 50 50 50 

18.5 . 34 63 63 50 , 

22 40 80.') 63 63 

25 4 100 ') 80 .100 

30 55 125 ') 100 100 160 

37 66 12'1) . 100 125 160 

80 125 125 160 250 

100 150 160 250 

130 , 175 250 250 

155 225 ' 259 ' 50 , 

110 200 250 250 400 

132 225 

160 270 400 400 

185 320 400 400 ' -::800 2) 

200 361 400 '2) 630 800 2) 

220 380 '630 800 

250 430 630. 800 

`.280 480 . .630' 800 

300 510 630 800 

:375 600 2) 1000 

Notes: These motor circuit application tables are to be used as a selection guide for average 3 phase, 4 pole 415V motors for standard 
applications only. The table is based on holding 125% FLC continuously and 350% FLC for at least 20 seconds. 
') 80, 100 and 125 amp refers to Din-T1OH type. 
2) Type 'SE' TemBreak MCCB only. 
') TL100NJ up to 100A only. 

If co-ordination to IEC 947-4-1 is required refer to Type 1 and 2 co-ordination tables, contact NHP. 

Din-T MCB's are calibrated to IEC 898 Curve 'C' & 'D'. Selected sizes of 'D' Curve are available from stock. Refer NHP. 
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MbB - 
3 pole 3 modules 

C - Curve D - Curve 
5-10In 10-20In 

0.5 U DIN-T10305C 

1 a DIN-T10301C 

2 * :DIN-T10302C 

4 ". `Pik-T10304C 
6 ,DIN-T10306C 

10 -DIN-T10310C " , 

16 :DIN-T10316C 

20 DIN-T10320C 

25 - 'DIN,T10321$C" 

32 DIN-T10332C 

40 ,.DIN-T10340C 

50 Dit4=1-10350C 

63 DIN-tlopc 

4 pole 4 modules 
6 DIN-T10406C 

10 - 1)111-T10410C 

16 " DIN=T10416C 

20 DIN-T10420C 

25 , I:07710425C 

32 DIN-T10432C 

40 .,DIN-T10440C 

50 DIN-T10450C 

63 DIN-T10463C 

DIN-T10305D 

DIN-T10301D 

,DIN-T10302D 

a DIN-T10304D 

DIN-T10306D 

,DIN-T10310D 

'''DIN-T10316D 

,DIN-T10320D 

' 'OIN-T10332D 

DIN-T10406D 

DIN-T10410D 

DIN,T10416D 

DIN-T10420D 

DIN-T10425D 

DIN-T16432D 

Notes: ') D curve Din-T10 MCB's not available in 40 to 63 amp. 

Available on indent only 

Accessories 
Add on RCD 

Auxiliary/alarm 
Shunt trip 

Padlock bracket 
Link bars & terminals 
Enclosures 
Busbar chassis 
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Diii=T10 series 10kA MCB (dont. 
Technical data 
Number of protected poles 1 2 3 4 

Width 0 5 to 63A (mm) 18 36 54 72 

Depth 

Rated voltage 

(mm) 68 68 68 68 

(VAC) 240/415 240/415 415 415 

Number of switching operations: 

DC @ In 4000 4000 4000 4000 

at 220V, cos c = 0.9 10000 10000 10000 10000 

at 415V, cos y = 0.9 10000 10000 10000 10000 

Insulation resistance (Me) > 106 > 106 > 106 >106 

Dielectric rigidity (kV) 4 4 4 4 

Terminal capacity Line (OFF side) (mm2) 35 35 35 35 

Load (ON side) (mm2) 25 25 25 25 

Voltage drop and energy loss 

In (A) 

0.5 

1 

2 

Voltage 
drop (V) 

3.100 

Energy 
loss (W) 

1.55 

1.700 1.7 

0.900 1.8 

' 4 0.500 2 

6 0.318 1.91 

10 0.140 1.4 

16 0.128 2.05 

20 0.110 2.2 

25 0.092 2.31 

32 0.103 3.28 

40 0.088 3.5 

50 0.090 4.5 

63 0.088 5.56 

Internal 
resistance 
(mc3) 

6200 

1700 

450 

125 

53 

14 

8 

5.5 

3.7 

3.2 

2.2 

1.8 

1.4 

Use at DC 
I, At DC the magnetic tripping current is approximately 40% higher than 

at AC, 50/60Hz. 

Shock resistance 
(In X, Y, Z directions). 20g with shock duration 10ms (minimum 18 
shocks). 

Vibration resistance 
(In X, Y, Z directions). 

3g in frequency range 10 to 55Hz (operating time at least 30 min), 
according to IEC 689-2 6/90. 

Storage temperature 
From -55°C to +55°C. According to VDE 0664 part 1 & 2. 

Operating temperature 
From -25°C to +55°C. According to IEC 88 part 2-1 (duration 96 
hours). 

Use at 400Hz 
At 400Hz the magnetic tripping current is approximately 50% higher 
than at AC 50/60Hz. 

Influence of ambient temperature 
The thermal calibration of Din-T10 MCB's was 
carried out at an ambient temperature of 30°C 
(IEC 898) Ambient temperatures different from 
30°C, influence the bi-metal and this results in 
earlier or later thermal tripping (see curves 
below) 

% In 

140 

120 

100 

80 

so 

IEC 898 (30°C) 

0.5 6A 

% In 

140 

120 

100 

80 

60 

% In 

140 

120 

100 

so 

0 10 20 30 40 50 

10A 

60 °C 

0 10 20 30 40 50 60 

16-40A 

°C 

... 

so 

% In 

140 

120 

100 

80 

60 

0 10 20 30 40 50 60 °C 

50, 63A 

0 10 20 30 40 50 60 °C 

1P 
nP 
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breakers 

DM:re-aria' Dir121**0 series MCE3'§- 
_ 

,,,,,f4tr.4:-0 

Magnetic release 
An electromagnet striker ensures instantaneous tripping in case of 
short circuit. IEC 898 describes the following types 

Curve type Test current Tripping time 

C 51n t?0.1s 
10In t<0.1s 

Applications 
Usual loads such as: 

- lighting 

- socket outlets 
- small motors') 

D 10 In t0.1s 
20 In t<0.1s 

Control and protection of cir- 

cuits having high transient 

inrush currents (large 

motors,2) transformers etc). 

Note: ') C curve MCBs are suitable for general motor starting applications, 
see motor starting tables section 10. 

2) D curve MCBs may be selected in more arduous starting applica- 
tions or may allow a lower current rating MCB to ber selected. Refer 
NHP. 

Thermal release 
The release is initiated by a bimetal strip in case 
of overload. IEC 898 defines the range of 
release for specific overload values. Reference 
ambient temperature is 30°C. 

Test current 

1.13 In 

1.45 In 

2.55 In 

Tripping time 

tzlh (In 63A) 
tZ2h (In > 63A) 
t<lh (In < 63A) 

t<2h (In > 63A) 

1s < t < 60s 

(In < 32A) 

1s < t < 120s 

(In > 32A) 

Tripping characteristics according to lEC 898 (time-current tables) 

Din-T6: from 2 to 6A 
Din-T10: from 0.5 to 6A 

Din-T6: from 2 to 6A 
Din-T10: from 0.5 to 6A 

P .1, + 4 P PP PP 7 PP 

P 
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44'424,;,1-kr).4..izo 
7,,,eracktrgrAtv,,O.VPIN.", 

Ditifensions Saf6-T with shunt trip Din-Te, 10,-10-H and 15 series 

Miniature breakers 
- 4;4Y...4e 

Safe-T shunt (6-63A) 

Din-T6 (2-40A) 

't 

Din-T6 (50-63A) 
Din-T10 and Din-T15 (0.5-63A) 

72 

0 0 0 

0 

Din-T1OH (80-125A) 
108 

tt -- 

54 

0 0 

0 0 0 

-36+7 

Safe-T shunt (80-100A) 

18 

0 

81 54 

I 

All dimensions in mm 

e 

k--firdimigh_ 
-I'm 

1.1.....7.11 

IE1 LI III 
r_g. rg, . ... 
...., ttel %o.p 
pal y_A,.,i 

0 
0 

Safe-T with shunt 
Din-T6 MCB 

Din-T10 MCB 
Din-T1OH MCB 

Din-T15 MCB 
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and firs'e fdUlt current limiteri co-ordination chart 
up to 501(A at 415V 

Maximum fuse - amp 
Rating amps Min. fuse amps ') BS 88 DIN 

_ 

klitilatUreCirciiit lireakers 
For fault current levels 

Circuit breaker 
Type 

Safe -T. ' - ,50 160'2) X160 

-,-. 16-25 63 ' .200 2) 200 

,:,'200'2)7 , i200 

40-50 .100 200 2) - 200 

-ipo 1160 200:2) 200 

SRCB 10 50 160 160 

'- 16-20 63 . 200 - -.200 : 

Din -T6 ' 2-25 ' 20-63 , -160 : 160 

32=63 - 100 160 160 

Din-T10 & 0.5-6 20 200 200 

Din-T15 , :10 , 25 . 200 200 

16 35 200 200 - 

20-32 63 ' 200 200 

c 40-63 100 200 200 

DRCB11. 200 " 200 

(10kA) 16 35 200 200 

0-32 63 "200 , 200 

Din-T1OH 80 160 200 200 

100 200 200 ' 200 

125 250 250 250 

Tembreak MCCB's 

XS1250..1/CJ 16 -125 ..250 AOP :::400 ' 

Notes: ') Minimum fuse size is based on grading under overload of one MCB with one set of fuses. Where a single set of fuses 
protects more than one MCB, the minimum fuse size shall be increased to allow for load biasing effects. 

2) Maximum fuse size based on testing to AS 3439.1 clause 8.2.3. 

Tables based on the following maximum pre-arching 12t for both BS 88 and DIN fuses: 
160A- 0.62 x 105, 200A- 1.2 x 105, 250A- 2.1 x 105. 

Suitable fuses include NHP, GEC, Siemens and Bovara-Crady. 

Fuses with higher current ratings may be used providing 12t values are equal to, or less than the levels above. 
Semi-conductor fuses have very low 12t values and may suit some applications. 

Attention is also drawn to AS 3000 clause 7.10.4.4 regarding the use of fault current limiters in installations containing fire 
and smoke control equipment, evacuation equipment and lifts. 
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, 

if 

TeiriBte-MCCB'i and Safe -T /Din =T MCB's =Seleotiiiity-and Caicade 
..,p 

tables at 415V 
Guide 

XX YY 
Selectivity Cascade 

Downstream 
MCB 

Upstream MCCB 
XS400SE 

XS125CJ XS125NJ XH125NJ XS25ONJ XH25ONJ XS400CJ XS400NJ 
kA (rms) 18 30 50 35 50 35 50 

7',Din=1"6 (2.725A); i.18118 .,.. 25/25 ' 25/25 7" :25/25 ..25/25" 

biii="16 (32763A)'::'-. : '18/15 ' '.. 20/25' :: ' :20/25. - 25/25 : '' ',i5/25 : 

-Iiiiii--t10`(0.5725A)1 '' '' .18i;18' ' ';25/30;r;, '.130/50.:' :'.35/35 '''35/50. ; 35/35 .35/50: ' 

Din-T10 (32 -63A) , 10 18/18 . 20/25 20/25 ' 25/25 25/25 :25/25 25/25 

0 (1451q)::. ity- -1'0/.10 -,2/?6.., 'T:30/59'.:'' .....0§ i.$/::Pr,':' 351,.3$:.-...' .'''.6/$1:?.:',, 

-rorkCBH (32A) :: .10 - 18/18 '20/25 : ; : 20/25: si .:25/25 ' .',2-5/25 ;: 125/25 25/25 

;Din ,-T.10H (80-7125A) 10 ' 4/18 :4/25' . :4/25-. -- .. -' :1 -5/15 - 15/15- 146/10;:. lona' ' 

,Din-T15 (6-16A) ' 25 18/25 25/30 30/50 ' ' 35/35 35/50' 35/35 ' 35/50 :. 

',Pi07115' 'PO ,20 -25')' -14,$/20, :25/0: - :;30l50 -:: :,3/35:j ..:-:.:36: ' :.:3/..3$._, ,::5/$0i;. 

Din-T15 (32A) '. ';'15-25 1) - 1 1.8/18 . : 25/30 -' 30/50.: ....35/35 :' :' 35/50r. -'' "X35/35' : . 35/50' 

.'.Din -T15 (40-63A) 110L12.51): :18/15'' '20/25 :: - '20/25 . 25/25 :- ' :25/25. -25/25 2:5/25 ' 

Safe-T (16-63A) 6 3/10 3/10. 3/10 - - - 

SRC.p (16-21*).!, .,r8/1.(:):::: .. 3/1'0 ,' 3/10 ir 
Note: ') Dependant on the number of poles. Refer to NHP. 
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(+) MAW 101 .00. ., 
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11/1-olortii6Liit applEcation-table feir-DOLStartirig 
f , 

' General applications 
High fault range 

XS400SE XH630SE 
Motor Approx. Din-T XS125CJ XH400SE XS630SE XS800NJ 
rating FLC C & D XS125NJ XS25ONJ XS400CJ XS630CJ XH800SE XS1250SE/ 
(kW) (amps) Curve Safe-T XH125NJ XE225NC XH25ONJ XS400NJ XS63ONJ XS800SE 1000 

s. 

1 

1 1 : ' 4 6 
., 

1, 

0 55 , 1 5 4 6 20 

0:75; '":1 8 20 

. 2 6= t 10 20 

1 5 , .10, '10 20; 

2 2 - 4 8 16 16 20 , 
- 

30 =65, .20 16 120 - 

4 ' 8 2 25 20 '20' _ 

- 
32 ::25 

5 5 11 - 32 32 32 . 

f. 

'''' 7 5_ 14 40 40 
, 

10 19 50 50 50 

11 50, 

15 28 63 63 63 

18 5 ';','.34 100 1y. .scs ibo 
22 40 125 1) 100 100 

25 46, : 12e 1y- 100 ' 100 

' 30 55 125 160 

37 .06, .125') 1 :25 100 : 

45 80 125') _125 '1, 60 

55f, 1,00 - 75-' '' ifso 250 I 
75 , 130 225 ' "250 250 

90..-- .15e ' ''250 26 , 

110 - 200 400 '400 

132 225: : 400 - ',- ', 400", , , '° 
, 

160 270 
., 

400 400 

185 :320 400 2) 5,630 ', 

200 `" -361 400 2) 630 

220 -. .-3310 -., 630 ,T'800.21 

250 430 630 800 

280 - ''480, :,,630'2) - , gob ::-, 

300 * 510 630 2) 800 -- 

375'. ,6e0,' 80 2)* 

450 750 1000 

Notes: These motor circuit application tables are to be used as a selection guide for average 3 phase, 4 pole 415V motors for standard 
applications only. The table is based on holding 125% of full load current (FLC) continuously and 600% of FLC for at least 10 sec- 
onds. Lower circuit breaker ratings are possible in some applications. Refer NHP. 

') 80, 100 and 125 amp refers to Din-T1OH type. 
2) Type 'SE' TemBreak MCCB only. 
3) Use magnetic-only TemBreak MCCB. Refer NHP. 

Adjustable magnetic trips set to high. Thermal magnetic TemBreak adjustable 63% - 100% of NRC (nominal rated current). 
Din-T MCB's are calibrated to IEC 898 Curve 'C' & 'D'. Selected sizes of 'D' Curve are available from stock. Refer NHP. 
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Motor -Circuit application' table for rediiced -voltage Stirling 
General applications 
Breaker type and current rating, star delta, auto transformer resistor or reactance starting 

XS125CJ XS400SE XH630SE 
° Motor Approx. Din-T XS125NJ XH400SE XS630SE XS800NJ 

rating FLC C & D XH125NJ XS25ONJ XS400CJ XS630CJ XH800SE XS1250SE 
(kW) (amps) Curve Safe-T TL1O0NJ3) XE225NC XH25ONJ XS400NJ XS63ONJ XS800SE 1000 

'. 0.37 ' 

0.55 1.5 4 6 20 

..,0.75 . 1.8 

1.1 2.6 6 6 20 

1.5 3.4 ,'..., : .10 

. 4.8 10' : 10 0: " s 

6.5 16 16 :-20 

8.2 20 16 20 

4.5 9 20 16 2 

5.5 . 11 25 20 20 

75::.:. 14 5. , 20 

10 19 40 . 40 32 

11,. 21 50 40 32- 
.: . 

28 50 50 50 

18.5.. 34 : 63 63 50 
e 22 40 80')' 63 63 

25 . ;100'). - 100 

30 55 125 ') 100 100 160 

66 .125 1) 100 - : 125,,.. . 160 

45 80 125 ' 125' 160 250 ' 

' 55 100 150 "160 ' 1250 

130 175 ' 250 250 
. 

155 22 2.50 `250 
L 

110 200 250 250 400 

132 225 400 : 
400 

160 270 - 400 400 

v . 185. .3202 400 : , 400 : ..*(:),?) .. - . 

i ' 200 ' 361 400 2) 630 860 2) 

.220 : 380 . 630 . v- .800 

250 430 630 800 

;-.280 4136,; - 630 .800 

300 510 630 800 
: . 

, 375 , '-.650 800 2) 1 boo. . . , 

Notes: These motor circuit application tables are to be used as a selection guide for average 3 phase, 4 pole 415V motors for standard 
applications only. The table is based on holding 125% FLC continuously and 350% FLC for at least 20 seconds. 
') 80, 100 and 125 amp refers to Din-T10H type. 
2) Type 'SE' TemBreak MCCB only. 
3) TL100NJ up to 100A only. 

If co-ordination to IEC 947-4-1 is required refer to Type 1 and 2 co-ordination tables, contact NI-4P. 

Din-T MCB's are calibrated to IEC 898 Curve 'C' & 'D'. Selected sizes of 'D' Curve are available from stock. Refer NHP. 
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Motor diFaiiit a-pplication-tabler-DOLFIRE POMP'stai-ting duty 
Breaker type and current rating (A) 

XS125CJ XS400SE XH630SE 
Motor Approx Din-T XS125NJ XH400SE XS630SE XS800NJ 
rating FLC C & D XH125NJ TL100F XS25ONJ XS400CJ XS630CJ XH800SE XS1250SE 
(kW) (amps) Curve Safe-T XM3OPB TL1OONJ 3) TL100C XE225NC XH25ONJ XS400NJ XS63ONJ XS800SE 1000 

037 -, 3 6- 

0 55 ' . 1 5 6 ' 3 6 

0.75''; 1'8 16 6 -.5'-"'- . 20 

1 1 , 2 6 ' '10 74 20- :15 
. 

, 3 4, . 1 1-0 - ' 10 
- < , 

2 2 ' 4 8 ' ^: ' 20 16 12 - 20 '15- 
.. . _ 

325 20 
. 

82 :32: 25 30 _ . 

4 5 ; .32, 32 ; 

5 5 11 - 40 40 32 -, 1- 30 

7 5 ' 14; '50 -, :50 '''5b , 40,, 
1 

10 19 63 50 50 -,50 

11 c 63 63 ,,63 ' 160 

15 28 ' '100 ') 80 100 ' '75 

1815-, 34 '1:25 ') ' 100 , 100 .. 75 

22 '40 125 - 75 

25 , ' 125. 100 

30 555 - - -100 ' '125 - 160 

37 66 150 - .160 

45 80 - 175 250 250 

55' ' 100 7225:: : 250',' f ,259- 

130 400; 
. 5. 

90 , 155 ,: : '490 

110 200 ' : 400' . 630 - 

[132' '225 '' 1 

-', `400r '' 4:.630 

160 270 ; 400- 630, 

185 320 '.-:'401:1',2) . 630 

200 1 . 361 , 630 ' - 800- 

22a' ..',Ssa:'' - 5,30,; !;80,0i- 

250; 430 630 : '800 

280. ', 4801- ;.800 ,, 

300 510 - "800 ' 

375 -650' ',860 2) ' '1000'- 

450 750 ' 1000 

Notes: These motor circuit application tables are to be used as a selection guide for average 3 phase, 4 pole 415V motors for standard 

applications only. The table is based on holding 125% FLC continuously and 600% FLC for at least 20 seconds. 

1) 80, 100 and 125 amp refers to Din-T1OH type. 

2) Type 'SE' TemBreak MCCB only. 

3) TL1OONJ up to 100A only. 
Din-T MCB's are calibrated to IEC 898 Curve 'C' & 'D'. Selected sizes of 'D' Curve are available from stock refer NHP. 

SP305 Jesmond Road SPS Electrical Switchboard HALLCO OM Manual

Q-Pulse Id TMS1093 Active 10/12/2014 Page 273 of 334



open type 
des 

13' ^..333i3 

Refer catalogue CA 6, 2212, SACS 
-- 

Ratings to IEC 947 and AS 3497 400/415 V 
O For CA 7 contactors with coil terminals on line side, add 

...V AC to Catalogue No. Eg - CA 7-9-10-240 V AC 3) 

0 For CA 7 contactors with coil terminals on load side, add 
...V AC-U to Catalogue No. Eg - CA 7-9-10-240 V AC-U 

Contactor CA 7-9 

Contactor CA 7-72 

Contactor CA 6-105-El 

Contactor CA 6-170-El 

Contactor CA 6-250-El 

Contactor CA 6-420-El 

,37 
AC 3 rating at 60°C 

nt 

AC 3 AC 3 AC 1 6) AC 1 6) Auxiliary contacts 
400/415 V 400/415 V Amps Amps standard 
kW ') Amps 1) 40 -C 60'C N/O N/C Max. Cat. No. 2) 

4 9 32 32 1 

0 

0 

1 

9 

9 

CA.7-9-10.:.VAC 

CA7-9-01.2.1/ AC'°. ' , 

5.5 12 32 32 1 

0 

0 

1 

9 

9 

PA 7-12-1C.V AC, :1 

-CA 7-412-01.:A/ AC " 
7.5 16 32 32 1 

0 

0 

1 

9 

9 

CA 7-16-10.:.V AC . 

'CA 7=18=01::.V AC ''' 
11 23 32 32 1 

0 

0 

1 

9 

9 

CA 7-23-10...V AC 

tk7-23-01::.V AC 

15 30 50 45 0 0 8 CA 7-30-00...V AC , 

18.5 37 50 45 0 0 8 CA.7-37-00:..V AC ': 

22 43 85 63 0 0 8 CA 7-43-00...V AC 

30 60 100 100 0 0 8 CA 7-60-00..:VAC '' 

37 72 100 100 0 0 8 CA7:72-00...V AC 

45 85 100 100 0 0 8 CA 7-85-00'...V AC 

55 (45) 95 (33) 160 135 1 1 8 CA'6-85-11...V AC 

75 (55) 130 (40) 160 135 1 1 8 CA6;105:II...V AC°. 

90 (75) 155 (55) 250 210 1 1 8 CA 6-140-11...V AC 

75 (55) 130 (40) 160 135 1 1 8 CA67105-EI-11...V AC4) 

90 (75) 155 (55) 250 210 1 1 8 CA 6-140-EI-11...V AC`) 

100 (90) 170 (65) 250 210 1 1 8 Ck6-170-EI-11.-.VAC4) 

132 (111) 225 (80) 350 300 1 1 8 CA 6-210-EI-11...V AC`) 

150 (133) 258 (95) 350 300 1 1 8 CA 6-250-E1=11.LVAC4) 

185 (163) 320 (115) 450 380 1 1 8 CA 6-300-EI-11...V AC`) 

250 (225) 425 (160) 500 425 1 1 8 CA:6=420-E1-11...VAC4) 

220 (220) 370 (155) 500 420 2 2 8 CA 5-370...V AC5) 

265 (280) 450 (200) 600 510 2 2 8 :CA 5-450...V. AC5),: 

325 (355) 550 (250) 780 645 2 2 8 CA 5-550...V AC!) 

430 (500) 700 (340) 1000 850 2 2 8 .CA.5-700.-..V. AC5).°: 

520 (550) 860 (380) 1100 930 2 2 8 CA 5-860...V AC5). 

600 1000 1200 1020 1 1 8 CA:"5-1000.:.V AC5), ..,. 

700 1150 1350 1150 1 1 8 CA 5- 1200...V AC5) 

Notes: 
2) 

3) 

1000 volt ratings ( ). 

Add control voltage to Cat. No. when ordering: 24, 32, 110, 240, 415, 440V 50 Hz. 
Standard voltages for CA 6-105-El...250-El are 24, 48, 110, 240 and 415 V AC. 
Standard voltages for CA 6-300-El...420-El 48, 110, 240 and 415 V AC. 
Standard voltages for CA 5-370...1200, 110, 240 and 415 V AC. 
All CA 7 coils can be reversed for line or load side coil terminals as required. Both versions are 
held in NHP stock for convenience. 
Electronically controlled mechanism (ECM) with interface suffix (El). 
55 *C enclosed. 
Contact NHP for recommended cable size. 

240/415 V rated coils are suitable for use on 230/400 V in accordance with AS 60038 : 2000. 
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contacts:Ws-CA 

vp 

Refer catalogue SACS - 
The highest switching capacity 
in the smallest space 

Compact without compromise 

Compact without compromise is the best way to describe 
the CA 7 range of contactors and motor protection relays 
from Sprecher + Schuh. In spite of the new compact 
dimensions, the CA 7 range features high breaking capacity 
and extraordinary flexibility. Up to 18.5 kW the contactors 
are only 45 mm wide and even the largest 45 kW frame is 
only 72 mm wide. The CA 7 contactors are the main 
component in the new Advanced Control System (ACS). 

With CA 7 you have flexibility with 
auxiliary contacts 
Common auxiliaries from 9 to 85 amps 

Three fitting positions 
O Front mounting 

O Side mounting left 

O Side mounting right 

Alternatively you can choose to combine left, right and front 
mounting auxiliary contacts to fulfil your requirements. 

Instead of the top mounted auxiliary contacts, on or off delay 
timing modules or mechanical latches can be fitted. 

54 mm 

Motor switching rating AC 3 @ 400/415 V 

CA 7-9 4 kW 9A 
CA 7-12 5.5 kW 

45 mm 
12 A 

CA 7-16 7.5 kW ==31 16 A 

CA 7-23 11 kW =tit= 23 A 

CA 7-30 15 kW 30 A 
45 mm 

CA 7-37 18.5 kW 37 A 

CA 7-43 22 kW 54 mm 43 A 

CA 7-60 30 kW =El 60 A 

CA 7-72 37 kW 72 mm = 72 A 

CA 7-85 45 kW =I 85 A 

With CA 7 you have more clip on 
accessories 
Common accessories from 9 to 85 amps 

O On and off delay pneumatic timers 

O Coil mounted electronic timers on delay, off delay, 
star delta 

O Coil mounted 24 V DC interface 

O Coil mounted RC and varistor suppressor modules 

O Mechanical latch 

O Mechanical interlock 

O Mechanical interlock with integrated N/C interlock 
contacts 

O Moulded wire link sets for DOL, reversing and star delta 
starters 

O Large choice of front and side mounting auxiliary 
contacts 
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contactors 
45kW 

Refer catalogue SACS 

L 

Innovation and ease of use provide solutions for your 
control systems 

Coil terminals are always in the correct 
position 
The coil terminations on the CA 7 contactors can be 
supplied optionally at the top or the bottom of the 
contactor. It is also a simple task to change this on site 
should the requirements change. 

When CA 7 contactors are used in combination with 
KTA 7 circuit motor circuit breakers the bottom coil 
terminations are used. For use with standard CT 7 

thermal or CEP 7 electronic overloads the top coil 
termination should be selected. 

Mechanical interlocks save space 
Only 9mm wide, the CM 7 mechanical interlock snaps into 
place between any of the CA 7 contactors. It is allowed also 
to interlock different sizes of the CA 7 range with the same 
interlock. 

The basic mechanical interlock is supplemented by a 

variation with built in N/C auxiliary contacts for electrical 
interlocking. This version is also only 9mm wide and further 
minimises space requirements. 

With Sprecher + Schuh 
you can choose the best 
protection for your motors. 

r4,,t.!re. 

CA 7 contactors provide improved wiring 
terminals 
The main terminals of all CA 7 contactors are designed to 
accept at least two cables. At the same time they comply 
with safety standards regarding touch protection. 

The larger contactors CA 7-30 and upwards employ a 

special cage terminal which allows the connection of two 
cables in separate chambers. 

The ease of wiring with CA 7 contactors saves both time 
and money. 

High tech electronic 
protection type CEP 7 in trip 
class 10 or 20. 

Standard thermal 
overloads type CT 7 
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sprecher+ , - I', , 
schuh - . "Short circuit co-ordination :- 

breakers 
,..---- 

, AagisT ' # S Type .. 
--Jr, --- %,,,,, 1,4-414,3;, . -.,-ok,k,., , ,, k.`., 

4x su 

- - - 
e4 

e- 
In -, 

Refer GataloguC-00- . 

t; 

Automatic Type '2' co-ordination ') with 
no-oversizing of contactors 

, 
tt DOL starting - 

50/65 kA @ 400/415 V 

Motor Approx. Sprecher + Setting Sprecher + Schuh 
size amps @ Schuh range Magnetic contactor AC-3 
kW 400/415 V circuit breaker amps amps amps 
0.18 0.60 KT 7-25S 0.40 - 0.63 8.2 CA 7-9 9 

0.25 0.80 KT 7-25S 0.63 - 1.00 13 CA 7-9 9 

0.37 1.10 KT 7-25S 1.00 - 1.60 21 CA 7-9 9 

0.55 1.50 KT 7-25S 1.00 - 1.60 21 CA 7-9 9 

0.75 1.80 KT 7-25S 1.60 - 2.50 33 CA 7-9 9 

1.10 2.60 KT 7-25S 2.50 - 4.00 52 CA 7-9 9 

1.15 3.40 KT 7-25S 2.50 - 4.00 52 CA 7-9 9 
.,. 

li 2.20 4.80 KT 7-25S 4.00 - 6.30 80 CA 7-9 9 

3.00 6.50 KT 7-25S 6.30 - 10.0 130 CA 7-9 9 

1 = 

4.00 8.20 KT 7-25S 6.30 - 10.0 130 CA 7-9 9 

5.50 11.00 KT 7-25S 10.0 - 16.0 208 CA 7-12 12 

- 7.50 14.00 KT 7-25S 10.0 - 16.0 208 CA 7-16 16 

9.00 17.00 KT 7-25H 14.5 - 20.0 260 CA 7-23 23 

11.00 21.00 KT 7-25H 18.0 - 25.0 325 CA 7-23 23 

' 15.00 28.00 KT 7-45H 23.0 - 32.0 416 CA 7-30 30 

18.50 34.00 KT 7-45H 32.0 - 45.0 585 CA 7-37 37 

22.00 40.00 KT 7-45H 32.0 - 45.0 585 CA 7-43 43 

. 30.00 55.00 KT 3-100 40.0 - 63.0 882 CA 7-60 60 

rc 

37.00 66.00 KT 3-100 63.0 - 90.0 1260 CA 7-72 72 

45.00 80.00 KT 3-100 63.0 - 90.0 1260 CA 7-85 85 
,t 

Definition Type '2' co-ordination according to IEC 947-4-1: 

The contactor or the starter must not endanger persons or systems in the event of a short circuit 

The contactor or the starter must be suitable for further use 

No damage to the overload relay or other parts may occur with the exception of welding of the contactor or starter 
. 

j..........z. rnntnrfc nrns/irl.ri film' thcacct rmin km canciltt ccinnrnfctri wifhni if cinnifirnnt rInfnrn-infinn /ci ',F. no with n crreawAritictrl 

In the event of a short circuit, fast opening current limiting circuit breakers KT 7 make it possible to build economical, fully 

short circuit co-ordinated starter combinations in accordance with IEC 947-4-1, Type '2' co-ordination 

Type '2' co-ordination without oversizing of contactors means: Type '1' = Type '2' 

Note: ') What is meant by Automatic Type '2' co-ordination? 
The high speed operation of the new KT 7 motor protection circuit breakers means that 
contactors need not be oversized to achieve type '2' co-ordination. Simply select the 
normal AC 3 rated contactor and the corresponding KT 7 circuit breaker and type '2' 
co-ordination is assured. 

240/415 V rating suitable for use on 230/400 V in accordance with AS 60038 : 2000 
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sprecher+ . Sr 't , 
- schuh Short 

TERASAKI Type 
az+%,/ 

circuit Co-orditiation 
, C 

circuit breakers fuSes EWsw.... 8: 

MCCB 

-; . ' - _, 0. , V "IX: -.., -. V ,.. 
- - - 

- . - , . ,-, - '....: 

I 
Refer Catalogue C-CO 

or fuse DOL starting TemBreak Moulded Case 
50/65 kA @ 400/415 V to AS 3947.4.1 

Circuit Breaker or fuse 

Terasaki 
Motor Approx. circuit or NHP HRC Sprecher + Schuh Sprecher + Schuh Setting range 
size kW amps breaker fuse to BS88 contactor type thermal 0/L relay type amps 

i 

f 

, 

0.37 1.1 XM3OPB/1.4 NTIA-6 CA 7-9 CT 7-24 1 - 1.6 

0.55 1.5 XM30PB/2 NTIA-6 CA 7-9 CT 7-24 1 - 1.6 

0.75 1.8 XM30PB/2.6 NTIA-10 CA 7-9 CT 7-24 1.6 - 2.4 

1.1 2.6 XM3OPB/4.0 NTIA-10 CA 7-9 CT 7-24 2.4 - 4 

1 1.5 3.4 XM3OPB/5 NTIA-10 CA 7-9 CT 7-24 2.4 - 4 

d 2.2 4.8 XM3OPB/8 NTIA-16 CA 7-9 CT 7-24 4 - 6 

3.0 6.5 XM3OPB/10 NTIA-16 CA 7-9 CT 7-24 6 - 10 

4.0 8.2 XM30PB/12 NTIA-25 CA 7-9 CT 7-24 6 - 10 

. 

r. 

', 

t; 

5.5 11 XH125NJ/20 NTIA-32 CA 7-12 CT 7-24 10 - 16 

7.5 14 XH125NJ/20 NTIS-40 CA 7-16 CT 7-24 10 - 16 

11 21 XH125NJ/32 NTIS-50 CA 7-23 CT 7-24 16 - 24 

15 28 XH125NJ/50 NTIS-63 CA 7-30 CT 7-45 18 - 30 

18.5 34 XH125NJ/50 NTCP-80 CA 7-37 CT 7-45 30 - 45 

22 40 XH125NJ/63 NTCP-80 CA 7-43 CT 7-45 30 - 45 

30 55 XH125NJ/100 NTCP-100 CA 7-60 CT 7-75 45 - 60 

37 66 XH125NJ/100 NTF-160 CA 7-72 CT 7-75 60 - 75 

45 80 XH125NJ/125 ') NTF-160 CA 6-85 CT 7-100 70 - 90 

55 100 XH125NJ/125 ') NTF-200 CA 6-105-El CT 6-110 85 - 110 

75 130 XH25ONJ/250 NTKF-250 CA 6-140-El CT 6-150 105 - 150 

90 155 XH25ONJ/250 1) NTKF-250 CA 6-170-El CT 6-200 140 - 200 

110 200 XH25ONJ/250 ') NTKF-315 CA 6-210-El CEF 1-41/42 160 - 400 

132 225 XH400NE/400 NTMF-355 CA 6-210-El CEF 1-41/42 160 - 400 
,, 

150 250 XH400NE/400 NTMF-355 CA 6-250-El CEF 1-41/42 160 - 400 

160 270 XH400NE/400 NTMF-400 CA 6-300-El CEF 1-41/42 160 - 400 

185 310 XH400NE/400 NTTF-450 CA 6-300-El CEF 1-41/42 160 - 400 

200 361 XH400NE/400 NTTM-500 CA 6-420-EI/CA 5-450 CEF 1-41/42 160 - 400 

250 425 XH630NE/630 NTTM-630 CA 6-420-EI/CA 5-450 CEF 1-52 160 - 630 

315 530 XH630NE/630 NTLM-710 CA 5-550 CEF 1-52 160 - 630 

Notes: Fuses 65 kA. XH125NJ circuit breaker combinations limited to 50 kA, others 65 kA. 
Overloads may be changed to different types eg. thermal style to electronic. 
Some combinations also gives Type '2' performance. 
') Use 'magnetic only breaker - Refer NHP. 

240/415 V rating suitable for use on 230/400 V in accordance with AS 60038 : 2000 
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sprecher+ - , 

schuh circuit co-ordination 
A i 4N---.L.;..-7 --- Type NHP 

- ,.t..i.,.',..i.,$ 0 . , , . ,;,...qi. 
0---0. --0,-,0,,...,.,,,,..,-. ....._ . , - -, . , ..,.., ...y..., 

... ...,_ . 

Refer Catalogue C-CO 

Fuse protection DOL starting ') Fuse 
I 

; 
s . 

50/65 kA @ 400/415 V to AS 3947.4.1 

Motor Approx. amps NHP HRC Sprecher + Schuh Sprecher + Schuh Setting range 
size kW @ 400/415 V fuse to BS88 contactor overload relay') ') amps 

, 

, 

0.37 1.1 NTIA-4 CA 7-9 CEP 7 1.0 - 2.9 

0.75 1.8 NTIA-6 CA 7-9 CEP 7 1.0 - 2.9 

1.5 3.4 NTIA-10 CA 7-9 CEP 7 1.6 - 5 

2.2 4.8 NTIA-16 CA 7-9 CEP 7 3.7 - 12 

4.0 8.2 NTIA-20 CA 7-9 CEP 7 3.7 - 12 

5.5 11 NTIA-25 CA 7-12 CEP 7 3.7 - 12 

7.5 14 NTIA-32 CA 7-16 CEP 7 12 - 32 

11 21 NTIS-50 CA 7-30 CEP 7 12 - 32 

15 28 NTIS-63 CA 7-30 CEP 7 12 - 37 

18.5 34 NTCP-80 CA 7-37 CEP 7 12 - 37 

22 40 NTCP-80 CA 7-43 CEP 7 14- 45 

30 55 NTCP-100 CA 7-60 CEP 7 26 - 85 

37 66 NTF-125 CA 7-72 CEP 7 26 - 85 

_ 45 80 NTF-160 CA 7-85 CEP 7 26 - 85 

55 100 NTF-200 CA 6-105-El CT 6-110 85 - 110 

75 130 NTKF-250 CA 6-140-El CT 6-150 105 - 150 

90 155 NTKF-250 CA 6-170-El CT 6-200 140 - 200 

110 200 NTKF-315 CA 6-210-El CEF 1-41/42 4) 160 - 400 

132 225 NTMF-355 CA 6-210-El CEF 1-41/42 4) 160 - 400 

( 

150 250 NTMF-355 CA 6-250-El CEF 1-41/42 4) 160 - 400 

185 320 NTTM-450 CA 6-300-El CEF 1-41/42 4) 160 - 400 

250 425 NTTM-560 CA 6-420-El CEF 1-52 4) 160 - 630 

320 538 NTLM-710 CA 5-550 CEF 1 -52') 160 - 630 

380 650 NTLM-800 CA 5-700 CEF 1-11/12P 4) 300 - 1200 

ores: Fuses uses equal lower or e 
. 

through energy may also be used. 
2) Thermal overloads may be used instead of electronic CEP 7. 

') Above 37 kW overloads may also be electronic or thermal. 
') CET 4 may be used instead of CEF 1. 

240/415 V rating suitable for use on 230/400 V in accordance with AS 60038 : 2000 
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_ 

coaordirlat 
breakers 

. 

1, p 
----t, 

- 

sprecher+ 
schuh Short circuit 

: TERMAKI Type ',using Terasaki,circuit . .... 

l'''' 

Ens,447.9am. 1:eaal.......1C.A.,/ 
..%, . 4 . 4 Baia . 

Pa 
rr Fe. 

. 

, 

. 

. 

, - eta 

e - - 
- .- - _ -- 

Refer Catalogue C-CO 

TemBreak circuit breakers DOL starting 
50 kA @ 400/415 V to AS 3947.4.1 

Motor Approx. Terasaki 
size kW amps circuit breaker 

`ea , r .., - .-.3.. 

_ 

Sprecher + Schuh 
contactor 

^ ' a-"Wft".Z. 

TernBreak MCCBs 

Sprecher + Schuh Setting 
overload relay range amps 

0.37 1.1 XM3OPB/1.4 CA 7-9 CT 7-24-1.6 1 - 1.6 

0.55 1.5 XM3OPB/2 CA 7-9 CT 7-24-1.6 1 - 1.6 

0.75 1.8 XM3OPB/2.6 CA 7-9 CT 7-24-2.4 1.6 - 2.4 

1.1 2.6 XM3OPB/4.0 CA 7-16 CT 7-24-4 2.4 - 4 

1.5 3.4 XM3OPB/5 CA 7-16 CT 7-24-4 2.4 -4 

2.2 4.8 XM3OPB/8 CA 7-16 CT 7-24-6 4 - 6 

3 6.5 XM3OPB/10 CA 7-30 CT 7-24-10 6 - 10 

4 8.2 XM3OPB/12 CA 7-30 CT 7-24-10 6 - 10 

5.5 11 XH125NJ/20 CA 7-30 CT 7-24-16 10 - 16 

7.5 14 XH125NJ/20 CA 7-30 CT 7-24-16 10 - 16 

11 21 XH125NJ/32 CA 7-30 CT 7-24-24 16 - 24 

15 28 XH125NJ/50 CA 7-43 CT 7-45-30 18 - 30 

18.5 34 XH125NJ/50 CA 7-43 CT 7-45-45 30 - 45 

22 40 XH125NJ/63 CA 7-43 CT 7-45-45 30 - 45 

30 55 XH125NJ/100 CA 6-85 CT 7-75 2) 45 - 60 

37 66 XH125NJ/100 CA 6-85 CT 7-75 2) 60 - 75 

45 80 XH125NJ/125 CA 6-105-El CT 6-90 70 - 90 

55 100 XH125NJ/125 I) CA 6-105-El CT 6-110 85 - 110 

75 130 XH25ONJ/250 CA 6-140-El CT 6-150 105 - 150 

90 155 XH25ONJ/250 C A6-170-EI CT 6-200 140 - 200 

110 200 XH25ONJ/250 ') CA 6-210-El CEF 1-41/42 160 - 400 

132 225 XS400SE/400 CA 6-210-El CEF 1-41/42 160 - 400 

150 250 XS400SE/400 CA 6-250-El CEF 1-41/42 160 - 400 

160 270 XS400SE/400 CA 6-300-El CEF 1-41/42 160 - 400 

200 361 XS400SE/400 CA 6-420-El CEF 1-41/42 160 - 400 

200 361 XS400SE/400 CA 5-450 CEF 1-22 2) 160 - 400 

250 425 XS630SE/630 CA 5-700 CEF 1-52 2) 160 - 630 

320 538 XS630SE/630 CA 5-700 CEF 1-52 2) 160 - 630 

Notes: Overloads may be thermal or electronic. 
Combinations based on the overload tripping before the circuit breaker at overload currents up to the motor locked rotor current. 
') Use 'magnetic only' breaker or next higher circuit breaker / contactor combination. 
2) Use with separate mounting bracket. 
Data for 65 kA co-ordination available refer Cat. C-CO. 

240/415 V rating suitable for use on 230/400 V in accordance with AS 60038 : 2000 
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Short circuit co-ordinatiOn 
TERASAK ' using circuit breaker's ....-.,...t............. . 

_ ,:., ;-,..',:a4,..;,. , - - - -- 
,_. 

,:__-.: ... - -, -r- r, , 
Refer Catalogue C-CO" '- _ . 

TemBreak circuit breakers DOL starting. 85 kA @ 400/415 V to AS 3947.4.1 MCCBs 
Motor size Approx. FLC @ Terasaki circuit Sprecher + Schuh Sprecher + Schuh Setting 
kW 400/415 V (A) breaker contactor thermal OIL type range (A) 

F. 0.37 1.1 XM3OPB/1.4 CA 7-9 CEP 7-M32-2.9-10 1.0 - 2.9 

0.55 1.5 XM3OPB/2.0 CA 7-9 CEP 7-M32-2.9-10 1.0 - 2.9 

0.75 1.8 XM3OPB/2.6 CA 7-9 CEP 7-M32-2.9-10 1.0 - 2.9 

1.1 2.6 XM3OPB/4 CA 7-16 CEP 7-M32-2.9-10 1.0 - 2.9 

1.5 3.4 XM3OPB/5 CA 7-16 CEP 7-M32-5-10 1.6 - 5 

2.2 4.8 XM3OPB/8 CA 7-30 CEP 7-M32-12-10 3.7 - 12 

3 6.5 XM30PB/8 CA 7-30 CEP 7-M32-12-10 3.7 - 12 

4 8.2 XM3OPB/10 CA 7-30 CEP 7-M32-12-10 3.7 - 12 

1 5.5 11 TL100NJ/20 CA 7-30 CEP 7-M32-12-10 3.7 - 12 

,,,t 
... 

, 7.5 14 TL100NJ/20 CA 7-30 CEP 7-M32-32-10 12 - 32 

9 17 TL100NJ/32 CA 7-30 CEP 7-M32-32-10 12 - 32 

,=' 10 19 TL100NJ/32 CA 7-30 CEP 7-M32-32-10 12 - 32 

11 21 TL100NJ/32 CA 7-30 CEP 7-M32-32-10 12 - 32 

mac. 4 ya 15 28 TL100NJ/50 CA 7-43 CEP 7-M32-32-10 12 - 32 

. 18.5 34 TL100NJ/50 CA 7-43 CEP 7-M37-37-10 12 - 37 

- 4I 22 40 TL100NJ/63 CA 7-43 CEP 7-M45-45-10 14 - 45 

30 55 TL100NJ/100 CA 7-72 CEP 7-M85-85-10 26 - 85 

37 66 TL100NJ/100 CA 7-72 CEP 7-M85-85-10 26 - 85 

45 80 TL25ONJ/160 CA 6-105 CEP 7-M85-85-10 26 - 85 

55 100 TL25ONJ/160 CA 6-105 CEF 1-11/12 0.5 - 180 

75 135 TL25ONJ/250 CA 6-210-El CEF 1-11/12 0.5 - 180 

90 160 TL25ONJ/250 CA 6-210-El CEF 1-11/12 0.5 - 180 

110 200 TL25ONJ/250 CA 6-210-El CEF 1-41/42/52 160 - 630 

132 230 TL400NE/400 CA 6-210-El CEF 1-41/42/52 160 - 630 

160 270 TL400NE/400 CA 6-300-El CEF 1-41/42/52 160 - 630 

200 361 TL400NE/400 CA 6-420-El CEF 1-41/42/52 160 - 630 

Din-T circuit breakers with rotary isolator. DOL starting. Din-T MCBs 

, 

-. 

50 kA @ 400/415 V to AS 3947.4.1 Sprecher + 
Motor Approx. Sprecher + Sprecher + Sprecher + Schuh Thermal 
size amps @ Schuh Terasaki Schuh Schuh thermal overload 
kW 400/415 V isolator circuit breaker current limiter contactor 0/L relay range 

0.37 1.1 LA 7-80 Din-T 10 / 4 CA 7-9 CT 7-24 0.6 - 1.6 

0.55 1.5 LA 7-80 Din-T 10 / 4 CA 7-9 CT 7-24 1- 1.6 

0.75 1.8 LA 7-80 Din-T 10 / 4 CA 7-9 CT 7-24 1.6 - 2.4 

1.1 2.6 LA 7-80 Din-T 10 / 6 CA 7-23 CT 7-24 2.4 - 4 

1.5 3.4 LA 7-80 Din-T 10 / 6 CA 7-23 CT 7-24 2.4 - 4 

2.2 4.8 LA 7-80 Din-T 10 / 10 KTL 3-65 CA 7-23 CT 7-24 4 - 6 

3 6.5 LA 7-80 Din-T 10 / 16 KTL 3-65 CA 7-23 CT 7-24 6 - 10 

4 8.2 LA 7-80 Din-T 10 / 16 KTL 3-65 CA 7-23 CT 7-24 6 - 10 

5.5 11 LA 7-80 Din-T 10 / 20 KTL 3-65 CA 7-23 CT 7-24 10 - 16 

7.5 14 LA 7-80 Din-T 10 / 32 KTL 3-65 CA 7-30 CT 7-45 10 - 16 

11 21 LA 7-80 Din-T 10 / 40 KTL 3-65 CA 7-30 CT 7-24 16 - 24 

15 28 LA 7-100 Din-T 10 / 63 KTL 3-65 CA 7-37 CT 7-45 18 - 30 

18.5 34 LA 7-100 Din-T 10 / 63 KTL 3-65 CA 7-37 CT 7-45 30 - 45 

Note: 240/415 V rating suitable for use on 230/400 V in accordance with AS 60038 : 2000 

SP305 Jesmond Road SPS Electrical Switchboard HALLCO OM Manual

Q-Pulse Id TMS1093 Active 10/12/2014 Page 281 of 334



spree er+ 
schuh 4 

: 

- 0 . 
. 

0 t;.'''' 

. . . 
..sf,./.. te 

_ 

_ - 

... 

,, , 

Refer Catalogue 

. 
. -.. 

. 

° 
- 

_ 

C-CO ' 

TemBreak circuit breakers DOL starting. 85 kA @ 400/415 V to AS 3947.4.1 MCCBs 
Motor size Approx. FLC @ Terasaki circuit Sprecher + Schuh Sprecher + Schuh Setting 
kW 400/415 V (A) breaker contactor thermal 0/L type range (A) 

0 37 1 1 XM3OPB/1 4 CA 7-9 CEP 7-M32-2.9-10 1.0 - 2.9 

0 55 1 5 XM3OPB/2 0 CA 7-9 CEP 7-M32-2.9-10 1.0 - 2.9 

0 75 1 8 XM3OPB/2 6 CA 7-9 CEP 7-M32-2.9-10 1.0 - 2.9 

1 1 2 6 XM3OPB/4 CA 7-16 CEP 7-M32-2.9-10 1.0 - 2.9 

1 5 3 4 XM3OPB/5 CA 7-16 CEP 7-M32-5-10 1.6 - 5 

2.2 4.8 XM3OPB/8 CA 7-30 CEP 7-M32-12-10 3.7 - 12 

3 6.5 XM3OPB/8 CA 7-30 CEP 7-M32-12-10 3.7 - 12 

g fl 
t. 

4 8.2 XM3OPB/10 CA 7-30 CEP 7-M32-12-10 3.7 - 12 

i 
5.5 11 TL100NJ/20 CA 7-30 CEP 7-M32-12-10 3.7 - 12 

i 7.5 14 TL100NJ/20 CA 7-30 CEP 7-M32-32-10 12 - 32 
';, 

9 17 TL100NJ/32 CA 7-30 CEP 7-M32-32-10 12 - 32 

10 19 TL100NJ/32 CA 7-30 CEP 7-M32-32-10 12 - 32 

i 
11 21 TL100NJ/32 CA 7-30 CEP 7-M32-32-10 12 - 32 

15 28 TL100NJ/50 CA 7-43 CEP 7-M32-32-10 12 - 32 

18.5 34 TL100NJ/50 CA 7-43 CEP 7-M37-37-10 12 - 37 

22 40 TL100NJ/63 CA 7-43 CEP 7-M45-45-10 14 - 45 

30 55 TL100NJ/100 CA 7-72 CEP 7-M85-85-10 26 - 85 

37 66 TL100NJ/100 CA 7-72 CEP 7-M85-85-10 26 - 85 

45 80 TL25ONJ/160 CA 6-105 CEP 7-M85-85-10 26 - 85 

1, 55 100 TL25ONJ/160 CA 6-105 CEF 1-11/12 0.5 - 180 

75 135 TL25ONJ/250 CA 6-210-El CEF 1-11/12 0.5 - 180 

90 160 TL25ONJ/250 CA 6-210-El CEF 1-11/12 0.5 - 180 

110 200 TL25ONJ/250 CA 6-210-El CEF 1-41/42/52 160 - 630 

132 230 TL400NE/400 CA 6-210-El CEF 1-41/42/52 160 - 630 

160 270 TL400NE/400 CA 6-300-El CEF 1-41/42/52 160 - 630 

200 361 TL400NE/400 CA 6-420-El CEF 1-41/42/52 160 - 630 

Din-T circuit breakers with rotary isolator. DOL starting. Din-T MCBs 
50 kA @ 400/415 V to AS 3947.4.1 Sprecher + 

. Motor Approx. Sprecher + Sprecher + Sprecher + Schuh Thermal 
size amps @ Schuh Terasaki Schuh Schuh thermal overload 
kW 400/415 V isolator circuit breaker current limiter contactor 0/L relay range 

0.37 1.1 LA 7-80 Din-T 10 / 4 CA 7-9 CT 7-24 0.6 - 1.6 

0.55 1.5 LA 7-80 Din-T 10 / 4 CA 7-9 CT 7-24 1- 1.6 

0.75 1.8 LA 7-80 Din-T 10 / 4 CA 7-9 CT 7-24 1.6 - 2.4 

1.1 2.6 LA 7-80 Din-T 10 / 6 CA 7-23 CT 7-24 2.4 - 4 

1.5 3.4 LA 7-80 Din-T 10 / 6 CA 7-23 CT 7-24 2.4 - 4 

2.2 4.8 LA 7-80 Din-T 10 / 10 KTL 3-65 CA 7-23 CT 7-24 4 - 6 

3 6.5 LA 7-80 Din-T 10 / 16 KTL 3-65 CA 7-23 CT 7-24 6 - 10 

4 8.2 LA 7-80 Din-T 10 / 16 KTL 3-65 CA 7-23 CT 7-24 6 - 10 

5.5 11 LA 7-80 Din-T 10 / 20 KTL 3-65 CA 7-23 CT 7-24 10 - 16 

7.5 14 LA 7-80 Din-T 10 / 32 KTL 3-65 CA 7-30 CT 7-45 10 - 16 

11 21 LA 7-80 Din-T 10 / 40 KTL 3-65 CA 7-30 CT 7-24 16 - 24 

15 28 LA 7-100 Din-T 10 / 63 KTL 3-65 CA 7-37 CT 7-45 18 - 30 

18.5 34 LA 7-100 Din-T 10 / 63 KTL 3-65 CA 7-37 CT 7-45 30 - 45 

Note: 240/415 V rating suitable for use on 230/400 V in accordance with AS 60038 : 2000 
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General data CA 7-9...CA 7-85 

' - ,. 

Rated insulation voltage U, 

IEC 690 V 

UL, CSA 600 V 

Rated impulse voltage withstand U,mp 8k V 

Test voltage 

1 minute (to IEC 947-4) 2500 V 

Rated voltage Ue, 

AC 110, 240, 400/415, 500, 690 V 

DC 24, 48, 110, 220, 440 V 

Rated frequency of coil 50/60 Hz 

Ambient temperature 

Storage -55...+80 °C (-67...176 °F) 

Operation at nominal current -25...+60 °C (-13...140 °F) 

Maximum with 15 % AC 1 current reduction > 60 °C -25...+70 °C (-13...158 °F) 

Climatic withstand Cyclicly changing humid atmosphere to 

IEC 68-2-30 and DIN 50 016, 56 

Maximum altitude 2000 m NN, to IEC 947-4 

Protection class 

IP 2LX (IEC 529 and DIN 40050) In connected condition 

Protection against contact Touch protection to VDE 0106, Part 100 

Standards IEC 947-1/4; VDE 0660, Part 100/104; UL 508; 

CSA 22.2. Part 14 

Compliance CE; UL; CSA 

Short time withstand 

Icw, 60° CA7-9 CA7-12 CA7-16 CA7-23 CA7-30 CA7-37 CA7-43 CA7-60 CA7-72 CA7-85 

1 s (A) 210 210 290 

4 s (A) 140 150 220 

10 s (A) 100 120 175 

15 s (A) 90 100 150 

60 s (A) 60 60 90 

240 s (A) 40 40 50 

900 s (A) 30 30 38 

Minimum cooling time 

380 

280 

220 

200 

125 

60 

38 

480 525 650 1100 1150 

360 390 480 820 860 

290 310 375 640 680 

250 270 325 560 600 

170 175 200 350 370 

100 100 120 190 190 

54 60 76 108 108 

1250 

910 

710 

620 

380 

200 

120 

at zero current 20 20 20 20 20 
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Auxiliary contact data Built-in auxiliary contacts Clip-on auxiliary contacts 
CA 7-9...23 and accessories 

Switching of AC current 

AC 11th at 40 °C [A] 25 10 

at 60 °C [A] 20 6 

AC 15 at rated voltage [V] 24 48 120 240 400 500 600 690 24 48 120 240 400 500 600 690 

[A] 16 16 14 10 5 2.5 1.8 1 6 6 6 3 2 1.5 1.2 0.7 

Short circuit protection Fuse gG 

Co-ordination type '2' [A] 10 10 

Rated impulse voltage 

withstand Uimp [kV] 8 6 

Isolation between control and load Between auxiliary circuit 250 V, 

circuits to DIN, VDE 0106, parts [V] 400 between load & auxiliary circuit 690 V 

Contact reliability to DIN 19240 17 V, 5 mA, 17 V, 5 mA, 

without soiling, normal industry atmosphere >10' switchings per failure >108 switchings per failure 

Terminals for auxiliary contacts 
=2= =g= 

Terminal size to IEC 947-1 2 x A4 2 x A4 

Flexible wire with sleeve 1 wire [mm2] 1...4 0.5...2.5 

- 2 wire [mm2] 1...4 0.75...2.5 

Stranded/solid core 1 wire [mm2] 1.5...6 0.5...2.5 
4_ . _n_ 2 wire [mm2] 1.5...6 0.75...2.5 

Tightening torque [Nm] 1...2.5 1...1.5 

Built-in auxiliary contacts Clip-on auxiliary contacts 
CA 7-9...85 Front mount Side mount 

Switching DC loads 

UR<1 ms, resistive loads at: [V] 24 48 110 220 440 24 48 110 220 440 24 48 110 220 440 

[A] 12 9 3.5 0.55 0.2 12 9 3.5 0.55 0.2 6 3.2 0.45 0.18 0.1 

UR<15 ms, inductive loads with 

economy resistor in series at: [V] 24 48 110 220 440 24 48 110 220 440 24 48 110 220 440 

[A] 9 5 2 0.4 0.16 9 5 2 0.4 0.16 2 1.6 0.3 0.12 0.05 

DC-13, switching electro 

magnets at: [V] 24 48 110 220 440 24 48 110 220 440 24 48 110 220 440 

[A] 5 2 0.7 0.25 0.12 5 2 0.7 0.25 0.12 3 1.5 0.6 0.3 0.2 
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Additional rating data - contactors to IEC 947 

Contactor CA 7-9 CA 7-12 CA 7-16 CA 7-23 CA 7-30 CA 7-37 CA 7-43 CA 7-60 CA 7-72 CA 7-85 

AC 1 resistive load 

switching 3- 
Ambient temperature 40 °C 

le 1) [A] 32 32 32 32 50 50 85 100 100 100 

230/240 V [kW] 10 10 13 13 18 20 25 36 36 40 

400/415 V [kW] 18 18 23 23 32 36 45 64 64 71 

690 V [kW] 30 30 38 38 54 60 75 108 108 120 

Ambient temperature 60 °C 

le ') [A] 32 32 32 32 45 45 63 100 100 100 

230/240 V [kW] 8 8 10 10 14 16 20 29 29 34 

400/415 V [kW] 14 14 17 17 26 28 36 51 51 61 

690 V [kW] 24 24 29 29 44 48 60 86 86 102 

AC motor switching 

AC 2, AC 3, AC 4 

230/240 V [A] 11.5 14.5 20 26.5 34 37 42 62 70 85 

400/415 V [A] 9 12 16 23 30 37 43 60 72 85 

690 V [A] 5 7 9.3 12 17 20 25 34 42 49 

230/240 V [kW] 3 4 5.5 7.5 10 11 13 18.5 22 25 

400/415 V [kW] 4 5.5 7.5 11 15 18.5 22 30 37 45 

690 V [kW] 4 5.5 7.5 10 15 18.5 22 30 37 45 

Rated making capacity 

le AC 4, 50 Hz max. 690 V [A] 135 180 240 345 450 555 645 900 1080 1275 

Rated breaking capacity 

/e AC 4 max. 460 V [A] 135 180 240 345 450 555 645 900 1080 1275 

max. 690 V [A] 75 105 140 140 255 300 375 510 630 735 

Short circuit protection 

without protection relay 

fuse gG to IEC 947-4-1 

co-ordination type '1' [A] 50 50 50 63 100 125 160 200 250 250 

co-ordination type '2' [A] 20 25 25 35 50 80 100 100 125 160 

Main current circuit 

resistance [mQ] 2.7 2.7 2.7 2 2 2 1.5 0.9 0.9 0.9 

Power dissipated by all 

circuits at le AC 3 [w] 0.7 1.2 2.1 3.2 5.4 8.2 8.3 9.7 14 19.5 

Total power dissipation 

at le AC 3 AC control [w] 3.3 3.8 4.7 6.2 8.4 11.2 11.5 14.2 18.5 - 
DC control [w] 6.7 7.2 8.1 12.4 14.6 17.4 18.4 14.6 18.9 - 

Life span in millions of operations 

Mechanical AC control 13 13 13 13 13 13 12 10 10 10 

DC control 13 13 13 13 13 13 13 10 10 10 

Operating times (DC) 

Make (mS) 40...70 40...70 40...70 40...70 50...80 50...80 50...80 20...40 20...40 20...40 

Break (mS) 7...15 7...15 7...15 7...15 7...15 7...15 - 
Note: ') Contact NHP for recommended cable size. 
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Dimensions in (mm) Mounting position 

1 : +1 ! e d 

AC Control 
2s° 

ir 
- 0 0 14,--- . .. c2 

0011114 

ill .0 

o 

1111111 

$:,. 

, 

r. 

* 

A 

0E1 
'15 

' 

ell M 
DC Control 

T J, . . . 

, 
d2 ci - - - - ' - _ _ t..._ 

lir 
11111110 MI 

Contactor (AC control) 

Type a b c cl c2 lad di d2') 

CA 7-9...CA 7-23 2) 45 81 80.5 75.5 6 4.5 60 35 

CA 7-30...CA 7-37 45 81 97.5 92.6 6.5 4.5 60 35 

CA 7-43 54 81 100.5 95.6 6.5 4.5 60 45 

CA 7-60...CA 7-85 72 122 117 111.5 8.5 5.4 100 55 

rFf° (DC control) 

Type a b c cl c2 sad di d2') 

CA 7-9C...CA 7-16C 45 81 106.5 101.5 6 4.5 60 35 

CA 7-23C 45 81 123.5 119 6 4.5 60 35 

CA 7-30C...CA 7-37C 45 81 141.5 136.5 6.5 4.5 60 35 

CA 7-43C 54 81 144.5 140 6.5 4.5 60 45 

CA 7- 60C... CA 7-85C 72 122 117 111.5 8.5 5.4 100 55 

Accessories 
(AC control) (DC control) 

Contactor with (mm) (mm) 

Front mounting auxiliary contact 2 or 4 pole c/c1 + 39 c/c1 + 39 

Side mounting auxiliary contact 1 or 2 pole a + 9 a + 9 

Pneumatic timing module cid + 58 

Electronic timing module coil mounting b + 24 b + 24 

Mechanical interlock mounts between contactors a + 9 a + 9 

Mechanical latch c/c1 + 61 

Interface coil mounting b + 9 

Suppressor coil mounting b + 3 b + 3 

With inscriptions 3) labels 

label support system V4N5 

+0 +0 

+5.5 +5.5 

Notes: ') DIN Rail mounting 35 mm to EN 50 022. 

2) Dimensions for 4 pole contactors same as 3 pole with auxiliary. 
') Dimensions with inscriptions. 
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' CEP 7, CEP 7s and CEP 7-B mounted on CA 7 contactors 

a 
d2 

h 

P. , , 

la 

. 
vi 

dl 
11.1 

II 

0- o 

* 

C 

",, 

Cat. No. a b bl c el e2 dl d2 h j od 

* r CA 7-9/12/16/23 with CEP 7 or CEP 7S 
I, L 

45 131 86 88.5 16.5 69 60 35 86.5 2 4.2 

CA 7-9/12/16/23 with CEP 7-B 54 137 97 90.7 5.1 59 60 35 85.1 2 4.2 

g, , CA 7-30/37 with CEP 7 or CEP 7S 45 136.5 91.5 92 16.5 69 60 35 104 2 4.2 

...1,, CA 7-30/37 with CEP 7-B 54 137 97 92.1 5.2 59 60 35 104.7 2 4.2. 

:. CA 7-43 with CEP 7, CEP 7S or CEP 7-B 54 136.5 91.5 93 22 69 60 45 107 2 4.2 

,- ' f,.-1, CA 7-60/72/85 with CEP 7, CEP 7S or CEP 7-B 72 188.5 120 120 18 84.5 100 55 125.5 2 5.5 

. : 

,... 

, I 
CEP 7 with separate mounting bracket 

... ,. 

c 

= -.0 

la 111 4) -4 

kt- d 

Type a b d 

CEP 7-37-P-A 45 90 75 30 75 

CEP 7-45-P-A 55 90 96.5 40 75 

CEP 7-85-P-A 70 115 110 55 105 
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enefal - - - ' CT'7-24 - CT 7-45 - CT-7=75- ''CT 71:11)Cr 

Weight [kg] 0.13 0.21 0.21 1.3 

c Standards IEC 947, EN 60 947, DIN VDE 0660, UL, LRS, GUS, CSA 

Climatic damp/heat, constant, to DIN, IEC 68, Part 2 - 3 

damp/heat, cyclic, to DIN, IEC 68, Part 2 - 30 

Ambient temperature open -25...+60 °C 

enclosed -25...+50 °C 

Temperature compensation continuous temperature range -5...+40 °C to IEC 947, 

EN 60947; PTB: -5...+50 'C 

Shock resistance (sinusoidal 10 ms) [G] 10 

Protection IP 00 IP 2LX 

Protection touch proof (VDE 0106, Part 100) 

Contactor, timer and overload selection chart for auto transformer starters 
Line Trans Star 

ATS kW contactor contactor contactor Timer Overload 

11 CA 7-23-10 CA 7-16-10 CA 7-9-10 RZ7 FSY2D CEP 7-M32-32-10 

15 CA 7-30-00 CA 723-10 CA 7-12-10 RZ7 FSY2D CEP 7-M37-37-10 

18.5 CA 7-37-00 CA 7-30-00 CA 7-16-10 RZ7 FSY2D CEP 7-M37-37-10 

22 CA 7-43-00 CA 7-30-00 CA 7-23-10 RZ7 FSY2D CEP 7-M45-45-10 

30 CA 7-60-00 CA 7-37-00 CA 7-30-00 RZ7 FSY2D CEP 7-M85-85-10 

37 CA 7-72-00 CA 7-43-00 CA 7-30-00 RZ7 FSY2D CEP 7-M85-85-10 

, 45 CA 7-85-00 CA 7-60-00 CA 7-37-00 RZ7 FSY2D CEP 7-M85-85-10 

55 CA 6-85-11 CA 7-60-00 CA 7-43-00 RZ7 FSY2D CT 6-110 

75 CA 6-105-11 CA 7-85-00 CA 7-60-00 RZ7 FSY2D CT 6-150 

90 CA 6-140E1-11 CA 6-85-11 CA 7-72-00 RZ7 FSY2D CT 6-200 

' 110 CA 6-170E1-11 CA 6-105-11 CA 7-85-00 RZ7 FSY2D CEF 1-41 

132 CA 6-210E1-11 CA 6-140E1-11 CA 6-105-11 RZ7 FSY2D CEF 1-41 

150 CA 6-250E1-11 CA 6-140E1-11 CA 6-105-11 RZ7 FSY2D CEF 1-41 

185 CA 6-300E1-11 CA 6-210E1-11 CA 6-140E1-11 RZ7 FSY2D CEF 1-41 

220 CA 6-420E1-11 CA 6-210E1-11 CA 6-140-EI-11 RZ7 FSY2D CEF 1-41 
, 

Contactor, timer and overload selection chart for star delta starters 
t Line Delta Star 

SDS kW contactor contactor contactor Timer Overload 

7.5 CA 7-9-10 CA 7-9-01 CA 7-9-01 RZ7 FSY2D CEP 7-M32-12-10 

11 

15 

18.5 

CA 7-12-10 

CA 7-16-10 

CA 7-23-10 

22 CA 7-23-10 CA 7-23-01 CA 7-16-01 RZ7 FSY2D CEP 7-M32-32-10 

30-37 CA 7-37-00 

45 CA 7-60-11 CA 7-60-11 CA 7-30-00 RZ7 FSY2D CEP 7-M85-85-10 

55 CA 7-60-11 CA 7-60-11 CA 7-37-00 RZ7 FSY2D CEP 7-M85-85-10 

75 CA 7-85-00 CA 7-85-00 CA 7-43-00 RZ7 FSY2D CEP 7-M85-85-10 

90 

110 

CA 6-85-11 

CA 6-105-11 

CA 7-12-01 

CA 7-16-01 

CA 7-23-01 CA 7-12-01 

CA 7-37-00 CA 7-23-01 

CA 6-85-11 CA 7-60-00 

CA 6-105-11 CA 7-72-00 

CA 7-9-01 

CA 7-9-01 

RZ7 FSY2D 

RZ7 FSY2D 

RZ7 FSY2D CT 6-90 

CEP 7-M32-32-10 

CEP 7-M32-32-10 

RZ7 FSY2D CEP 7-M32-32-10 

RZ7 FSY2D CEP 7-M45-45-10 

RZ7 FSY2D CT 6-110 

132 CA 6-140E1-11 CA 6-140E1-11 CA 7-85-00 RZ7 FSY2D CT 6-150 

150 CA 6-170E1-11 CA 6-170E1-11 CA 6-85-00 RZ7 FSY2D CTA 6-200 

185 CA 6-210E1-11 CA 6-210E1-11 CA 6-105-11 RZ7 FSY2D CEF 1-41 

220 CA 6-210-EI-11 CA 6-210-EI-11 CA 6-140-EI-11 RZ7 FSY2D CEF 1-41 
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Mounted on CA 7 contactors 

CT 7-24, CT 7-45, CT 7-75 

Type For contactor a b bl c cl c2 c3 c4 c5 tad dl d2 el e2 

CT 7-24 CA 7-9...23 45 127 83 96 91 15 51 39 5 4.5 60 35 1) 16.5 51 

CA 7-30...37 45 127 83 105 99 6.5 51 39 9.5 4.5 60 35 1) 16.5 51 

CT 7-45 CA 7-30...37 60 140 97 105 99 6.5 51 39 6.5 4.5 60 35 1) 16.5 57 

CA 7-43 60 140 97 107 103 6.5 51 39 8.5 4.5 60 45 1) 16.5 57 

CT 7-75 CA 7-60...85 72 185 120 125 120 8.5 51 39 28.5 5.4 100 55 ') 16.5 82 

Separate mounting with bracket Separate mounting 

Type a b bl c cl c2 c3 cad dl d2 el e2 

CT 7-24 45 85 44 95 70.5 5 51 4.5 60...74 35 ') 16 3 

CT 7-75 60 90 44 117 112 15 51 5.4 74 50 1) 16 0 

CT 7-90 100 120 - 135 5 51 6.2 74 80 1) 16 7 

Notes: ') Standard DIN rail to EN 50 022-35. 
2) With reset rod, maintain 9 mm maximum operating radius from centre of reset button. 

c3 Reset magnet. 
c4 Auxiliary contact block. 
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Miniature 
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S. 

iri-Safe single pole-widtkreidtial 
current circuit breaker (DRCB) 
= I Standards IEC1009, IEC 898. 

11 Approval N14929. 

Mining approval NSW MDA Ex. 11593, QLD QMD 987445X. 

One module wide (18mm). 

=I Short circuit, overcurrent and earth leakage protection. 

Short circuit protection 10kA. 

LI Sensitivity 30mA. 

Ampere Modules Short 
rating (18mm) Voltage circuit 

Trip 
Sensitivity Cat. No 

10 1 240 10kA 30mA DRCBH 1030 

16 1 240 10kA 30mA DRCBH 1630 

20 1 240 10kA 30mA DRCBH 2030 

25 1 240 10kA 30mA DRCBH 2530 

32 1 240 10kA 30mA DRCBH 3230 

Operation 
This unit combines the overload and short circuit protection of an 
MCB with earth leakage protection of an RCD. The unit occupies one, 
sub-circuit (one pole) of the distribution board and provides single 
phase protection against overload short circuit and earth leakage 
current. 

1) The MCB element provides thermal and magnetic tripping 
protection which is rated to 10kA prospective fault current. 

2) The RCD element of the device provides core-balance detection 
of the difference between the active and neutral currents and 
amplification to provide high sensitivity. The rated residual 
operating current (lAn) is 30mA. 

3) The green/yellow earth reference cable in case of loss of supply 
neutral ensures the device will continue to provide earth leakage 
protection and will operate normally upon detection of an earth 
leakage current. 

Dimension(mm) 

P 

(U 

F 0 

10, 

r 

Application 
The Din-Safe single pole width residual current 
circuit breaker will fit the standard Din-T chassis 
for use in NHP panelboards. The revolutionary 
design makes it possible to provide an MCB 
complete with earth leakage protection in an 
18mm wide module which allows a greater 
number of devices to be fitted into a distribution 
board. 

Connection diagram 
.[-) 

LOAD 

0 

otD 

Note: Nuisance tripping may be experienced in VFD and motor starting 
applications refer NHP. 

Accessories 

f 

Neutral (Load) 

Active (Iced) 

'OW Position 

'OFF' Position 

Padlock bracket 
Link bars and terminals 
Enclosures 
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Miniature circuit breakers and filie fault current limiterS co-ordination chart 
For fault current levels up to 50kA at 415V 

Circuit breaker Maximum fuse - amp 
Type Rating amps Min. fuse amps ') BS 88 DIN 

Safe-T 6 -10'. 50 160 2) 160 

16:25 63 290 2) 200 

'80 '200 2) '200 

40-50 100 200 2) 200 

' 63-100 160 '200 2) 

SRCB 10 50 160 160 

16-20 . 63 200 200 

bin-Ti 2725 
. 

20-63 160 - 160 

-32=63 100 160. -160- - 

Din T10 & 0.5-6 20 200 °..200 

Din-T15 10 ' 25 200 200 

16 35 200 200 

20-32 63 200 200 

40-63 100 200 200 

DRCBH 10 25 200 200 

(10kA) - 16 
= 

35' 200 ' - - 200 

20-32 _ 63 200 - 200 

Din-T1OH 80 160 . .200 200 

100 200 200 200 

125 250 250 250 

Tembreak MCCB's 

XS1251s1J/CJ 16-125 250 400 b 

Notes: ') Minimum fuse size is based on grading under overload of one MCB with one set of fuses. Where a single set of fuses 
protects more than one MCB, the minimum fuse size shall be increased to allow for load biasing effects. 

2) Maximum fuse size based on testing to AS 3439.1 clause 8.2.3. 

Tables based on the following maximum pre-arching 12t for both BS 88 and DIN fuses: 
160A - 0.62 x 105, 200A - 1.2 x 105, 250A - 2.1 x 105. 

Suitable fuses include NHP, GEC, Siemens and Bovara-Crady. 

Fuses with higher current ratings may be used providing 12t values are equal to, or less than the levels above. 
Semi-conductor fuses have very low 12t values and may suit some applications. 

Attention is also drawn to AS 3000 clause 7.10.4.4 regarding the use of fault current limiters in installations containing fire 
and smoke control equipment, evacuation equipment and lifts. 
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TehiBreak MCC B' and S'afe-T/Diii:TMCBIs - SelectiVity and Cascade 
tables at 415V 
Guide 

I I 

Selectivity Cascade 

Downstream 
MCB 

Upstream MCCB 
XS400SE 

XS125CJ XS125NJ XH125NJ XS25ONJ XH25ONJ XS400CJ XS400NJ 
kA (rms) 18 30 50 35 50 35 50 

Din'46:(27264):;, 2 ' -..,- ,''. .- ° ,218/18.;,-1::: 25/25 ': ;: i'25/25, ;',' "25/25 -' -.-, '25/25 

°.Din-T6;(32-63A) ..-,. ' ..J - 6 ' - ; , 18/18 = : 20/25 , 20/25' ,:: ',,,, 25/25 - - 125/25 

tDin-T-10(0.572:54) - ,-. ...- - , 2 : -A0 ' ."- :' 18/18 7, :.:,.:,;:'^ , 25/30 :;:::130/50 i; '; , 35135 - ;35/50!:, [;,-435/35 .!'.: 35/501, 

Din-T10 (32-63A) -,T. ':: 10 . - 18/18, '.:, 20/25 .,,-, `,, '20/25 ,.,, 25/25,- -. ,' 25/25 ,I.,:, 25/25.:, 25/25 

0Rpplitto,l'Ai'-- .f.,!.-:- i :- - :id*. -...- .; :46/1*8-1-, .:::.--26/0:1c, *,,f,:'ocii,.$6 ::,...305, .::,,..!,35/56' ::i, 35/35 T':, '2 , ' ;,35/5'p';',:, 

EDRCBH (32A) - ' 10 '' 18/18 i . , 20/25 : 20/25 .: . 25/25 -,, ,' 25/25 : 25/25 25/25:. 

1".iii1-4-10H (80-i 25A) '' ' ° - . ° , ' .. 10 ' --' ti,1418 ..- ',1- : 426 :-.': -.,°, i -t4/Z5 : -1, :1545. ,, ; 15/152 : t:1010,:,:.:' 1641,0' 

Din-T15 (6-16A) . 25 ,. ' 48/25 1, 25/30 30/50 35/35 L 35/50 - 35/35-, : , 35/50 ; 

Din T15 (20A) I.,: .., ' ' ° ' 26-25 1 : . 18/20 : ., i'. .025/30 30/50 35/35 ' .:::35/50 , ' :' 35/35 --; -- '35/50-, 

Din-T15 (32A) ' 15-251r 18/18 , ; 25/30 ; ; 30/50 ' ' 35/35 . ' 35/50. '. 35/35 ' 35/50: 

Pin-415:(40-63A) '..,::-, ' ::, 10-12 5 1) - °18/18,: ; ,. -20/25 -1'-- 20/25 ' :: ;--25/25 ::; - ; .25/25 ; ":,-;:25/,25 ' : ' -5/125,-",.: 

Safe-T (16-63A) ° : ., ' 6 1 . - - - 3/10 ', 3/10 . 3/10- - - , . 

ISRCB (16;20A) . ' .--,:,:: ° ,,i- .6 : '3/10- ',-13/10 ,-'. : 13'/Io -..s,-;:..: ..:,:. -, ,i,.: .,.-,..., -: i , . ,-, .....:,,, 

Note: ') Dependant on the number of poles. Refer to NHP. 
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Refer Catalogue-S.1)5 

Dimensions (mm) 

Planning example for panel (hole distances) 
preferred Dnll alternate 

11.3 2 032 

No notch alternate 

Panel thickness range 1...6 mm 
Maximum panel thickness reduced when 
optional legend plate holders are used 

Front element Legend plate camer used X 

Pushbutton Any 30 50 

Mushroom operators 40 mm Any 40 50 

Mushroom operators 60 mm Any 60 60 

Selector jog Any 48 50 

Any 60 mm diameter 60 60 

Any 90 mm diameter 90 90 

Standard momentary pushbutton Illuminated momentary pushbutton 
flush (eg. D5P-F1) 

Standard momentary pushbutton 
guarded (eg. D5P-G1) 

Standard maintained pushbutton 
flush (eg. D5P-FA1) 

flush (eg. D5P-LF3) 
Standard and illuminated 
momentary pushbutton extended 

(eg. D5P-E1 & D5P-LE3) 

Illuminated momentary pushbutton Standard reset operator 
guarded (eg. D5S-LG3) (eg. D5P-R607W with D5-ATR...) 

co. 

Cr) 

CsJ 

14.5 

Illuminated maintained pushbutton Pilot light 
flush (eg. D5P-LFA3) 

min. 34 
max. 159 

standard (eg. D5P-P3) 
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Control signallinbkunit 
--1:4-811ww- Technicalinformation 

Control and indicating units D5 

n.r1_ 

General technical information 

Front elements 
Degree of protection 
according to IEC 529, DIN 40 050 
Pushbuttons, Mushroom operators, 
Selector switch operators 
Potentiometer operator 
Multi-function operators without sealing cap 
Multi-function operators with sealing cap 
Joy sticks and wobble sticks 

Mechanical design life 
Pushbuttons 
Momentary mushroom operators, 
Selector jog, Selector switches 
Special mushroom operators 
Multi-function operators 
Joysticks 

Vibration (assembled to panel) 
Frequencies 10...2000 Hz 
Displacement 1.52 mm (peak-peak) 

Shock 
1/2 sine wave (no damage) 

Temperature range 
Storage 
Operating 

Plastic operators (D5P/S) 

IP 66 (NEMA Type 4/4X/13) 
IP 65 
IP 40 
IP 66 
IP 66 

10 000 000 Cycles 

500 000 Cycles 
100 000 Cycles 
3 000 000 Cycles 

max. 10 G 

100G, 11ms 

-25 °C...+55 °C max. 70 °C/24h 
-25 °C...+55 

Humidity 50 % ..95 % RH from 25 °C...60 °C 

Metal operators (D5M /B) 

all IP 66 (NEMA Type 4/13) 

10 000 000 Cycles 

500 000 Cycles 
100 000 Cycles 
3 000 000 Cycles 
100 000 Cycles (in each direction) 

max. 10 G 

100G, 11 ms 

-25 °C...+55 °C max. 70 °C/24h 
-25 °C...+55 °C 

50 %...95 % RH from 25 °C...60 °C 

Back of panel components 
Standard contact block ratings 

Low Voltage contact 
block ratings 

Thermal current 

Insulation category 

Terminal marking 

Terminals 

Short circuit protection 

Electrical shock protection 

Vibration (assembled to panel) 
Frequencies 10...2000 Hz 
Displacement 1.52 mm (peak-peak) 

3-Across style 
NEMA A600,Q600 
600 V AC 
AC 15, DC 13 to IEC 947-5 

17...24 VUC, 5 mA 

10 A max. continuous current 
without enclosure (40 °C) 
6 A with enclosure (60 °C) 

Group C, 500 V to VDE 0110 
600 V UL, CSA 

Conforming to CENELEC EN 50013 

0.75...2.5 mm2 

Min. 1 x #18...12 AWG 
Max. 2 x #14 AWG or 1 x #12AWG 

10 A slow (DT,gl) 

IP 2X (touch protection) 

max. 10 G max. 6 h 

Shock 
1/2 sine wave (no damage) 

Contact block 
mechanical design 

Temperature range 
Storage 
Operating 

Humidity 

Approvals 

Standard conformity 

3-Across style 

100G, 11 ms 

5 000 000 Cycles 

-25 °C...+55 °C max. 70 °C/24h 
-5 °C...+55 °C 

40 °C / 95 ')/. RH / 56 days 
23 °C, 83 % / 40 °C, 93 % 20 cycles 

UL Listed / CSA Certified 
SEV, CEBEC, DEMKO, NEMKO, 
SEMKO, Seti, Germanischer Lloyd, 
Bureau Veritas, Maritime Register 
of shipping, Lloyds register of 
shipping 

IEC 204-1, 337;SEV 1005, 1093; 
VDE 0113, 0660 part 201; 
BS 4794; CEE 24; UL 486E 
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- , . . colitro 0 , 0 . 22-.5n-)M" ... , .; -... _ 

Illuminated pushbuttons 
4.,.;2. <'`.. -.r.j-ijA:f.V-0i*,:-t & ,.,-,3-.,.. -,,,L.-: t3 ,t 

'17-:::"'"""vr.?"'""''''''''''r '"7', t;` - '''-.7-A" 3 ' '''' - .= 

Refer Catalogue 
- 7. -7-F,--- 7'21' ,:'.::::: ,:-,::::...'7.--4,:-.7,.;-":4,._::.-Y---"]:-..'": " -c.:',-"'-'7':','1.-,r....f.`: --72',-1-, --" 

t '.4 ' SD5 - - --- - '' - 
-- __ .,._ . - . __ ..- 

0 Individual parts 
. 0 i ii 

. 

I,1,.. 131 

111 # 
11 16 , , . 

1 

ti, 
. 115 

0- Hi 4 --4 , --i, e -. soN ' --,- ?1101 16 11 
,11, 

14 
ri ' ^ 4.-*' ' -8' ,!- ' ki ' 

1061 

12 4 
/ 

1111 

Ey ' 

1041 07 .. 

a 1021 

11 

$ 1071 

., . 01 

S, 
1051 

, -- 
01 ..1, 

' 41 Individual part Cat. No. Individual part Cat. No. 

r 01 colour Green D5-ALF3. 12 Lamp elements _0_ ,,D5-3D0 

caps 1) Red D5-ALF4 I with diode and 

i!. 
Yellow - D5-ALF5 resistor 230/240 V AC ,D5-3R7 -' 

, Blue D5-ALF6 13 Lamp elements with central 

Clear D5-ALF7 lamp test -.1-1 iD5-30D0 

02 Diffuser blank r-- ,D5-AD2 1 with diode and :-1=1-0- ' ,:: 
03 Legend diffuser , 

S resistor 230/240 V AC ' D5-3RDD7 

, 04 Clear plastic front ring , , , 14 Transformer block 
, i 

(for flush illuminated D5-ALB1 _ ' 50/60 Hz for mounting 
- 

;i operators) _ on lamp elements . 

' 

_ 05 Guarded plastic front ring ' Primary Secondary 

(for guarded illuminated D5-ALG1 - 110...240 V 6V 1.2 VA -D5-3TS5.s 

operators) . . 220...240 V 6 V 1.2 VA [ '-b5-3TS7 

06 Flush illuminated plastic '' ; - - ', 380...415 V 6V 1.2 VA D5-31S10 - 

t,14`; operator-Standard 135P-LF9.' , . 440...480 V 6V 1.2 VA ':D5-3TS'12; ''' ' 

Latched D5P-LFA9 220...240 V 24 V 1.2 VA D5-3THS7 ..' 

..:.," 
07 Flush illuminated plastic 15 Transformer 50/60 Hz .. 

operator with metal front ' .: with BA9s lamp holder 

ring - Standard D5S-LF9 , Primary Secondary . ' 
Latched - D5S-LFA9 - 110...120 V 6 V 1.2 VA D5-3T5 ' 

10 Coupling plate , D5-A3L 220...240 V 6V 1.2 VA - ,D5-3T7 -- 

111 Contact blocks 220...240 V 24 V 1.2 VA 'iD5-3TH7 

1 N/O (Green) - ' D5-3X10 400 V 24 V 1.2 VA "D5-3TH10 

1 N/C (Red) . D5-3X01 . 16 Incandescent lamps 
. 

-----'- 1 N/O E.M. D5-3X10E`. ' 1.2 W 6, 12, 24, 36, 48, 60 V ` BA9S-13...V-1.2W 

----4, 1 N/C L.B. D5-3X01L -, , 2W 12, 24, 36, 48, 60 V ,BA9S-13...V-2W ' 
, 

Notes: The D5 pushbutton series is also available with metal 2.4 W (long life) BA9S-13130V-2.4W 
body D5M-... 

legend colour caps. 
2.6 W I,- .. BA9S43130V-2.6W 

I) Additional 
16 Neon lamps 

110 V...127 V clear 'BA9S-CN3-110V 

220 V...240 V clear ,BA9S-CN3-2-40V, 
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and signalling units 
Technical information 

Refer Catalogue-SD5 

Contact blocks (colour coded) 

D5-3X... 
for front mounting 

1 

Versions 

D5-3BX... 
for base mounting 

O Front or base mounting 

O Small overall depth 
O Simple snap-on contacts 

O Easy to wire 

O Self-cleaning contacts 

O N/O - Green 

O N/C - Red 

O Low voltage - Blue 

Technical information, continued 

Front mounting Rated operating current 1e 

-01 -10 -L01 -E10 

.1 .2 .3 .4 .5 .6 .7 .8 

Snap-on on latch 

2 contact levels 

up to 3 contact blocks per contact level 

Base mounting 
DC-13 24V 48V 110V 125V 220V 

24 V 48 V 110 V 220 V 230/240 V 

AC-1 10 A 10A 
AC-15 8A 8A 6A 3A 3A 

380 V 400 V 415 V 500 V 690 V 

AC-1 
AC-15 2.5A 2A 2.2A 1.5A 0.75A 

Rated operating current fe continued 

-01 -10 -L01 -E10 

. 1 .2 .3 .4 .5 .6 .7 .8 

Snap onto the inside of the enclosure base or onto a hat rail, 

or secure with two screwed fixing straps 
3 contact blocks in one contact level possible 

Possibilities to combine (Front mounting) 

There are maximum 6 contact blocks to be combined 

Technical information 

Rated thermal current hh 
without enclosure (ambient 40 °C) 
with enclosure (ambient 60 °C) 

10A 
6A 

Rated operating voltage Ue 690 V AC 

-01, -10 3 A 1.5 A 0.2 A 0.6 A 0.1 A 
-01, -E10 1.3A 0.4A 0.13A 0.13A 65 mA 

DC-13 250 V 400 V 440 V 500 V 600 V 

-01, -10 0.3A 0.2A 0.04A 0.15A 0.13A 
-01, -E10 65 mA 26 mA 26 mA 

Short-circuit withstand 
without welding 10 A slow (DT, gG) 

Switching rate 6000 operations/hour 

Fuse rating 
permissible rated current fast (D, gF) 16 A 

slow (DT, gG) 10 A 

Electrical life 

AC-11 0.1 A 1A 2A 3A 

millions of operations 10 3 1 0.5 

Contact duty electronic circuit (H-type- bridges) 
positive opening 3 for: D5-3X01 

D5-3BX01 
Contact travel 
D5-... 

800 E-... 

-3X10 -3X01 
-3BX10 -3BX01 -3X01L 

3.3 5.7 1.05 5.7 3.1 5.7 IPIP 
I I 

I 

O 1 2 3 4 5 6 0 1 2 4 S 6 0 1 2 3 4 5 6 

Mtn mm mm 

-3BX01L -3X10E -3BX10E 

3.1 5.7 1.1 5.7 1.1 5.7 

P.1111111 
O 1 2 3 4 5 6 0 1 2 3 4 5 6 0 1 2 3 4 5 6 

mm MM mm 

* in preparation 

Terminal marking 

Terminals 

open 

closed 

according to DIN EN 50 013 

0.75...2.5 mm2 18...12 AWG 
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sjgnalling 
Technic-al informahbn 

Refer Catalogue-SD5 -- 
Lamp elements 

D5 -3D0, 
D5-3R 

Versions 

D5-3DBO, 
D5-3RB 

D5-3DDO 
D5-3RDD 

D5-3D0, D5-3R.. 

X1 

D5-3DBO, D5-3RB 

X2 X1 H41-= X2 

Standard element 
Operating voltage max. 250 V 

D5-3DDO 

X1 

X5 

With central lamp test 
Operating voltage max. 250 V 

With series diode and resistor 
220 V AC or 240 V AC supply. 
Use incandescent lamp 130 V / 2.4 W 

D5-3RDD... 

X1 

X5 

O Front or base mounting 

O Small overall depth 
O Easy to wire 

O Self-cleaning contacts 

Possibilities to combine 

D5-3D0, D5-3R... are to be combined with maximum 4 contact 
blocks or 2 contact blocks and one transformer. 

D5-3DDO, D5-3RDD... are to be combined with 
maximum 2 contact blocks 

With central lamp test 
With series diode and resistor 
220 V AC or 240 V AC supply. 
Use incandescent lamp 130 V / 2.4 W 

Technical information 

Lamp socket 

Lamp ratings max. 

Terminal marking 

Terminals 

Transformers 

D5-3TS... 

X1 fZ X2 

BA 9s 

2 W (2.6 W for Pilot lights) 

according to DIN EN 50 013 

0.75...2.5 mm2 

D5-3T... (without clear lamp) 

ILA 
X1 -L X2 

Technical information 

Performance 

Terminal marking 

Terminals 

Lamp socket 

max. 1.2 VA, 50 / 60 Hz 

according to DIN EN 50 013 

0.75..2.5 mm2 

BA 9s 

Central lamp test 

Variants 

Primary voltage [V] Secondary voltage [V] 
110...120 6 

220...240 6 
380...415 6 

440...480 6 

220...240 24 

Possibilities to combine 

Transformers D5-3TS... may be combined with one lamp holder 
D5-3D0 or D5-3R.. and maximum 2 contact blocks. 
Transformers D5-3T... can't be combined. 
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Gontrol 2,2.5mm 
Dimensicins 

--17 rrnaeNvialaitok/CYcla.,^v r,na 

Tr, 

Refer Catalogue SD5 

Dimensions (mm) 

Planning example for panel (hole distances) 
preferred Drill alternate 

No notch alternate 

X 

>- 

Panel thickness range 1...6 mm 
Maximum panel thickness reduced when 
optional legend plate holders are used 

Front element Legend plate carrier used X 

Pushbutton Any 30 50 

Mushroom operators 40 mm Any 40 50 

Mushroom operators 60 mm Any 60 60 

Selector jog Any 48 50 

Any 60 mm diameter 60 60 

Any 90 mm diameter 90 90 

Illuminated momentary pushbutton 
flush (eg. D5P-LF3) 

Illuminated momentary pushbutton 
guarded (eg. D5S-LG3) 

Standard and illuminated 
momentary pushbutton extended 

(eg. D5P-E1 & D5P-LE3) 

Illuminated maintained pushbutton Pilot light 
flush (eg. D5P-LFA3) standard (eg. D5P-P3) 

SP305 Jesmond Road SPS Electrical Switchboard HALLCO OM Manual

Q-Pulse Id TMS1093 Active 10/12/2014 Page 299 of 334



trol and signalling 
Pilot-)light 

u 11 

-- 

Refer Catalogue SD5 
O Individual parts 

Individual part 

01 

Cat. No. Individual part Cat. No. 

01 Plastic Green D5P,P3 13 Lamp elements with central 

D5-3DD0 front Red D5P-P4 lamp test 44-1 ® 
element Yellow D5P-P5 with diode and -E1-0- 

resistor 230/240 V AC 

- - . 

D5-3RDD7 ` including Blue D5P-P6 

diffuser Clear D5P-P7 15 Transformer elements 

50/60 Hz with lamp element 

Primary Secondary 

110...120 V 6V 1.2 VA 

220...240 V 6V 1.2 VA 

D5-3T5 - 

' D5-3T7 

Legend diffusers available 

Spare lens caps available 

02 Plastic Green D5P-PL3 

front Red D5P-PL4 

element Yellow D5P-PL5 16 lIncandescent lamps 

1.2 W 6, 12, 24, 36, 48, 60 BA9S-13..:V -1.2W, optically Blue D5P -PL6, 

enhanced Clear D5P-PL7 2 W 12, 24, 36, 48, 60 BA9S-I3..:V-2W 

10 Coupling plate D5-A3L 2.4 W (long life) BA9S-13130V-2.4W, 

12 Lamp elements 0 D5-3D0 2.6 W BA9S-I3130V 2.6W 

with diode and 16 Neon lamps 

' BA9S-CN3-110V resistor 230/240 V AC 

4-1D-e)- 

D5-3R7_ 110 V...127 V clear 

220 V...240 V clear BA9S-CN3-240V 

Note: The D5 pushbutton series is also available with metal body D5M-... 
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Technidal 

Refer Catalogue-St:15 - 

Lamp elements 

D5-3D0, D5-3DBO, 
D5-3R D5-3RB 

D5-3DDO 
D5-3RDD... 

Versions 

D5-3D0, D5-3R. . 

X1 X2 

Standard element 
Operating voltage max. 250 V 

D5-3DDO 

X1 

X5 

With central lamp test 
Operating voltage max. 250 V 

D5-3DBO, D5-3RB... 

X1 -14-I X2 

With series diode and resistor 
220 V AC or 240 V AC supply. 
Use incandescent lamp 130 V / 2.4 W 

D5-3RDD... 

X1 

X5 

With central lamp test 
With series diode and resistor 
220 V AC or 240 V AC supply. 
Use incandescent lamp 130 V / 2.4 W 

Technical information 

Lamp socket 

Lamp ratings max. 

Terminal marking 

Terminals 

BA 9s 

2 W (2.6 W for Pilot lights) 

according to DIN EN 50 013 

0.75...2.5 mm2 

O Front or base mounting 
O Small overall depth 
O Easy to wire 
O Self-cleaning contacts 

Possibilities to combine 

D5-3D0, D5-3R... are to be combined with maximum 4 contact 
blocks or 2 contact blocks and one transformer. 

D5-3DDO, D5-3RDD... are to be combined with 
maximum 2 contact blocks 

Central lamp test 

L1 

S1 

Transformers 

D5-3TS... 

X2 

D5-3T... (without clear lamp) 

X1 X2 

Technical information 

Performance 

Terminal marking 

Terminals 

Lamp socket 

max. 1.2 VA, 50 / 60 Hz 

according to DIN EN 50 013 

0.75...2.5 mm' 

BA 9s 

Variants 

Primary voltage [V] Secondary voltage [V] 
110...120 6 

220 ..240 6 

380...415 6 

440...480 6 

220...240 24 

Possibilities to combine 

Transformers D5-3TS... may be combined with one lamp holder 
D5-3D0 or D5-3R.. and maximum 2 contact blocks. 
Transformers D5-3T... can't be combined. 
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4 414,, ee. 

Refer Catalogue-SD5 - 
Control and indicating units D5 

141 

General technical information 

Front elements 
Degree of protection 
according to IEC 529, DIN 40 050 
Pushbuttons, Mushroom operators, 
Selector switch operators 
Potentiometer operator 
Multi-function operators without sealing cap 
Multi-function operators with sealing cap 
Joy sticks and wobble sticks 

Mechanical design life 
Pushbuttons 
Momentary mushroom operators, 
Selector jog, Selector switches 
Special mushroom operators 
Multi-function operators 
Joysticks 

Vibration (assembled to panel) 
Frequencies 10...2000 Hz 
Displacement 1.52 mm (peak-peak) 

Shock 
1/2 sine wave (no damage) 

Temperature range 
Storage 
Operating 

az. 

Plastic operators (D5P/S) 

IP 66 (NEMA Type 4/4X/13) 
IP 65 
IP 40 
IP 66 
IP 66 

10 000 000 Cycles 

500 000 Cycles 
100 000 Cycles 
3 000 000 Cycles 

max. 10 G 

100G, 11ms 

-25 °C...+55 °C max. 70 °C/24h 
-25 °C...+55 °C 

Humidity 50 %...95 % RH from 25 °C...60 °C 

Metal operators (D5M/B) 

all IP 66 (NEMA Type 4/13) 

10 000 000 Cycles 

500 000 Cycles 
100 000 Cycles 
3 000 000 Cycles 
100 000 Cycles (in each direction) 

max. 10 G 

100G, 11 ms 

-25 °C...+55 °C max. 70 °C/24h 
-25 °C...+55 °C 

50 %...95 % RH from 25 °C...60 °C 

Back of panel components 3-Across style 3-Across style 
Standard contact block ratings NEMA A600,Q600 Shock 

600 V AC 1/2 sine wave (no damage) 100G,11 ms 

AC 15, DC 13 to IEC 947-5 Contact block 

Low Voltage contact mechanical design 5 000 000 Cycles 

block ratings 17...24 VUC, 5 mA Temperature range 

Thermal current 10 A max. continuous current Storage -25 °C...+55 °C max. 70 °C/24h 

without enclosure (40 °C) Operating -5 °C...+55 °C 

6 A with enclosure (60 °C) Humidity 40 °C / 95 % RH / 56 days 

Insulation category Group C , 500 V to VDE 0110 23 °C, 83 % / 40 °C, 93 % 20 cycles 

600 V UL, CSA 
Approvals UL Listed / CSA Certified 

Terminal marking 

Terminals 

Conforming to CENELEC EN 50013 

0.75...2.5 mm2 

Min. 1 x #18...12 AWG 
Max. 2 x #14 AWG or 1 x #12AWG 

SEV, CEBEC, DEMKO, NEMKO, 
SEMKO, Seti, Germanischer Lloyd, 
Bureau Veritas, Maritime Register 
of shipping, Lloyds register of 
shipping 

Short circuit protection 10 A slow (DT,g1) 

Standard conformity IEC 204-1, 337;SEV 1005, 1093; 

Electrical shock protection IP 2X (touch protection) VDE 0113, 0660 part 201; 
BS 4794; CEE 24; UL 486E 

Vibration (assembled to panel) 
Frequencies 10...2000 Hz 
Displacement 1.52 mm (peak-peak) max. 10 G max. 6 h 
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Refer Catalogue SD5 

Complete enclosures for surface mounting 

Enclosures for surface mounting 
plastic or aluminium 

Positions 

E 

D 

C 

B 

A 

Ordering example 
Plastic enclosure for surf. mounting 
with 5 controls 

Pos. E: Pilot light D5P-P5 

Pos. D: Pushbutton 

Pos. C: Pushbutton D5S-F405 W 

Pos. B: 

Key operated selector switch D5P-KN2R1 

Pos A: Blanking plug D5-N8 Series B 

Back of panel components 
for surface mounting 

D5S-F306 W 

Order legend plates separately, 

Order form for copying 
Ordering information for special enclosures for surface mounting 

Customer: 

Originator: 

Date 

Design No. No. of flush surface horizont. vertical top bottom 
holes mount. mount. 

Enclosure for surface mounting 

Plastic 

Aluminium 

O 00000 
O 00000 

Cable gland 

Plastic 

Metal 

Blanking plug 

plastic 

Position of holes 

E 

Order No. 

D 

C 

B 

A 

Design No. No. of flush surface horizont. vertical top bottom 
holes mount. mount. 

Enclosure for surface mounting 

Plastic 

Aluminium 

Cable gland 

Plastic 

Metal 

Blanking plug 

plastic 

9 

Position of holes Order No. 

E D5P-P5 

D D5S-F306W 

C D5S-F405W 

B D5P-KN2R1 

A D5-N8 Series B 

No: 03002 Issue: 9/97 
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EMERGENCY STOP operator 
30 mm 

(Type 05P-MTS34 & 05P-MKR34) 

!El ....PI 

B C 

A OFF ON Ronis 

30 41 36 27 

EMERGENCY STOP ring 
0 60 mm 
(Type D5-15Y) 

te" 

EMERGENCY STOP operator 
40 mm 

(Type D5P-MTS44 & D5P-MKR44) 

B C 

A OFF ON Ronis 

40 41 36 27 

EMERGENCY STOP ring 
90 mm 

(Type D5-16Y) 

ssts.. t,,Zts 

I - 

EMERGENCY STOP operator 
60 mm 

(Type D5P-MTS64 & D5P-MKR64) 

B C 

A OFF ON Ronis 

30 41 36 27 
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Standard momentary mushroom 
operator push-pull/twist to release 
40 mm and 60 mm (eg. D5P-MT2 & 

D5P-MJT2) 

Standard momentary mushroom 
operator push-pull 
40 mm and 60 mm (eg. D5S-MP22 & 

D5S-MJP22) 

Standard momentary mushroom 
operator 40 mm and 60 mm 

(eg. D5P-M2 & 
D5P-MJ2) 

a b "out" b "in" 

40 27 

60 27 
22.8 
22.8 

Illuminated momentary mushroom 
operator 40 mm and 60 mm 
(eg. D5S-LM3 & D5S-LMJ3) 

40 27 22.8 
60 27 22.8 

40 37.9 32.9 
60 37.9 32.9 

40 37.9 33.2 
60 37.9 33.2 
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Locking attachment 
for mushroom operator o 40mm 

(Type D5-AML1) 

guy !sof gg crti 

411 

Protective ring 
for push-pull mushroom operator o 40mm 

(Type D5-AMRG) 
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to, 
TechnicaLinformation 

Refer Cbtalogue-SD5 

Contact blocks (colour coded) 

D5-3X... D5-3BX... 
for front mounting for base mounting 

Versions 

Front mounting 

-01 -10 -L01 

. 1 . 2 . 3 .4 .5 

Snap-on on latch 
2 contact levels 

up to 3 contact blocks per contact level 

Base mounting 

-01 -10 

.1 .2 .3 .4 

-L01 

-E10 

.6 .7 .8 

.5 .6 

-E10 

7 .8 

Snap onto the inside of the enclosure base or onto a hat rail, 

or secure with two screwed fixing straps 

3 contact blocks in one contact level possible 

Possibilities to combine (Front mounting) 

There are maximum 6 contact blocks to be combined 

Technical information 

Rated thermal current ith 
without enclosure (ambient 40 °C) 

with enclosure (ambient 60 °C) 

Rated operating voltage Ue 

10A 
6A 

690 V AC 

O Front or base mounting 
O Small overall depth 
O Simple snap-on contacts 
O Easy to wire 
O Self-cleaning contacts 
O N/O - Green 

O N/C - Red 

O Low voltage - Blue 

Technical information, continued 

Rated operating current /e 

24 V 48 V 110 V 220 V 230/240 V 

AC-1 
AC-15 8A 8A 6A 

10 A 
3A 

10A 
3A 

380 V 400 V 415 V 500 V 690 V 

AC-1 
AC-15 2.5A 2A 2.2A 1.5A 0.75A 

Rated operating current fe continued 

DC-13 24 V 48V 110V 125V 220 V 

-01, -10 
-01, -E10 

3A 
1.3A 

1.5A 
0.4A 

0.2A 
0.13A 

0.6A 
0.13A 

0.1 A 
65 mA 

DC-13 250 V 400 V 440 V 500 V 600 V 

-01, -10 
-01, -E10 

0.3A 
65 mA 

0.2A 
26 mA 

0.04 A 
26 mA 

0.15 A 0.13 A 

Short-circuit withstand 
without welding 

Switching rate 

Fuse rating 
permissible rated current 

Electrical life 

fast (D, gF) 
slow (DT, gG) 

10 A slow (DT, gG) 

6000 operations/hour 

16A 
10A 

AC-11 0.1A 1A 2A 3A 

millions of operations 10 3 1 0.5 

Contact duty 

Contact travel 
D5-... 

800 E-... 

-3X10 -3X01 
-3BX1 0 -313X01 

electronic circuit (H-type- bridges) 
positive opening O for: D5-3X01 

D5-3BX01 

-3X01L 

3.3 5.7 1.05 5.7 3.1 5.7 

I 

0 1 2 3 4 5 6 0 ' 1 2 3 
.111141 
4 b 6 0 1 2 3 4 5 6 

MIT mm 

-3BX01L -3X10E 

mm 

-3BX10E 

3.1 5.7 1.1 5.7 1.1 5.7 

1.11.111 PMPIPPI 
0 1 2 3 4 5 6 0 1 2 3 4 5 6 0 1 2 3 4 5 6 

mm Mr 71 mm 

in preparation 

Terminal marking 

Terminals 

O open 

closed 

according to DIN EN 50 013 

0.75...2.5 mm2 18...12 AWG 
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Refer Catalogue-SD5 

Control and indicating units D5 

r....1,14n1F) 

signalling units 22 5mrn 
Technical information 
ogo 

General technical information 

Front elements 
Degree of protection 
according to IEC 529, DIN 40 050 
Pushbuttons, Mushroom operators, 
Selector switch operators 
Potentiometer operator 
Multi-function operators without sealing cap 

Multi-function operators with sealing cap 

Joy sticks and wobble sticks 

Mechanical design life 
Pushbuttons 
Momentary mushroom operators, 
Selector jog, Selector switches 
Special mushroom operators 

, Multi-function operators 
Joysticks 

Vibration (assembled to panel) 
Frequencies 10...2000 Hz 
Displacement 1.52 mm (peak-peak) 

Shock 
1/2 sine wave (no damage) 

Temperature range 
Storage 
Operating 

Plastic operators (D5P/S) 

IP 66 (NEMA Type 4/4X/13) 
IP 65 
IP 40 
IP 66 
IP 66 

10 000 000 Cycles 

500 000 Cycles 
100 000 Cycles 
3 000 000 Cycles 

max. 10 G 

100G, 11ms 

-25 °C...+55 °C max. 70 °C/24h 
-25 °C...+55 °C 

Humidity 50 %...95 % RH from 25 °C...60 °C 

Metal operators (D5M/B) 

all IP 66 (NEMA Type 4/13) 

10 000 000 Cycles 

500 000 Cycles 
100 000 Cycles 
3 000 000 Cycles 
100 000 Cycles (in each direction) 

max. 10 G 

100G,11 ms 

-25 °C...+55 °C max. 70 °C/24h 
-25 °C...+55 °C 

50 %...95 % RH from 25 °C...60 °C 

Back of panel components 3-Across style 3-Across style 
Standard contact block ratings NEMA A600,Q600 Shock 

600 V AC 1/2 sine wave (no damage) 100G, 11 ms 

AC 15, DC 13 to IEC 947-5 Contact block 

Low Voltage contact mechanical design 5 000 000 Cycles 

block ratings 17...24 VUC, 5 mA Temperature range 

Thermal current 10 A max. continuous current Storage -25 °C...+55 °C max. 70 °C/24h 

without enclosure (40 °C) Operating -5 °C...+55 °C 

6 A with enclosure (60 °C) Humidity 40 °C / 95 % RH / 56 days 

Insulation category Group C, 500 V to VDE 0110 23 °C, 83 % / 40 °C, 93 % 20 cycles 

600 V UL, CSA 
Approvals UL Listed / CSA Certified 

Terminal marking 

Terminals 

Conforming to CENELEC EN 50013 

0.75...2.5 mm2 

Min. 1 x #18...12 AWG 
Max. 2 x #14 AWG or 1 x #12AWG 

SEV, CEBEC, DEMKO, NEMKO, 
SEMKO, Seti, Germanischer Lloyd, 

Bureau Veritas, Maritime Register 
of shipping, Lloyds register of 
shipping 

Short circuit protection 10 A slow (DT,g1) 

Standard conformity IEC 204-1, 337;SEV 1005, 1093; 

Electrical shock protection IP 2X (touch protection) VDE 0113, 0660 part 201; 
BS 4794; CEE 24; UL 486E 

Vibration (assembled to panel) 
Frequencies 10...2000 Hz 
Displacement 1.52 mm (peak-peak) max. 10 G max. 6 h 

SP305 Jesmond Road SPS Electrical Switchboard HALLCO OM Manual

Q-Pulse Id TMS1093 Active 10/12/2014 Page 308 of 334



- . . 

Complete enclosures for surface mounting 

i 
Enclosures for surface mounting 
plastic or aluminium 

Positions 

E 

D 

C 

B 

A 

Order form for copying 
Ordering information for special enclosures for surface mounting 

Customer: 

Originator: 

Date: 

Design No. No. of flush surface horizont. vertical top bottom 
holes mount. mount. 

Enclosure for surface mounting 

Plastic 

Aluminium 

O 011100111 
O E10000 

Cable gland 

Plastic 

Metal 

Blanking plug 

plastic 

Position of holes 
E 

Order No. 

D 

C 

B 

A 

Design No. No. of flush surface horizont. vertical top bottom 
holes mount. mount. 

Enclosure for surface mounting 

Ordering example Plastic 

Plastic enclosure for surf. mounting Aluminium 
with 5 controls 

Pos. E: Pilot light D5P-P5 

Pos. D: Pushbutton D5S-F306 W 

Pos. C: Pushbutton 

Pos. B: 

Key operated selector switch D5P-KN2R1 

Pos A: Blanking plug D5-N8 Series B 

Back of panel components 
for surface mounting 

D5S-F405 W 

Order legend plates separately, 

Er U 

Cable gland 

Plastic 

Metal 
Er 

Blanking plug 

plastic 

Position of holes Order No. 

E D5P-P5 

D D5S-F306W 

C D5S-F405W 

B D5P-KN2R1 

A D5-N8 Series B 

No: 03002 Issue: 9/97 
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5 Switchboard Works 
Test Results 
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J & P Richardson Industries Ply Ltd 

5.0 SWITCHBOARD WORKS TEST RESULTS 

File: /apr_Server/docs/!sched/Masters.doc Revision 0 Date: 25 May 2001 
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FILE: EMC038I/BL 03/01/03 PAGE 1 OF 1 

JOB SAFETY ANALYSIS 

LIVE LOW VOLTAGE WORK 

TESTING SWITCHBOARDS AND CONTROL PANELS WITHIN OUR MANUFACTURING PREMISES 

APPROVED BY: Eric McCulloch (WHSO) 

LOCATION: WACOL WORKSHOP DATE: .?./.1/2.19. 

AUTHORISATIONS PERSONAL PROTECTIVE EQUIPMENT 

Authorisation 
charge 

from person in YES Long cotton clothing V YES 
Insulating work gloves in. test 61/ YES 

Insulating mats / covers in test tRr YES 

Switchboard rescue kit in test P' YES 
ignatu i e) 

TASK Isolation points identified and accessible E3' YES 
Work area clear of obstructions Er YES 

LIVE LOW VOLTAGE WORK Unauthorised access prevented to work area lq' YES 

P.P.E. is fit for purpose V YES 

Test equipment is fit for purpose El( YES 

Written authority to proceed has been obtained from IEK YES 
a person in charge 

TESTING SWITCHBOARDS JPR authorisation to conduct live work is current ' YES 
AND CONTROL PANELS 
WITHIN OUR 

Approved dedicated power supply only used for El( YES 

MANUFACTURING 
testing. 

PREMISES 
Approved dedicated power supply in current test 8/ YES 

OPTION (A) RCD protected outputs used at power supply Eif YES 

> RCD protection checked daily prior to use Ei YES 

> Safety Observer4/ is not required gi YES 

OPTION (B) Non RCD protected outputs used at power supply YES 

> Supervisor consulted prior to use YES 

> Safety Observer is in attendance " - YES 

I understand and am fully a are of the requirements of this job safety analysis. 

Signatures: 1. 2. 3. 4. 5. 
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Form No. F1019/2 
Sheet 3 of 4 

J. & P. RICHARDSON INDUSTRIES PTY LTD 
114 Campbell Avame, WACOL QLD 4076 

Ph: (07) 3271 2911 - Fax: (07) 3271 3623 

E-mail: jpr@jpr.com.au 

SWITCHBOARD ELECTRICAL INSPECTION & TEST REPORT 
VFD & SOFT STARTER SETUP 

Customer Name: I- 6114...ce9 

Project: / x FCM1,0/Ar 5 iwr 49/./ 5e,// -rod 5neileD 
JPR Job No: Z 6 9c:-Lo Item: Drive: 

Constructed by: 6. Z7/ by: R. 6/eIA./ Date: V-7767y. 
Drive Type: 

Drive Rating: 

Drive Setup Details: 

001 - 
00' - O/¼1 

03Z _ OA/ 

Or-f- I - 
0 -/ 1 

- 96 S 

Comments: 

%cp.( Dle/(/65 44-1/C 2--,s17-7(4- P/i{:h^-, e7Ve-S, 
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J. & P. RICHARDSON INDUSTRIES PTY.LTD 
114 Campbell Avenue: WACOL QLD ,1076. 

Ph: (07)3271 2911 - Fax: (07) 3271 3623 
E-mail: brapr:com.au 

SWITCHBOARD CONTINUITY & INSULATION TEST REPORT 

Form No. F102912 

Customer Name: HAccce2 6./4//verseif./4 
Project: / x 90,40,./4 ,f-1-770A, 5vIre."-ige24,4D 
JPR Job No: 86u33 Switchboard: 

Constructed by: 6 50 Tested by: p ,e/A/ Date: 

From To To : Red - White - Blue Neutral 

Sketch: 

SULATIONTESTS79 SECTION 8 9 FAS3439.141 9?3 z44-:,::::,.':,,,,_:, .4,..m.... 

Designation 1000 V Test 2.5 IN Test ( 1 min ) 1000 V Test 

Red to Earth *2w trist 
White to Earth .. 200 h4 -Si- /111 
Blue to Earth -1- 2,00 m SI 
Neutral to Earth 

Red to White 
-I- Z.00 frvi A 

Red to Blue 4- ZOO mit 
White to Blue 4- 2.00 wt.-CZ-- 

Comments: 

P°Loiele 2/57 1 ge/77 CAI lid R/A/4 2---5 / '1=) CvAIL. X' 

- : 
_=- 

. 

- . 
. 
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J. & P. RICHARDSON INDUSTRIES PIT LTD 
114 Campbell Avenue, WACOL QLD 4076 

Ph: (07) 3271 2911 - Fax: (07) 3271 3623 

Umail jpralpr.eom.an 

SWITCHBOARD ELECTRICAL INSPECTION & TEST REPORI 

Form No. F1019/2 
Sheet 1 of 4 

Customer Name: Aft L.L.co 
p_r_oject: / x i/PM/4 STA0-r/ori -94 /70-430,fief, 
JPR Job No: 633 Item: 
Constructed b : CA/5e. Tested b : 2-4/*7-A./ 

Main Functional Unit/s 
Fuse Fittings 
Circuit Breakers 
Neutral 
Earthing 

Reqd 
Checked 

C.T.s Qty 
Meters Qty 
Contactors 
Overloads Qty 
Relays 
Timers Qty 
Control Switches 
Push Buttons 

Qty 
Qty 

Pilot Lights Qty 
Transformers 
Auto Transformers Qty 
Terminals QtY 
Engraving Qty 

Size 
Size 
Size 
Size 
Size 

Fuses/O/L 
Fuse Size 

0/L 
ID 

Date: 53- 7 -03 

Rating 
Rating 
Rating 
Rating 
Rating 
Rating 

Voltage 

%./ Voltage 
Voltage 

Rating Function 
Rating f Function 
Rating Voltage 

Cabling 'Type 
Busbars Type 
Escutcheons / Shrouds Type 
S.A. Metering CTs Qty 
S.A Metering Links TYPe 
S.A. Meters Type 

QtY 

QtY 

QtY 

QtY 

Qty 
Qty 

Size 
Size 

Size 
Size 

ID 
ID 
ID 
ID 

Material ./ IP ratin 
Rating 

Size 
Size 
Size 
Size 
Size 
Size 
Size 

IP Sealing Rating 
Door Latches Qty 'Type 

. 
Operation 

Ventilation Required 
Circuit Schedule Required 
Random Terminal Tightness Power 

Type 
Fitted 

Operation 
Checked 

Control Result 
Busbar System Clearances 
Earth Continuity Body to E 
Cubicle Cleaned 
Paint Finish Intact 

Joints ID 
V" Doors to E \V"- Panels to E 

it 

Comments: 

T7111;7117 I /3 2fifll IZADicuA DvioniT ni-muvrn 
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J. & P. RICHARDSON INDUSTRIES PTY. LTD. 
114 Campbell Avenue, WACOL QLD 4076 

Ph: (07) 3271 2911 - Fax: (07) 3271 3623 
L mall: jpr@jpr.com.au 

SWITCHBOARD / SHEETIVIETAL 
INSPECTION CHECKLIST 

Form No. F101S12 

CLIENT: / -/ f i l C C ' 
JOB NO:&-r (,`"? KS - 

PRODUCT DRAWLSG & SCH EDULE NUMBERS 

/5' (1 )( 6 '7 9 < 7 :r X-0 '-255 
DESCRIPTION: 

/ t/ :10 ee l 4 t P 1 6 /- kW _577) 770/,-/ / 6 fikr3 

CONSTRUCTION 
QUALITY 

COMPLIANCE 
WITH DRAWING:; REMARKS OR 

ACTION 
GOOD POOR YES NO 

1. Folds sV 
2. Welds V 
3. Edges / File t/ 
4. Gauge V 
5. Material 

6. Ventilation Openings / Filter Bracket 

7. Equipment Mounting Arrangement V 
8. Doors Stiffened / 

' 9. Escutcheons and Lexan Covers V 
10. Cable Saddles - ..,--' 

11. Grinding -,---- 

12. Door Stays Fitted 

13. Earth Studs c,v 
_4. Rubber Retainer v.. 

15, Drawing Holder V 
16. Hat Sections 

17.' Locking Bars Fitted t7-- 

18. External Crevice Welded And Ground V - 

19. Legend Cards ? 

20. General Conditions Satisfactory ../. 

21. Cabinet Clean 

22. Job Name and Number Marked 

'SPECTED BY: 14-Ai DATE: / -6 TI cl"<". 
- 

AFFIX STATUS HERE Yellow Awaiting Inspection 
Green Inspected/Tested Passed 
Red Inspected/Tested waiting Rectification 
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J. & P. RICHARDSON INDUSTRIES PTY LTD 
114 Campbell Avenue, WACOL QLD 4076 

Ph: (07) 3271 2911 - Fax: (07) 3271 3623 

E-mail: jpr@jpr.contau 

SWITCHBOARD & SHEETMETAL INSPECTION REPORT 

Form No. F1017/3 

Customer Name: -0 L. I c_ Job No: 777 ( 3 3 
Item: 

i rt.', _--, v - - 7,-, ;--, - -," v 7.-,;-,-... -,?_-3.e._ 

Drawing No :: 
CA1-- -12; L `, L , '',-, i ,,, 7; -3 

TASK 
PRODUCT 

DETAIL 
INSPECTED 

BY BY 
PASS / 
FAIL 

C ORRECTIVE ACTION 
REQUEST OR 
COMMENTS 

Design Documents , es---- tt.--",<._ 

Drafting Documents `r\ (- l i -"--' 
Sheetmetal 

(Refer F1018 for details) 
Switchboard 

Doors J ka 

Cell/Panels 

'ainting 

Process Powder / Wet 

Min DFT (40 STD) 

Cure Test 

Colour Exterior 

Colour Internal 

Colour Panels 

:"( (A 1 , '. i ( ry MI 
(1" 

i;7(( 

/-, Wir .,.q 

e0/f% -e , 

Cubicle Erection 4,0 

Electrical Fitout 
(In accordance with drawings) 

E. ENsok 

V. 4124610 

/1 btt 

cifiliott 
.....f,..,,,,-es,..., 

Inspection & Test 

(Refer to FI019) 

Packing 

omments: 

V( - , - 2 - , , de 

Ar ,7 

Affix Status Here: - v 

-fi 

Yellow Awaiting Inspection 
'4- " 

Green Inspection & Test Passed 
a5' ' 

Red Inspection & Test Failed, Awaiting Rectification -,.. A- ' 
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J & P Richardson Industries Pty Ltd 

6.0 "AS CONSTRUCTED" DRAWINGS 

File: //Jpr_Server/docs/!sched/Masters.doc Revision 0 Date: 25 May 2001 
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5 

6 

7 

1 

I 72-444 AS CCISTaell trY. 

A I-S-14 !MED RR 0:16TILCItli U. 
ENO. DATE MIENDIADA INMAJS, 

A 

T S 

PRINCIPAL 
ENGINEER 

O 

T J S 
C E 

.S. y 
ti 0.2 
S 

S. 
ELE T 

ELECTRICAL DRAWING LIST 

Sheet No. DRAWING NUMBER REV. TITLE 

E04-B69633/A0 B DRAWING INDEX 

01 E04-B69633/A1 B POWER DISTRIBUTION SCHEMATIC DIAGRAM 

02 E04-B69633/A2 B PUMP 01 SCHEMATIC DIAGRAM 

03 E04- B69633/A3 B PUMP 02 SCHEMATIC DIAGRAM 

04 E04-B69633/A4 B COMMON CONTROL & ALARMS SCHEMATIC DIAGRAM 

05 E04-B69633/A5 B PLC/RTU SCHEMATIC DIAGRAM 

06 E04-B69633/A6 B PLC/RTU TERMINATION DIAGRAM 

07 E04-B69633/A7 B EQUIPMENT LIST 

08 E04-B69633/A8 B CABLE SCHEDULE 

09 E04-B69633/A9 B SWITCHBOARD LABEL SCHEDULE 

10 E04-B69633/B0 B SWITCHBOARD GENERAL ARRANGEMENT 

11 E04-B69633/B1 B SWITCHBOARD CONSTRUCTION NOTES 

12 E04-B69633/B2 B SWITCHBOARD CONSTRUCTION DETAILS 

13 E04-B69633/B3 B RAG REDUCTION TUBE FOR THE VEGA LEVEL PROBE 

14 PO4-1369633/X0 C PUMPING STATION PIPEWORK LAYOUT 

15 PO4-B69633/X1 C PUMPING STATION PIPEWORK LAYOUT 
.1 

R.P.EO. NO. DATE NAME DATE 

MANAGER 

ENGINEERING 
DATE DESIGN D.MC. 18-3-04 

pRooucros / Novroax 
DELEGATE 

DATE 

DRAWN 18-3-04 

A 

JOB ALE 

ACAD FILE E49633A0aNg 

51W No FIELD 

CAECXED Brisbane City SURVEYED 

B 

ALH. DATUM 

E 

BriSbane ""13-7; Water jsaftwod raienomft: 

PROJECT 

THE SANCTUARY AT JESMOND 
FIG TREE POCKET 
JESMOND ROAD S.P.S. No.2 

G 

i Registered Professional Engineer of Queensland 
MR C. S. BERLIN 

RPEQ 4001 
ACAL 

Sianature __15!..cAsatecT23: I 42,7 

AS 
CONSTRUCTED 

J. & P. RICHARDSON PlL (07) 3271 2911 

INDUSTRIES PTY LTD ELECTRICAL CONTRACTORS AND ENGINEERS FAX (07) 3271 3623 

AWL 13 001 962 325 114 CAMEL ARE 11.1:01. CLD 4076 DIAL 'prOkccom.ou 

Dote: I6 -3-04 I Traced: KR I Chocked I JR Dewing No.: 034-B69633AD I Rev.: A 

TITLE 

ELECTRICAL DRAWINGS 
DRAWING LIST 

SCALE NT S N. I OF 1A SHEETS 

DRAWHG W 

E04-B69633/A0 
AMEND. 

J 
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P 
A B C E F H J 

10 

11 

12 

II 

18 

19 

20 

21 

22 

23 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

33 

39 

40 

ENERGEX SUPPLY 
3 PHASE, 415V SUPPLY 

5.6kA FOR 1 Sec. 
N L1 L2 L3 

_LI__LJ_ 
ENERGEX 

METERING 

TARRIFF 22 

® 6A 

MAIN 
CIRCUIT 

BREAKER 

63/63 

94,1,0 n ENERGEX POWER 

FAILURE RELAY 

11411 

1001K I) 

DIRECT CONNECTED 

o o o REMOTE GEN-SET CONNECTION SOCKET 

80kA 

02 
(NOTE 11 

NOTE 

GEN-SET 
CIRCUIT 

BREAKER 

SUBMERSIBLE PUMP No.1 ---C 22kW 
Refer to Sheet 02 

306 

63A 

e 6A 

x.vo 

SUB- DISTRIBUTION 

BOARD CB 

0 32A 
x,ro 

cc 3 co 

To Sheet 2) 

1 04241 AS COISTM.K110 LP. 

A OW FIB (CIISTRIXTEN LA 

TE AMENDMENT 

673 
C 3 PHASE 

674 
C 32 AMP 

675 
OUTLET 

670 

IN POWER 

R FAILURE 0421 
672 LI RELAY 

II-c. 

e 6N7, 

N 
C 24 

10A° 677 

0 6A 

DOOR 

0006 678A 

GPO 11131 

or Pump Schematic Details ) 

SUBMERSIBLE PUMP No.2 I Refer to Sheet 03 

22kW for Pump Schenatk Details 

30A 

LAPTOP G.P.O. (10A) 

DOOR SW. 

DOOR SW. 

6783 

678C 

DOOR SWITCHES 

CLOSED WHEN DOORS OPEN 

INS) 

FLUORO IN RTU CUBICLE 

FLUORO IN PUMP CUBICLE 

FLUORO IN MAIN SWITCH CUBICLE 

0 
0 10A 

1 

CRITEC j 

687 : SURGE ; 

N7 

631 RTU POWER SUPPLY 
(Refer to Sheet 04 Line 341 

!Refer to Sheet OS Line 61 
......--Z 

if 
HI FILTER 

-- , 

0 6A 

6A 

O-x 
6A 

0 x 

6A 

PRINCIPAL 
ENGINEER 

1681 
240VAC 

WW-2 

SPARE 

SPARE 

SPARE 

R.P.E0. NO. DATE 

MANAGER 

ENGINEERING 
DATE DESIGN 

PRODUCTION / NETWORK 

SACELECATE 

GATE 

DRAWN 

OfCKED 

WELL CLEANING POWER SUPPLY moor to sneer ol. Line 261 

NAME GATE JOB FILE 

B vvaterjmiwa. D.MC. 10-3-04 ACID FlLE 369633ALdwg 

PJL 18-3-04 SURVEY No. FIELD ECOK 

Brisbane City SURVEYED A.H. DATUM 

A B C 

NOTES 
1. DIXDMING GENSE1. PUMP 1 DIST. BOARD CPCIAT 

BREAKERS ARE LINE SIDE SHROUDED. 

2. CIRCUIT BREAKERS RATINGS TO SUIT FAULT LEVEL. 

3. CIRCUIT BREAKER SETTINGS 100%. 

L. ALL WIRES 8 CABLE CORES ARE FERRULED WITH 

GRAFOPLAST 512000 COMPATIBLE LABELLING. THE 

FOLLOWING PREFIXES ARE USED: 

MAIN PUMP No. 1 1 

MAIN PUMP No. 2 2 

COMMON WIRING 6 li.e. FLOW, LEVEL. PRESSURE). 

0 

0 

0 

A1-02 

LEGEND: 

RELAY OR 

CONTACTOR COIL 

FIELD DEVICE 

R.T.U. FUSE TERMINAL 

R.T.U. LINK TERMINAL 

SWITCHBOARD TERMINAL 

CATHODIC PROTECTION 

TERMINAL 

RTU DIGITAL INPUT 

RTU DIGITAL OUTPUT 

RTU ANALOG INPUT 

EQUIPMENT ITEM No. 

Registered Professional Engineer of Queensland 
MR C. S. BERLIN 

RPEQ 4-001 
DIV: EL/ TRICAL 

Signatu Ws: Date:ZIAL0(/ 
AS 

CONSTRUCTED 

Sheet 01 
\+. J & P. RICHARDSON FAX (07) 3271 2911 

INDUSTRIES PTY LID ELECTRICAL CONTRACTORS AND ENGINEERS 

ABA 23 EDI 952 325 114 EJAPill AR VOX DO 4076 

FAX (07) 3271 3623 

OVA. jr0jpe.contou 

Dee: 18-3-04 I Traced: P.H. I Checked: I 217 Drawing No.: E04-869633AI I Rev.: A 

PROJECT TITLE 

THE SANCTUARY AT JESMOND POWER DISTRIBUTION 
FIG TREE POCKET SCHEMATIC DIAGRAM 
JESMOND ROAD S.P.S. No.2 

E F H 

SCALE NTS N' 2 OF 16 SHEETS 

DRAWING N' 

E04-B69633/A1 

AMEND. 

B 
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A 

10 

11 

13 

14 

IT 

13 

19 

20 

22 

23 

25 

26 

27 

28 

29 

31 

32 

33 

35 

36 

37 

38 

9 

40 

(From SHEET 01) 

415V SUPPLY 

E N L1 L2 L3 

1K4" 

INCITE 1121 ® 
oz 

1K3 -OM 

,r-j) 

e o. 

--° -`3 
SOFT STARTER 

1LA 

LI T 

-"rC.---. if -1::X. 
.)-c- 

.....4..0-1.2 T2Ci c -I 

.-r" c pT31 

1 d 094 
100 69 

109b 
C 

10d 
131 

di 

(f 
A 75 

BI 
V 

76 CI 

Br 6 77 

/\/ J 

1006 

LI ,- 

1K1 PUMP 1 - COI 

B. 

PUMP 1 - ST, 
14.24. 

PUMP 1 - F101 

PUMP I - LIN 
5.17, 13, 

SOFT START 
2, 

PUMP 1 - SOI 

is IL. 

--"-- 

0 -. '- 55 
1 

i, f', e 1(2-1 

to3 STOP 
.--'° 
START kg 

1K5-1 e 11(2 106 

0 
,4, 103a --1-° , 

107 1K6-1 .-----o o ----°- 

11(3-1 108 0 HRM1 

CI 

102 . OPERATION 22 no r 1K3 
D21 

X23 FULL 1/01.222E 244 1K4 

: 31 FAULT IK5 
2c1 1009 

1K2 -2 113 12 
)5TART/STOP ------° . 

114 1:03 SOFT I 

ji..,07._ins±:t _r_216_6ESET 0 
RESET 

I____O_____O____I 

STARTER 
1UI 

RS485 

05485-A 

95435 -8 
TO SOF 

(SHI 

101 

----_____ 
L MOISTURE IN OIL -4 1009 

RELAY 
o Hi 1K8 

15 .1111 

) 
REFER 

C 
13 IUDS LINE 18 

= 
MOISTURE IN 

OIL PROBE 
--- ------ 

I To Sheet 03 

PRINCIPAL ORIGINAL SIGNED BY R.P.E0. NO. DATE 

ENGINEER 
NAME DATE 

AS (061IDATED LP 

MANAGER 

ENGINEERING 

DATE DESIGN OK. 18-3-04 

A 11-5-16 REYSE0 FOI (D61160 LP. 

NO DATE AMENDMENT 

A 

1E4S 
PRODUCTION / NETWORK 

DELEGATE 

DATE 

DRAWN P.N. 18 -3-04 

CHECKED Brisbane City 

J08 FIE 

SUBMERSIBLE PUMP No.1 

22kW 
30A 

t}r T) MOTOR THERMISTOR 
.13 ./2 

24V DC 

Map 015 
16 

RTU INPUTS PUMP No.1 
1K1-1 

O 
moo DI1-00 POWER ON 

17 18 

TROL CIRCUIT POWER ON RELAY 

RT/STOP RELAY 

RS RUN METER ® 

E CONTACTOR 

ER BY-PASS CONTACTOR 

T STARTER FAULT RELAY 

T STARTER No. 2 

:ET 3 LINE 29) 

AZAD FILE B69633,61.dwg 

SURVEY No. Flan BOOK 

SURVEYED AR DATUM 

B C E 

181 

18 

-0 
19 

0 11/01 on-o1 '\ j- SPARE 
20 

11/02 r DI1-02 )_. 
'431 

-1 
22 

SPARE 

23 4 
/--\ /--- EMERGENCY STOP 

-0 O ( 
zs 

11(5-2 

26 

011-04 ")--* SPARE 

O 0 ( onr___-.1Ths ), 
SOFT STARTER FAULT 

26 

29 

1RK-'721. e 
o 

O 

30 

Goat_ LOCAL RESET 
n/06 

31 

CD n/07 
32 

...---"° 
( 011-07 >_,. /--\ PUMP RUNNING 

1K8-1 
O ----° 

(' on-0 )_, -\ MOISTURE IN OIL 
33 

t1/06 

34 

02-------( t/110.--11---\--- SPARE 
0 

36 

-0 
37 

0- n/1( (/-2110---. SPARE 
38 

(To sheet 04 Line 2) 

1.809 

84 RTU OUTPUTS 

D11-11 )-* SPARE 

V 

01/03 

125 126 

To sheet 03 Line 22) 

83 

PUMP No.1 

PUMP STATUS 

NOTES 

I. INCOMING A PUMP CIRCUIT BREAKERS ARE LINE SIDE SHROUDED. 

2. CIRCUIT BREAKERS RATINGS TO SUIT FAULT LEVEL t LOAD. 

3. TERMINAL NUMBER SHOWN EITHER IMMEDIATELY BELOW. RIGHT OR LEFT OF TERMINAL. 

4. FUSE TERMINALS ARE TO BE FITTED WITH 100nA FUSE-LNG UNLESS OTHERWISE 

SHOWN. 

5. CIRCUIT BREAKER SETTINGS 100 

51s. 

6. ALL WIRES & CABLE CORES ARE FERRULED WITH GRAFOPLAST 012000 COMPATIBLE 

LABELLING. 

7. THE FOLLOWING PREFIXES ARE USED 

MAIN PUMP No. 1 1 

MAIN PUMP No. 2 = 2 

COMMON WIRING 6 0.e. FLOW, LEVEL, PRESSURE). 

PUMP START/STOP RELAY 

FAULT RESET 

23. 

SPARE 

0 

LEGEND: 

RELAY OR 

CONTACTOR COIL 

FIELD DEVICE 

R.T.U. FUSE TERMINAL 

R.T.U. LINK TERMINAL 

SWITCHBOARD TERMINAL 

6 CATHODIC PROTECTION 

TERMINAL 

RTU DIGITAL INPUT 

RTU DIGITAL OUTPUT 

RTU ANALOG INPUT 

EQUIPMENT ITEM No. 

Registered Professional Engineer of Queensland 
MR C. S. BERLIN 

RPEQ 4001 
EL CTRICAL 

Date.,23. /2 '044 Sig natur 
AS 

CONSTRUCTED 

Sheet 02 
\ir. Lb. & P. RICHARDSON (07) 3271 2911 

INDUSTRIES PTY LTD ELECTRICAL CONTRACTORS AND ENGINEERS 

ABX 0316 952 325 114 CMIPEELL NW Vat OLD 4076 

r4r. (07) 3271 3623 

EVA& OrOjaccontou 

Me: 18-3-04 I Traced: P.H. I Checked: I PR Droving No.: E04-B69633/A2 I Rec.: A 

PROJECT Brisbane, 1Wed,-: THE SANCTUARY AT JESMOND 
ilr--;--.40-.1 FIG TREE POCKET Wakitung JESMOND ROAD S.P.S. No.2 

G 

TITLE 

PUMP 01 

SCHEMATIC DIAGRAM 

SCALE NTS 14 3 OF 16 SHEETS 

DRAWING N' 

E04-B69633/A2 
J 

AMEND 
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A 

10 

11 

13 

14 

15 

16 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

35 

6 

37 

38 

39 

40 

(From SHEET 02) 

415V SUPPLY 

E N Ll 12 L3 

_____,___ 
NOTE 021 0 

2K3-M 

...2,'' 

SOFT STARTER 
2U1 e ® 

11 

-NA 
T1 ail 

:-:; c 

-4' -1--.--- 
L2 129 ( -I 

L3 T3C: C 

2 PE PE 1 
d 209a 200 I 69 

2090 
C 

704 
Si 

C oVA 750 
BI 

76 CI 

at Br 
77 1 

N 

200N 

L1 ,- 

e 2K1 PUMP 2 - COI 

a. 

PUMP 2 - ST 
14, 24, 

PUMP 2 - HO' 

PUMP 2 - LIN 
5, 17, 18, 

SOFT START 
2, 

PUMP 2 - SOI 
1..14, 

0 2K2-1 
°::: : 

So2._.,..,...0_,.TOP ..:.-f'''An,RT 
2K5-1 

204 206 0,2K, 
1 .., 

"1 203a 11;- 

207 2K6-1 

I._. 

-o $ 0 -----C" 

2K3-1 201 6 FIRM? ----,-0 _ 

202 . 21 OPERATION 22 . 210 210 
..--.4 1 

) 23 FULL VO5AGE 24i - 264 

I 31 FAULT 334. 

- 
2K5 

2ci 200N 

: fib 2K2-2 
213 ID ----° START /STOP 

214 iDi3 SOFT I 

2K7-1 RESET 0 
2.1-7----°7-1-c."----11,D11RESET 

L.. 2 

RS485-A 

STARTER 
2U1 

RS485 

_ _____I 

I 

TO SOFT STARTER No. 1 """ 

(SHEET 2 LINE 29) 55485-8 

-66-- TO R 

(SHEET 5 

1 MOISTURE IN OIL 100N of N 

RELAY 
2K8 

15 182 r of ) 
I 

-_- 
MOISTURE IN 02. PROBE 

REFER 

C 12/24 LINE 18 

--------- 

I To Sheet 03 1 

8 0-0-44 AS (011511401111 LP. 

A 11-5-04 WNW RR 0816712111:11 

NO DATE AMENDMENT iNnks 

A 

PRINCIPPJ. ORIGINAL SIGNED BY R.P.E.O. NO. DATE 
ENGINEER 

NAME DATE JOB FILE 

SUBMERSIBLE PUMP No.2 

22kW 
30A 

1 MOTOR THERMISTOR 

TROL CIRCUIT POWER ON RELAY 1132 

RT/STOP RELAY 

RS RUN METER ® 

E CONTACTOR 0 
ER BY-PASS CONTACTOR 

FT STARTER FAULT RELAY 

0 Mop 
SO 

-0 

2K1-1 12/16 

51 52 

w- 
12/17 0 12/ 

53 54 

12/18 

56 

69 

-0 
71 

18 
24V DC 

57 se 

.--0 o 12/20 

59 60 

2115-2 12/21 w-0-.......,0 
61 

RESET 

0 
62 

02/22 

--r° 0 0 
63 64 

2K3 -2 a 12/23 0 
....-- 

0 
65 66 

2K8-1 
0 ----4 

C) 61 68 0/24 

12/26 

72 

*-93 
74 

TU 

LINE 8) 

MANAGER 

DaG1NEERING 

PRODUCTION / NETWORK 

DATE 

DATE 

DESIGN 

DRAWN 

CHECXED 

DAC. 

P.H. 

18-3-04 

111-3-04 

Brisbane City 

ACRD FILE 

SURVEY No. 

SURVEYED 

B69633A3.dwg 

FIELD BOOK 

A.H. DATUM 

B 

J2 

040 

RTU INPUTS PUMP No.2 ( D11-16 
POWER ON 

C1711-17 f---0- SPARE 

( D11-18 /--k)- SPARE 

(To sheet 04 Line 10) 

(To sheet 02 Line 341 

124 RTU OUTPUTS 

Dni2 
0-6 EMERGENCY STOP 

(i-t2,!\' )-. SPARE 

)--ws, SOFT STARTER FAULT 

\ r-----k )--. LOCAL RESET 

( 011-23 /---\ 76 PUMP RUNNING 

( Dni--2=' \-)- MOISTURE IN OIL 

D"/ SPARE 

[N1_26 

SPARE 

011-21 -\ 
SPARE 

Brisbane Water Ggiatairg 5 

Etas 

133 134 

PUMP No.2 

PUMP STATUS 

NOTES 
I. INCOMING a PUMP CIRCUIT BREAKERS ARE LINE SIDE SHROUDED. 

2. CIRCUIT BREAKERS RATINGS TO SUIT FAULT LEVEL 0 LOAD. 

3. TERMINAL NUMBER SHOWN EITHER IMMEDIATELY BELOW. RIGHT OR LEFT OF TERMINAL. 

4. FUSE TERMINALS ARE TO BE FITTED WITH 100mA FUSE-LINKS UNLESS OTHERWISE 

SHOWN. 

5. CIRCUIT BREAKER SETTINGS 100 

*A. 
6. ALL WIRES a CABLE CORES ARE FERRULED WITH GRAFOPLAST 512000 COMPATIBLE 

LABELLING. 

7. THE FOLLOWING PREFIXES ARE USED: 

MAIN PUMP No. 1 1 

MAIN PUMP No. 2 2 

COMMON WIRING 6 0.e. FLOW. LEVEL, PRESSURE,. 

PUMP START/STOP RELAY 
16. 

FAULT RESET 

SPARE 

0 

O 

LEGEND: 

RELAY OR 

CONTACTOR COIL 

FIELD DEVICE 

R.T.U. FUSE TERMINAL 

R.T.U. LINK TERMINAL 

SWITCHBOARD TERMINAL 

CATHODIC PROTECTION 

TERMINAL 

RTU DIGITAL INPUT 

1, AI-02 \I 

RTU DIGITAL OUTPUT 

RTU ANALOG INPUT 

EQUIPMENT ITEM No. 

Registered Professional Engineer of Queensland 
MR C. S. BERLIN 

RPEQ 4001 
D CTRICAL 

_DategPa Signatur 
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B 

_ 

2 

3 

4 

5 

6 

181 

ELV CONTROL 

24V DC 

(From sheet 02 line 21) 

12 

RTU INPUTS COMMON CONTROL 

SITE ATTENTION ALARM 
RESET PUSHBUTTON 

LOCAL/REMOTE STATION 

SURCHARGE IMMINENT ALARM 

SITE POWER ON 

8 

9 

10 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 DS1 CIS2 DS3 DS4 DS5 DS6 DS7 

2/4 3-1 12/4 3-2 12/4 311.727173-4 12/4 3-171;/73-6 12/43 -7 
22 AUX 12/44 

112 24V DC 

(From sheet 03 line 21) 

12 

183 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 18 

_ 33 

34 

35 

36 

37 

WW - 1 

185 

1K3 

2K3 

WW-3 

(I) 
24V DC 

WW-2 

0 

RTU OUTPUTS 

135 

RTU POWER OK 

SURGE DIVERTER OK 

ENERGEX POWER ON 

SECURITY ALARM DOORS CLOSED 

MAIN INCOMER CB CLOSED 

BATTERY SYSTEM OK 

WELL WASHER 

SOLENOID VALVE 

(EXTERNAL TO BOARD) 

ATTENTION INDICATOR 

(SWITCHBOARD) 

BATTERY CHECK RELAY 

( Sheet 05 Line 5 ) 

SPARE 

SPARE 

24V DC 

(Sheet 05 Line 021 

WELL LEVEL 

TRANSMITTER 
ADJUSTMENT UNIT 

(VEGAI 

J4 

24V DC CONTROL 

LCR61 

WELL LEVEL 

TRANSMITTER 

(VEGA) 

DELIVERY LINE 

PRESSURE TRANSMITTER 

ADJUSTMENT UNIT 

(VEGA) 

DELIVERY LINE 

PRESSURE TRANSMITTER 

(VEGA) 

RTU ANALOG INPUTS 

(NOTE 2 &3) 
AI /0- 

65 AI/0. 0 

LI 
C LO 

L2 

-4- I 

g J2 

SURCHARGE IMMINENT ALARM 

141 a SURCHARGE IMMINENT 

,HE ELECTRODE 

RTU ANALOG INPUTS 

FOR INSTRUMENTS 

ANALOG 
LEVEL 
METER 

RTU (Sheet 05 Line 2) 
24VDC 

15 12 

15A 15. 

4-20mA 

A 1-...00\ 

12- 

A1/6. 0 
180 

RTU (Sheet 05 Line 21 
24V0 

16 

1 

182 

6. 

4-20mA 

Al/Z- 

A1/1- 

--1 SPARE 

IS AI/1.. 

AI-O2 ,--, 

1 SPARE 

AI/3. 
AI -03 

I SPARE 

SPARE 

1,4; AI/2. 

14 AI/3- 

,- 
OS 

>p o 

171 WC>--I(-----\1-1 

175 AI/S 

AI-04 

AI/4. 1 SPARE 

17 

1 
SPARE 

in 

AI-01 

WELL LEVEL 

/2- 
I DELIVERY PRESSURE 

18 AI/7. 
184 

SURGE DIVERTERS 

NOTE 
1. ALL WIRES t CABLE CORES ARE FERRULED WITH GRAFOPLAST 

512000 COMPATIBLE LABELLING. 

THE FOLLOWING PREFIXES ARE USED: 

MAIN PUMP No. 1 1 

MAIN PUMP No. 2 2 

COMMON WIRING 6 14e. FLOW, LEVEL. PRESSURE) 

2. TERMINAL NUMBER SHOWN EITHER IMMEDIATELY BELOW. RIGHT 

OR LEFT OF TERMINAL. 

3. FUSE TERMINALS ARE TO BE FITTED WITH 100mA FUSE 

TERMINALS UNLESS OTHERWISE SHOWN. 

4. DOOR SWITCHES TO BE INSTALLED ON ALL DOORS. 

(Sheet 01 Line 9) SURGE 

SD1 SO2 SD3 FILTER 

SD. 

N7 

5012 5023 

(Sheet 01 Line 32) 681 

(Sheet 04 Line 14) 

- J SOAR 

16 

12/29 

SD3F 

SD ALARM RELAY 

SD- 

"CLOSE" a HEALTHY 

O 

O 

0 

LEGEND: 

RELAY OR 

CONTACTOR COIL 

FIELD DEVICE 

R.T.U. FUSE TERMINAL 

R.T.U. LINK TERMINAL 

SWITCHBOARD TERMINAL 

CATHODIC PROTECTION 

TERMINAL 

RTU DIGITAL INPUT 

AI-07 

RTU DIGITAL OUTPUT 

RTU ANALOG INPUT 

EQUIPMENT ITEM No. 
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2 

3 

4 240VAC FROM 

SUB-DISTRIBUTION BOARD 

5 Meet 01 Line 32) 

681 
BC 

6 2496 AC 

241I IX 

BAT T POWER 

8 
OK ON 

RTU 

9 

RTU POWER FAL 
1.4a 

10 
RELAY ee g R 
(Sheet 04 Line 131 (porn ono. 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

I 22 -0-64 AS C0161111ATE0 LA 

A 11-5-11 liFY6E0 IOC CO61EuE10 LP. 

NO DATE AMENDMENT NMALS 

A 

24V DC SLPPLIES 

SURCHARGE LEVEL PRESSURE 
IMMINENT TRANSMITTER TRANSMITTER 

14 n JS 12 A 12 

SPARE 

11 12 

30 40 178 0 1790 182 0 1830 90 100 
SAW SAW SAW 5 AN 

249 DC 

PRINCIPAL 
ENGINEER 

SAW 
02 01 

13 

-II- -1)- 
2 X 6.5 Ah 

BATTERIES 

DV DC 

'Sheet 03 he 291 

TO SOFT 

42 STARTERS 

(=> 
1 AMP T 

110 012 0 K; 

JI 

AMP 

0 
13 

0 JR 

SOCKET CONNECTION 

TO TELSTRA LINE 

C. 

56K V90 
MODEM 

N N N 

REFER TO SHEET 6 

Zr 

.; 
N 

E3 - 

POWER 

SUPPLY 
CONNECTOR 

P2 P1 J 

RS 485 PORTS 

RS 232 PORTS 

0 1 2 3 4 5 7 E4 

ANALOG INPUTS 

MOTHER BOARD 

DIGITAL INPUTS MODULE Na. 1 DIGITAL OUTPUTS MODULE No. 1 

P.M. 

A 

El COMM 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 :03 E2 7 5 4 3 2 0 COMM 

REFER TO SHEET 6 REFER TO SHEET 6 

REFER TO SHEET 6 NOT USED 

0 

ig 

16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 COMM E7 

DIGITAL INPUTS MODULE No. 3 

EXTENSION BOARD 

0 2 3 COMM Ea 

ANALOG OUTPUTS 

DIGITAL INPUTS MODULE N. 2 DIGITAL OUTPUTS MODULE Na. 2 

E6 7 6 5 ES COMM 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 3 2 0 COMM 

R.P.E.O. NO. DATE 

REFER TO SHEET 6 REFER TO SHEET 6 

PONE DATE JOB FILE 

MANAGER DATE 

ENGINEERING 

PROOUCTION / NETWORK DATE 

DELEGATE 

DESIGN D.MC. 13-3-04 MAO FILE 86963 AS.dvg 

DRAWN 18-3-04 SURVEY No. F101 BOOK 

CHECKED Brisbane City SURVEYED AFL DATUM 

B C D E 

pi w:mso Detwasins 

VtfaljigtOIZO4d 
F 

NOTES 

1. TERMINAL NUMBER SHOWN EITHER IMMEDIATELY BELOW. RIGHT OR 

LEFT OF TERMINAL. 

m 

0 

0 

LEGEND: 

RELAY OR 

CONTACTOR COIL 

FIELD DEVICE 

R.T.U. FUSE TERMINAL 

R.T.U. LINK TERMINAL 

SWITCHBOARD TERMINAL 

CATHODIC PROTECTION 

TERMINAL 

RTU DIGITAL INPUT 

AI-02 Nj 

RTU DIGITAL OUTPUT 

RTU ANALOG INPUT 

EQUIPMENT ITEM No. 

Registered Professional Engineer of Queensland 
MR C. S. BERLIN 

RPEO 4001 
DIV: ELECTRICAL 
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B C D E F H 1 

2 

3 
SUPPLY FROM BATTERY -[ 

13 

14 

4 SURCHARGE IMMINENT MULTITRODE n 

SPARE -[ 
5 

SPARE -[ 

6 11 

SPARE -{ 
18 

7 RTU SUPPLY { n 

MODEM SUPPLY { 110 

8 
J2 

24V DC SUPPLY { JB 

181 
9 

POWER ON RELAY TEl L IT /00 

10 SPARE 

11 181 

EMERGENCYSTOP 

12 
La, 

SPARE 

381 

13 
SOFT STARTER FAULT RELAY 165 L 11/05 

1111 

LOCAL RESET 

14 181 

PUMP RUNNING RELAY 103 L RIOT 

181 

15 MOISTURE IN 011. L 11/08 

16 

SPARE 

17 
SPARE 

.131 

18 SITE ATTENTION ALARM RESET P/B L 0/12 

STATION LOCAL/REMOTE [011 11/13 

19 
41R0 

181 

SURCHARGE IMMINENT ALARM RELAY LC61 L 11/14 

...--'° 
181 _ 20 SITE POWER 014 RELAY PFR-2 L 11/15 

....--. 
12 

21 
24V DC SUPPLY -[ JD 

182 

POWER ON RELAY 201 L 12/16 

22 
SPARE 

23 
182 

24 
EMERGENCY STOP Ha-To. 

SPARE 

182 
25 SOFT STARTER FAULT RELAY 2145 L 12/21 0 181 

26 LOCAL RESET 12/22 

182 

PUMP RUNNING RELAY 2K3 L 12/23 

27 182 

MOISTURE IN OR. L 12/24 

28 SPARE 

SPARE 
29 

SPARE 

30 182 

RTU POWER OK L 12/28 

182 

31 SURGE OIVERTER ALARM 12/29 

182 

ENERGEX POWER ON RELAY PER-1 L. 12/30 

32 
SPARE 

33 

34 

35 

36 

37 

RTU 

TERMINAL STRIP 

1 

2 

3 

4 

5 

6 

7 

9 

10 

11 

12 

13 

15 

16 

93 

19 io- 
20 

21 io- 
22 

lo- 

25 io- 
26 

27 

28 

29 io- 
31 

32 

33 

lo- 

36 

37 io- 
38 

9 

40 

42 

43 

44 

45 

46 lo- 
41 

46 

49 

50 

51 

52 lo- 
53 

54 

55 io- 
56 

59 -D- 
60 

61 

62 

63 

64 io- 
65 io- 
66 

67 

68 

69 

70 

71 io- 
72 

73 

74 

75 

76 

77 

78 

79 

80 

81 

-0- 
io- 

82 

2609 AVM DE 

POWER SLPFtY 

1. WV DE POWER 

J SLFPLY 

1 DV DC PINIER 

SLF'PLY 

COMM 

DIGITAL 

INPUT 

MODULE 

1 

24V DC 

COMM 

DIGITAL 

INPUT 

MODULE 

2 

24V DC 

24V DC SUPPLY 

SPARE 

2450C SPARE 

SPARE 

SPARE 

SPARE 

SPARE 

SPARE 

SPARE 

SPARE 

SPARE 

SPARE 

SECURITY ALARM DOOR OPEN DOOR SWITCHES 

MAIN INCOMER CB CLOSED 

WI X 

BATTERY SYSTEM OK 

SPARE 

SPARE 

RTU 

TERMINAL STRIP 

13/35 

0/36 

0/37 

0/31 

13/42 

O 
13/43 

AU 13/44 

183 

BOK 13/45 

L3/43 

13/64 

B/45 

I 22-1144 A5 E96013170 LP. 

A 1-544 REMO FOR M61001= LP. 

N0.1 DATE I AWENDUENT 

A 

PRINCIPAL 
ENGINEER 

R.P.E.O. NO. DATE 

144NAGER 

ENGINEERING 
DATE DESIGN 

PRODUCTION / NETWORK 

tro,43 
DATE 

DRAWN 

CHEMED 

B C 

NAME DATE JOB FILE 

18-3-04 ACRD Fitz 1369633A6.dwg 

P.M. 18-3-04 SURVEY No. FIELD WOK 

Brisbane City SURVEYED AH. DARN 

C0911 

DIGITAL 

INPUT 

MODULE 

3 

24V DC 

24V DC SUPPLY 

PUMP 1 STATUS 

INDICATION 

PUMP 1 START / STOP 

RELAY 1146 

PUMP 1FAULT RESET 

RELAY 1E7 

PUMP 2 STATUS 

INDICATION 

PUMP 2 START / STOP 

RELAY 2146 

PUMP 2 FAULT RESET 

RELAY 257 

SPARE 

SPARE 

24V DC SUPPLY -{ 

PARE 

SPARE -{ 

SPARE -{ 

SPARE 

RTU 

TERMINAL STRIP 

OV DC 

01/02 
11.4"631=1 

EB IEM 0111°. 
12""ErMrl El /OS 

E9== 
.1"11111=1: 

121M=ZMAMI 

ECIEM LT/MBIMI 

COMIM 

4"2 EMI 
611=11 
SEW 01 
ESIEZIOM 

EINE= 

MIEZZEI 

1111611M3IMIIIMMI 
&MEM 
ammomimauzi 
IBM:=M MIMI= 
iNEZ=E 

O MEN 
111111M 
119211M 
SillIM=Z111 
MitiPM111 MEMO 
EMMEN 
IiiM111110 

NM= 
NM= 
ERIMBINI 

EM= EMI= MEI= 
MUNE= 

ATTENTION INDICATOR 

(SWITCHBOARD/ 

BATTERY CHECK RELAY BC 

WELL LEVEL 

TRANSMITTER 

DELIVERY LINE 

PRESSURE TRANSMITTER 

01/01 

01/02 

01/03 

01/04 

01/05 

01/06 

01/07 

0V DC 

02/09 

02/10 

02/11 

SPARE 

SPARE -{ 

SPARE 1 

SPARE I 

SPARE I 

SPARE I 

SPARE I 

SPARE 

112 5 

{ A11/6. 

MAIN INSTRUMENT EARTH 

17 

A11/7. 

02/12 

02/13 

02/14 

02/15 

A11/0 

A11/1. 

A11/2 

A11/3 

A11/5. 

15 

12 249 DC. 

A11/6. 

16 

12 249 DC 
A11/7- 

E/1 

E/2 

E/3 

E/4 

E/5 

E/6 

E/7 

E/0 

COMM 

NO] 
0 

/;,11] 1 

NC Nd 2 

DIGITAL 
NC 

NO1 3 OUTPUT * MODULE 

1 

,614cds 24V DC 

:4,06 

NO 

NO 

COMM 

NO g 

If01 9 

NQ J12 

?Ntl It DIGITAL 
J OUTPUT 

NCI 
1402 MODULE 

6(113 
2 

"u-I 24V DC 

*4 
NC 

0], 

4.1 

ANALOGUE 

INPUT 

j6 MODULE 

:15 

0 

0 

a) 

LEGEND: 

RELAY OR 

CONTACTOR COIL 

FIELD DEVICE 

R.T.U. FUSE TERMINAL 

R.T.U. LINK TERMINAL 

SWITCHBOARD TERMINAL 

CATHODIC PROTECTION 

TERMINAL 

RTU DIGITAL INPUT 

RTU DIGITAL OUTPUT 

RTU ANALOG INPUT 

EQUIPMENT ITEM No. 

Registered Professional Engineer of Queensland 

MR C. S. BERLIN 
RPEQ 4001 

DIV: LE TRICAL 

Signature Dateg13./.:0 Y- 
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5 

6 

7 

ITEM No OTT DESERPTION MANLFACTURER CATALOGLE Ne REMARKS ITEM No OTT DESERPTEN MANIFACTURER COALMAN lb NUNS 

NOTES 

I CATALOG Pie. TO SUIT RATING OF PUMP STATION. ' 

2. CATALOG N. TO SUIT RATING OF PUMP FOR NORMAL SOFT STARTED DUTY. 

00 3 SURGE DtVERTER CRITIC TOS-1110-45-211 51 2 KW FAULT RESET RELAY RN R1126-U-24VO( 

00.1 1 SURGE PURR ALARM RELAY (RITE( ISD-AR 52 2 FUMP START/STOP RELAY QUO FIN-U-24MX 

01 1 MAN UNLIT BREAKER STROUD TERN= XS175OU/175 COMM VO(1111160 53 1 STACKING( ALARM RESAT MIIIITROCE MIN-5 FREE ISSUE 

Ott 1 MAIN C II PREHAPKAL INTERLOCK TERASAKI/NHP BASS MATE .1.0:111001711 SO 1 SURCHARGE PROBE 'RAMROD( 1.2/1-11 FREE ISSUE 

12 2 MR, CIRCUIT BREAKER SHROUD TERASAIO XSTISPU/61 OptAn SS STATION CONTROL SELECTOR SW. DUOS 0 OMEN CAD11-A369-640 

13 1 GEN SET CO TERASAK1 X0090/Q5 =MOM MUNK) 54 11 SITE ATTENTION RESET SPRECHER 0 S(NN 05P-0411X10 

04 1 SUB-06703MR BOARD CO s MASAO DICB436X Si NOT USED 

OS 1 9.11-D6TROUTD4 BOARD CHASSIS TERASAO CD-24/11-3 58 NOT USED 

2 

06 4 
CURRENT TRANSFORMERS 

INCLUDING CABLE KIT 01-002-00 
EMOTRON TO SLIT MSF-045 59 SITE ATTENTION ALARM NOKATOR SNICKER 4 SCAN D5P-PUS 053P&A 1A/3ER 24V) 

07 2 PLO, CONTACTORS SPREGER t SCHAP (A7-43. ( SEE NOTE 1, SHT 2 I 60 NOT USED 

03 1 
PUMP SOFT STARTER 

BY CONTACTOR 
SPRECHER t SOLI (A7-43 61 1 3 PHASE OUTLET CLONAL 565053211 

09 

-PASS 

NOT USED 62 1 1 PHASE OUTLET GPSAL ISV 1011 (SHRUM) 

111.1 2 EXTERNAL KEYPAD KIT ENOTRON 01181-10 63 1 UST. BO. NEUTRAL LON ELPSAL 130165013 

10.2 2 CT (NU KIT EMOTRON 041020-11 64 1 PST. BO. EARTH LINK (IPSAL 30165013 

10.3 2 NW SOFT STARTER * DOTRIN NSF-045 MOONS RTU SERIAL COWS CARD 65 SWITCHMAN TERMINALS MONO 

12 3 PUP NEUTRAL CART. ALSTOM 052011 1 NICE I 65.1 16 ANALOGUE 06CO0NECT KENO 111(-5 

12A 2 PUP NEUTRAL LINK ALSTON COPPER MK 652 16 DO PLATE PHOENIX TO SLIT 1.11(-5 

II 3 SLONE DP/ERTER RISES Iff 43AHP 63/6 POUR START 65.3 20 ELSE TERMINAL MONO( LK-5 NEST 

14 NOT USED 65.4 20 DO PLATE PHENIX TO SLIT LK-5 If51 

14.1 NOT USED 65.5 20 FUSE CARTROCE PICENIX FUSE 211205reo 

6 NOT USED 65.6 141 CISIONTECT TERTIMAL MONO LK-5 

151 NOT U5E0 65.1 S DO PLATE PH= TO SLOT IN -5 

5.2 NOT USED 650 9 DO STOP PHIXICi TO SLIT IN -S 

6.3 POT USED 66 1 MAN IEUTRAL LIT( CLPSAL ELMO 

15.4 NOT USED 67 1 MAIN EARTH LON CIPSAL rams 

16 NOT USED 68 1 DISTRUMENTATEN EARTH LH( CIPSAL 130165(111 

IT NOT USED 69 NOT USED 

6 I PHASE FAXURE MOAT BREAKER TERASA10 01C8103100 MOW kA 70 4 (CRIMSON NIAPATOR CCM YPC010 CR III FROM AP CORMS 

19 1 PHASE FAILURE RELAY CROOf TON INSTRUMENTS 62-PSLW 71 NOT USED 

N I PHASE FAILRE (PINT BREAKER TERASAKI 01E86306C 72 WELL CLEARER POWER SLPPLT PUS 10.70.500 

21 1 3 PHASE 0111101 CIRCUIT BREAKER TERASAK1 01(86332( 73 OCT USED 

22 I 1 PHASE OUTLET CIRCUIT BREAKER TERASAKI OSZBII10306 74 NOT USED 

23 OCT USED 75 1 RTU SURGE REDUCTION FLIER UM TDF-10A-240V 

14 1 RTU LAP -TOP CPO CPCUT BREAKER TERM= 1:611011100A 76 1 GENERATOR CONNECTOR SOCKET IflOCKES %IP - 125 AMP S POI WALL SOCKET FROM AFLEX 

75 1 SW/BO FLURO CIRCUIT BREAM TERASMO 01(861060 r; 1 BATTERY ENCLOSIPE ?I TWORK DWG 1101-23 CETAB. 1 

5 

6 

7 

26 NOT USED 70 I BATTERY VENT 0650 11313564 

27 NOT USED 79 1 RTU LAPTOP 50.0. CLPSAL IS / 449 / 4496 

TB OCT USED 00 2 DE(ONTACTOR MAREOIAL 056 1 3766013 316)013 1 

29 I RTU CIRCUIT BREAKER TERASAKI 010341100 II 2 ANGLE ADAPTOR 10.2f(HAL 
056 1 3166053 31640131 1 

10 1 WU CLEANING CREW BREAKER TERASAKI 01(86104( ' 82 2 PLUG TOP MANCHAL 

31 3 SPARE CIRCUIT BREAKERS TERASAKI 0IC86106( 13 NOT USED 

31 1 SW/BD ODOR PIRO SWITCPES CAMSCO %N Z 
4 OFF 101/( /C 
3 OFF 111/0 t 11/( 

64 1 Rill BATTERY (KU RELAT QM RH7B-U-241(0C 

33 3 SW/BD OW INTERNAL FILIN LIGHTS THORN 8811311 05 1 RTU POWER SUPPLY 141I0( NOVATIVE DIRGES SR250-24( FREE OSLO 

34 I WELL LEVEL NCICATIOR (0(091011 NSTRUMENTS 244-015-16-P-9 4-1001, 0-010%. AD/ RED POINTER 06 1 RN 241/1250E CONVERTER A/910 01 50-506 -11 FREE 0510 

35 I PRESSURE ADASIMENT INT VEGA VEGA 0612 FREE ISSUE 87 2 BATTERY TUASA El7-11 FRU OSLO 

35.1 I PRESSURE TRANSMITTER VEGA 034 FREE LSSUE 82 I TELEPHONE RCM WODARA SEX V.90 FREE ISSUE 

36 I WELL LEVEL ADJUSTPENT INT VEGA VEGA 0617 FREE ISSUE 89 NOT USED 

36.1 I WELL LEVEL TRANSMITTER VEGA YEGAWELL 72 FREE ISSUE 90 I IELEPITRY MR PITS 110331EA12701 -1F7 FREE ENE 

36.1 I RAG REDUCTOR MBE 91 NOT USED 

37 2 PLR*. CONTROL MIT BREAM TERASAK1 21(06101( 91 NOT USED Registered Professional Engineer of Queensland 

MR C. S. BERLIN 
RPEQ 4001 

IV: EL CYNICAL 

Signatur Date'd-Pht °C' 

la z PUP HOURS RUN METER NATIONAL TH619 93 NOT USED 

39 NOT USED 94 NOT 1.610 

40 1 NW START /STOP RELAY QUID P11213-U-MOVAC 95 NOT USED 

IT 

42 

2 

1 

CONTROL CIRCUIT ON RELAY 

MAP FAULT MAY 

IZUMI 

QUM 

RHIS-U-MOVAC 

11613-11-1401(01 

96 OCT USED 

97 1 ANTENNA TRID ANTSAL TAO 1368 15 ELEMENT FREE OSLO 

..4P.L4______ 

43 1 91315118E II 00. RELAY FREE ISSUE 97.1 1 ANTENNA MAST svao BUILDER 

44 2 PUP STOP PUSH BUTTON SPRECHR t SCION DSO-F431.09) 97.2 1 COAX CABLE DNTERNAL) RE NOUSTRES R658 FREE ISSUE 

S h e et 0 7 AS 
CONSTRUCTED 

45 1 RADIO (DAD- SURGE P5011(100 PCLYNASER CORPORATION 6-50113 -C2 FREE 6SUE 97.3 I COAX (*011 (EXTERNAL) R.F. MARES 06213 FREE ISM 

46 2 PUMP STATUS DONATOR SPREEPER t SCHUH DIP -014 DS-MR EDAM 97.4 1 COAX PLUG R-2. Nougats SNA FREE ISSUE 

47 2 PUMP START PUSH BUTTON SPNCIER 1 SCION 050-0331.510 97.5 1 COAX PLUG R-E. NOUSTRES ISO MALE) FREE OSLO 

40 2 MP, EPIERG. STOP PUSH BUTTON SPRECHR t SCHUH 050-MTS3431X01/01 97.6 2 COAX PLUG R.F. NDUSTRIES NOT (MALE) FREE ISSUE 

Vjcit, J. & P. RICHARDSON PH (07) 3271 2911 

INDUSTRIES PTY LTD ELECTRICAL CONTRACTORS AND ENGINEERS FAX (07) 3271 3623 

11 ABA 23 CO1 952 325 111 Weal AYE ILICCL CAD 4075 ERA& jorOjosceenco 

49 1 KAP RESET MASH BUTTON SPRECIER t ZAN D5P-F631.X11 97.7 1 0 CLAMPS PS NISTRIES UNA FREE ISSUE 

SO OCT USED 

Date: 113-3-04 I Traced: Pit I Checkect I JPR Drawing No.: 104-B69633/A7 I Rey.: A 
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CABLE No. SIZE mm2 CORES TYPE LENGTH (m) FROM - TO - VIA ROUTE CABLE FUNCTION 

CORRECTLY INSTALLED 

NTIAL DATE 

P01 NOTE 2 4 Circular ENERGEX Supply to switchboard Incoming Mains 

P02 10 Building wire Switchboard to earth stake Main Earth 

P03 NOTE 2 3.earth Flexible Pump 1 to Switchboard Pump 1 Motor 

PO4 NOTE 2 3.earth Flexible Pump 2 to Switchboard Pump 2 Motor 

X01 Lo Loss Coax Switchboard radio to aerial Radio Communications 

(01 Special Wet well level Transmitter to switchboard Wet Well Level Signal 

CO2 Special Delivery Pressure Transmitter to switchboard Delivery Pressure Signal 

(03 Special Surcharge imminent probe to switchboard Surcharge imminent signal 

II II-17.14 AS CC1613LICIED V. 
A 11.S46 lifYISED FOP OSTROM LA. 

DATE AlIENONENT 

PRINCIPAL 
ENGINEER 

R.P.E.O. NO. DATE 

NOTE: 
1. ELECTRICAL CONTRACTOR TO COMPLETE AND SUBMIT TO 

PRINCIPAL FOR APPROVAL PRIOR TO ORDERING AND INSTALLATION. 

2. FOR CABLE SIZES REFER TO TECHNICAL SPECIFICATION. 

Registered Professional Engineer of Queensland 

MR C. S. BERLIN 
RPEO 4001 

DI ELE TRICAL 

Date.023'4'044 Signature 

Sheet 08 CONSTRUCTED 

J. & P. RICHARDSON PN (07) 3171 2911 

INDUSTRIES Pre LTD ELECTRICAL CONTRACTORS AND ENGINEERS FAL (07) 3271 5623 

A.B.N. 23 COI 952 325 111 tura:a AK vat 0.0 4016 OW_ prOpr.cana 

Dote: 1B-3-04 I Traced: P.M. I Checker!: JPR Deming No.: EN-969613/AB I Rev.: A 
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REM 0. PANTO LABEL 1 IABEL 2 P 10EIS5AR71 TEXT WWI MATERIAL / COLOUR (OVUM 161ALLED 
MAHN PACT 

ITN lb DESORPTION LOA I 

PUMP 

EMERGENCY STOP 

LAM 2 ft wassurn 

MERGENCY STOP 

TEXT KENT 

4as 
laa 

MATERIAL / (0129 

124/101110 
W/B/1 

MOREY 16TALUDD 
Mum all 

93 SURGE EPERTER 
EXAM% ARRESTORS lam IRAnctrrE 

W/B/W 
41 PPP SIP PUSH BUTTON 

11 MAN PHUT BREMER 
MAN VA 

NOTE 1 

ION. 
lam 

TRAF OL 

(/W3 41 KM REAT MAK BUTTON 
ALL 

RESET 

AP 
RESET 

tar 
re 

RAFFOLYT 

W/B/Id 

02 NW CROAT BREAKER 
PUP Ile 1 

NOTE 1 

PUMP /142 

I0TE 1 

Cr 
km 

TRAFFOLYTE 

1/0/4 SO 

03 REP SOFT STARTER 
PUPP NO 1 PUP Nol 4r 

Ia. 
IRANI:ATTE 
W/B/W 

51 

04 51.13-0STMUTP1 BOARD CB 
AS-C61074101 BOARD 

634 

fas 
4.4 

TRAFFOLYTE 

111/3/5/ 
52 KW 51µT /STOP RELAY 

II 281 kr TRONLYIE 
W/11/0 

04.1 53 SLROIARGE ALUM 
LORI 

SUREHARGE IMIPIENT 

Me 
ra 

TRAFf0131( 
0a/0 

04.2 Sl 

OS SS P1.14 CONTROL SELECTOR SW. 
11411011 CONTROL 

MAL REMOTE 

Ms TRAFFIXTTE 

0/7/0 

04 MDR TRANSFODER 
CURRENT TRANSFORMER WIPER! TR/46E001ER 4ma TRAFFOLYTE 

II/11/3 
56 SITE ATTENTION RESIT 

5111 ATTENTION 

ALARM RESET 

lma TRAFFOITIC 
W/E1/0 

OLT 57 

17 PPP CONTACTOR 
83 

(ONTOTOR 
zo 

(PRAETOR 
44.1 
Ur 

IRA/Fall( 
11/11/0 

SI 

17.1 51 SITE 41101101 ALAM 
ATTEND:NI IF ALARM OM 

(WAR MOROI ROOM 

Imo TRAPFOCCIE 

0/13/0 

07.2 64 

073 61 3 PHASE OUTLET 
5 0 OUTLET ler TRAFFOLCIE 

0/B/0 

01 BY-PASS CONTACTOR 
110. 

BY-PASS (PRAETOR 

284 

61 -PASS (PRAETOR 

lam 
Ur 

TRAFFIXTIE 
111/13/0 

62 1 PIUSI OUTLET 
I 0 01.1111/ lam TRAFFOLTTE 

4/0/0 

01 63 OUTRAL INK 
NEUTRAL 4mm TRAFFOLYTE 

0/6/0 

V SOFT STARTER 
APT STARTER 

71 kW NORMAL DUTY 

Sal STARTER Ns. 2 

II IiIi NORMAL (ART 
1NN 

lam 
TRAFFOLTTE 

0/3/0 4I EARTH Er FAIR laa TRAFFOCCR 

111/8/0 

11 65 

II PPP NAM 
PPP N. 1 

NAN( 
PPP lb 2 

MAW 
Am 
rim 

TRAHOITTE 
111/EVId 

65.1 

VA 41.2 

13 65.3 

14 DISTRIIIIT FUSES 
Fl 

1 /NA 
F2 

2/214 
Irm 
Ism 

104/1011! 
0/3/0 65.4 

14.1 653 

5 CT TEST I./1 
ILI 112 44. TRAFFOLTTE 

1 ifItIVI 65.4 

Al 613 

Al 653 

)53 66 IA MAN 111 
NAM AEUTRAL 4m. TRAM:ATTE 

W/B/W 

5.1 67 NAZI EARTH LW 
EARTH 14M AR Ar TRAFFPYTE 

0/8/0 

14 61 MSTRUKARAPP EARN LIK 
16117.11014001 

EARTH 

lr 
las 

TRONA:FIE 
04/3/4 

17 61 

V ENERUX PHASE FOUR( RELAY 
PfR 

ENERPX PHASE fµ RELAY 

Ur 
lam VON VON 

IRAFFOLTIF 
71 

17 PHASE FAURE MAY PfR 

pug Pm MAY 
Ir 
rim 

TRAFFOLYTE 

0/8/0 TI 

II PHASE FAIRE (ROUT BREAKER 
A FAURE MAY M M r im TRAFFIXTTE 

0/11/0 
77 

/1 5 PHASE 01111.21 CROAT BREAKER 
3 PHASE OUTLET 

ISOLATOR 

taa Ir TRAM:431E 
0/0/0 73 Ma 3A NEAR POWER APPLY 

MP POWER SUPPLY TRAfFOLYTE 

11/8/1 

22 I PHASE OUTLET (ROUT BREAKER 
I PHASE OUTLET lam 124/10111! 

0/7/0 74 24VX UNLIT BREMER 
VO SLPPLY 

240X 
Arm 124/101112 

11/5/0 

23 75 

24 RTU LAP TOP CPO CREPT EVI 
RN 10 TOP CPO ra TRAFFOLYTE 

MI/E1/0 
76 

A 00/10 EURO CREPT BREAKER 
SW1106000 LIGHTS lima TRAFFOLVIE 

W/B/W 
77 BATTERY ENCLOSURE 

R1U BAITER/5 lam TRAINtit 
0/8/0 

24 71 

17 AVM POW) APPLY (ROUT 011 
2440( MAR SUPPLY Us TRAFFIXTIF 

0/5/0 71 RN LAPTOP 2.1.0. 
RiU LAPTOP 

AP.O. 

lam 
lma 

TRAFFOLYTE 

V /8 /11 

Z1 TRANSOIXERS CROAT BREAKER 
TRANSDUCERS 

SIPPI.0 

ra is TRAFFOLTTE 

W 
PCPITOTOR 

PPP lb I NIP IAD 2 lar TRAFFOLTTE 

1/0/0 

21 RTU (RELIT MAIER RIU 
SPINY 

lma 
le 

TRAFFOLCIE 

4/0/0 81 

ia 82 

31 15 

32 01 RN BATTERY DISCHARGE RELAY 
85 Ia. TRAFFOLYTE 

M/5/11 

33 IS (DJ POWER SUPPLY 
R1U 

POWER SIPPLT 

lma 
Lae 0/8/11 

TRAFFOLCIE 

34 WELL LEVEL ACWAN41 
0111 LEVEL lam TRAFFOUTE 

VA /41 
U 

35 PRESSURE TRAKFITTER RAM 
PSSURE RE 

TRANSMTTER 

14. TRAM:ERE 
0/5/W 

36 WELL LEVEL TRANPITTER 
WELL LEVEL 

TRAN5I1TTER 

lam TROFP.111 
0/11/0 

37 PUMP CONTROL CIRCUIT 382 
PUP No I 

CONTROL 

PPP No 2 

CONTROL 

lam 
4am 

IRA/4MM 
li/B/li 

31 PUMP !CURS RUN PETER 
HOURS RUN 

PPP Na 1 

HOURS RUN 

PPP No 2 

lee 
lam 

TRANCATIE 
0/7/0 

PA 

46 

41 CONTROL OWIAT ON RELAY 
pm 

(CT. ON 

PR2 

(CT. ON 

t am 

Asa 
TRAFFP312 
li/BAI 

42 PUN, FORT MAY 95 70 Ian TRAFFP.111 
0/B/4 

43 MOISTIRE 11 OE RELAY 
la TRAFRATIF 

0/13/0 

44 

45 

46 

17 PUMP START N41 BUTTON 
PPP 

START 

PLOP 

START 

4r 
On 

TRAFF01311 
W/0/1.1 

B 0-0-I4 AS (0617tCED U. 
A 1444 REVISED FOR (0610104 V. 

ENO. DATE ANENDIJENT INMALS, 

A 

PRKIPAL 
ENGINEER 

R.P.E.O. AO. DATE 

MANAGER 
ENGINEERING 

mit 

PRODUCTION / NETWORK DATE 

DELECATE 

B C 

DESIGN 

DRAWN 

CHECKED 

WW1 

DAC. 

P.H. 

DATE 

18-3-04 

18-3-04 

JOB FILE 

ADD FIE 1369633A9.0wg 

SURVEY No. FIELD BOON 

Brisbane City SURVEYED A.H. pouiu 

NOTES 

1. MAIN SWITCH SIZE TO SUIT RATING OF PUMP STATION. 

Z. SOFT STARTER CURRENT RATING FOR NORMAL DUTY. 

3. LABELS FITTED ADJACENT ASSOCIATED EQUIPMENT LABELS 

OBSTRUCTED BY SWITCHBOARD WIRING ARE RELOCATED TO ADJACENT 

DUCT LID. DUCT LID SECURED BY SINGLE CABLE TIE AT ONE CORNER. 

Registered Professional Engineer of Queensland 
MR C. S. BERLIN 

RPEQ 4001 
DIV: EL CTRICAL 

Date?1114/ 'Ott. Signatur 

AS 
CONSTRUCTED 

Sheet ()9 
J. & P. RICHARDSON 
INDUSTRIES PTY LTD ELECTRICAL CONTRACTORS MD ENGINEERS 

Afill. 23 031 952 325 114 CAREL /31 Val. 0111 4076 

RI (07) 2911 

FAX (07) 3271 3623 

DAIL jprrpr.coehou 

Oct.: 18-3-04 I TrocecL P.H. I Checked: I JPR Drawing No.: (04-869633/49 I Rev.: A 
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S/CPNG SUN ROOF REMOVABLE 

FUER OCTAL C 

E 

DOOR 6 ENERGEX PADLOCK 

t 
COAL 0 

I ENERGEX METERS I 

I _ "7_ 
DOOR STATED 105' 

MICR 7 KEY R(41163 - - 

OUTLETS 

1:071l.111:_ I 

DOOR STATED 925' 

LEFT HAND VIEW 

IA 

25 10 

15e5 

1425 

1 

SIM SKID 
REFER DETAIL B) 

MELD RUSH MI DON 

L --J 
RC* VI 

DEEM 

Dow 1 KEY R(494165C __ - - - DOCR 2 BEY ROMA 

1l 

l 1 i I 

OCTAL 0 

I 

SUNSHIELD REMOVED 

FOR CLARITY 

I _ It.'"1:61 

DOOR STATED 925' 

ITI6119 i i 

L_1 
LW La ROO 
IM0511013 

I 

1 1 

SUNSHIELD REMOVED 

FOR CLARITY 

r----I 
1 . 

I 

I 

: N.. NOV : 

wa LITItwor _i 

"'TIC I 
DOOR STATED W5' 

160 1I41) DWI TAG 

I I REFER CCU. El A 
AA 

LEFT HAND ELEVATION 

DOORS & SHIELDS REMOVED 

FRONT VIEW 

EYE BDLTS WALLED 1 SUN ROD ROWED FOR ATE DELIVERY 

cel 

REFER DIAL 01 REFER OCTAL DI 

ISO 

100 
WEADERFROCEED 
VE001 PROOFED MT 

100 

SEAL DRS SECTION 

FULLY BY WELDING 

3D0 

0 0 O_ IC) 

0 CE.1 arid) 

1 RI 
40110 

o© 
(Cr° III 991011"IXT 

Oftt3.1 SI 

q 06 
0 0 0 

4022 PVC DUCT 

0 

0 ID 

0 

0 
, ©© 

0 410 

AL-tm/IQ _ 

A 

REFER D(TAL I 

90 
LAP TOP SLPPCRT SMILE 

REFER DEAL H 

350 

6019 PVC DuCT 

IX 

O 

IX 

PS 

CO 

Do 

(3) 

Al 

ED; 

ESCUTC1fON LAYOUT OCTAL 

ALL CABLES LEAVING THIS CUBICLE 

SHALL BE GLANDED TO IPSO 

l 
I 72 4746 AS ONISTRUDED IF. 

A 11444 PEVEZD FOR COISTIBITOI LP. 

GATE AMENDMENT 

900 

gITEMS 7S B 71 

MOUNTED ON SCE WALE 

FRONT ELEVATION 

DOORS & SHIELDS REMOVED 

PHONE MODEM 

MOUNTED ON 

BRACKET 

DOOR 3 001 05490A 

ELM SlIftEl 

REFER OCTAL 0 1 (I 

SDI SHRED 

REFER DOA& B 110 

DOOR STATED 10S' 

DOOR 4 KEY RC416A 

SUN 91E10 

DEFER DETAI. B 1 K) 

STATED 15' 

ROM PRCCf VENT 

DEMO 

-1 

L__J 
0008 OT 116' 

NO INNER DOOR REQUIRED 21 TES COPDARTMENT. 

GLAND PLATE SHALL BE SECURED WITH 4 SCREWS 

REAR VIEW 

690 

1720 

SPACE FOR ATS LOGIC 

(WHEN REQUIRED) 

GENERATOR CCOINE(101 SOCKET 

REMOVABLE GLAND PLATE 

630 400 

I 

253 

51D 

46219 PVC DUCT 

® o.)e 
0 1 I CI 

Pi 
494110 PVC DUCT ... 

i!I @ ., 

0210 PVC DUCT 

g 
F.. 

I! 
'2. 

r i 
*FL 

2: 

40,10 PVC MKT 

I 0 

e o 

100 

100 150 

300 

SITEMS 66 t 67 

11011TED COI SIX WALL 

EP 

- MUM BREAKER CHASS6 WEAL N 

REAR ELEVATION 

DOORS & SHIELDS REMOVED 

1630 

760 

SDI WELD 

FOOD FROM HSU 
El OCTAL 

700 10 

30 

SUN MO 
REFER Dela B 

KRAL SLPPCRT NOT %M00 

I 

120 

1590 

30 

00 

1610 

DILUTOR CABLE ACCESS PLATE 

WTATWRPROCFED B 

rE290 PROSEED rErr 

RIGHT HAND VIEW 

290 - 
AS 

STEEL RHS TO HOUSE CABLES FROM 

ATS TO SUPPLY AUTHORITY CUBICLE 

COMMON CONTROLS 

t DIST BD 

-- 
PUP (Bs B STAB EkS/VFIls 

bi"-- 

ATS t GENERATCR SOTIET 

1=1=1 

ATS 

RIO 

SECTION A-A 

Registered Professional Engineer of Queensland 
MR C. S. BERLIN 
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PRINCIPAL 

ENGINEER 

R.P.E.O. NO. DATE NAME GATE 

MANAGER 

ENGINEERING 

DATE 
MICR 011C. IB-3-04 

P1K COUCT1ON / NETWORK DATE 

pinks 

DRAWN P31. 18-3-04 

I 

JOB FLE 

ACID ME 069633130.6.9 

SURVEY No. FIELD BOOK 

CHEOCED Brisbane City 

A B C 

SURVEYED A.H. DATUM 

Brisbane,._ ../, 
Watet, 

PROJECT 

THE SANCTUARY AT JESMOND 
FIG TREE POCKET 
JESMOND ROAD S.P.S. No.2 

ti 

TITLE 

SWITCHBOARD 
GENERAL ARRANGEMENT 

SCALE NTS W 11 OF 16 SHEETS 

E04-B69633 BO 

AMEND. 

B 

J 

2 

3 

4 

S 

6 

7 

8 

SP305 Jesmond Road SPS Electrical Switchboard HALLCO OM Manual

Q-Pulse Id TMS1093 Active 10/12/2014 Page 330 of 334



2 

3 

4 

A 

CONSTRUCTION 

Cubicle construction 3mm Marine grade Aluminium (52511. 

Plinth construction 160x60 channel 6061 T6 Grade Aluminium. 

Folded, "Pulse MUG" & "T1G welded with all visible seams and joints fully welded, 

free from splatter and ground smooth where needed. 

External doors and covers fitted with Emka 1011-207 self grip seal. 

"D" Handles fitted where indicated on the drawings. 

M6 Earth studs fixed to the interior of all doors and hinged escutcheons 

and on adjacent cubicle interior surfaces. 

Door stiffeners, door stays, cable straps, and document holders etc fitted 

where shown on the drawings. 

Lift-off covers and mounting panels fixed with M8 studs d chrome acorn nuts. 

Gland plates manufactured from 6mm Bakelite. 

Gland plate openings reinforced with 25x6mm flat aluminium bar. 

Gland plate seals attached to cubicle not gland plate. 

Gland plate fixings are NOT more than 150 mm apart (refer Derail Fl 

Hinges Selectrix 111-8650. 

Star washers fitted under all hinge screws. 

lacks Doors 1-5 7 

Selectrix 1107 - PSCU1 handle 

Selectrix 1107-U123 apt cam 

Lockwood 71 Barel Lock 

Emka 1049-03 roller rod 

Key Codes RC496A, RC496AB, RC496ABC refer to each door for clarification. 

Lock Door 6 

Selectrix 1107-PSCO1 handle 

Selectrix 11074123 apt cam 

Emko 1049-03 roller rod 

ENERGEX Lockwood No2348 brass pin tumbler padlock. 

Hinged escutcheons fixed with Emka 1/4 turn 1000-0142 

OPERATING PARAMETERS 

Standard AS 3439.1 

Current & Frequency AC 5011z 

Rated Operational Voltage Ue 415 VAC 

Rated Insulation Voltage Li 660 V 

Rated Auxiliary Voltage 24 VD( / 240 VAC 

Rated Current !Main Bus) 400 AMPS 

Short Circuit Current Isc 35 kA 

Duration of 1st 1 sec 

Degree of Protection 1P 55 to AS 1939 

Measure of Protection by barriers 

and enclosures 

Service Conditions Outdoors 

Mass Not exceeding 2000kg 

Forms of Segregation Form 1 

Earthing System TN-S 

PAINTING 

Aluminium Surface Preparation. 

Finish smooth all exposed welds, clean, descate, and degrease all surfaces. 

Surfaces pretreatment in accordance with AS 1580 & AS 3715 using 

Novox LF acid etch cleaner, Novacoal 12 conversion coating, & clean water rinses 

Apply DULUX ALPHATECH 3000 powder coat to manufacturer's recommendations. 

CUBICLE & EXTERNAL COMPONENTS DULUX Mist Green (366481 matt finish. 
INTERIOR ITEMS haunting panels, escutcheons. etc.) DULUX Bright White 1321661 

Minimum Dry Film Thickness all surfaces 50 microns. 

WIRING 

All wiring to be PVC V90 HT 0.6/1Kv Grade with tinned conductor. 

Control and instrumentation wiring has flexible copper conductors, and is colour 

coded as detailed below, numbered each end, and terminated by the use of 

appropriate pre-insulated crimp lugs. 

Power wiring to be minimum 1.5sgrom stranded copper conductors, phase 

colour coded as detailed below. 

Low level instrumentation signals & 4-20mA signals wired in shielded pair 

minimum size 0.5sqmm. Earthed at one end only. 

Earth cables minimum 2.5sqmm flexible. 

Doors and hinged escutcheons bonded with 4sqmm flexible earth strap. 

Wire numbering will be equal to Grafoplast SI2000 system. 

Wire numbers are readable left to right ,bottom to top as shown. 

2111j 

COLOUR CODE 

Phase wiring (A,B &Cl Red, Mite, Blue 

Potential Metering (240/415 VAC) Red, White, Blue, Black 

Current Metering (Secondary) Red, White, Blue, Grey 

240 VAC Control Active Red 

240 VAC Neutral Black 

24 V ELV Positive Orange 

24 V ELV Negative Violet 

24 V RTU Positive Orange 

24 V RTU Negative Violet 

RIO Wiring Grey 

Intrinsically safe wiring Blue 

Earth Green/Yellow 

Door & Escutcheon Earth Bonds Green/Yellow 
LABELS 

Internal labels W/B/W engraved traffolyte to label schedule. 

Warning labels R/W/R engraved traffolyte 

Main switch labels 

Compartment labels 

Warning labels 

Other labels 

MAIN SWITCH 

400A 

RTU 

10mm 

6mm 

DANGER 415V 1--7" 
ISOLATE ELSE WHERE 5" 

PUMP STATUS 

ON - RUNNING 

SLOW FLASH - FAULT 

FAST FLASH - START INHIBITED 

4mm 

2.5sqmra Imin) 

1.5sqmm 

2.55qma 

1.5sqmm 

1.5sqrnm 

1.5sqmm 

1.5sqmm 

0.5sqmm 

0.5sqrnm 

0.55 gram 

t5sqmm 

2.5smore (min) 

4 sqmm 

Material B/W/B 

Material W/B/W 

Material R/W/R 

Material W/B/W 

Internal labels secured by M3 chrome plated m tal threads. 

Labels obstructed by switchboard wiring are relocated to adjacent duct lid. 

The duct lid is secured by a single cable tie at one corner. 

External labels secured by 113 316 stainless st el metal threads. 

LABEL TEXT 
-7 -7 Pa° FILL 

LETTER16 
CI43606 ovum 

A SUPPLY AUTHORITY ![TER RAKE too BOA MAN 1 

B SPONIell Me Bled 6023S 1 

E YON 
1505 SITE 6 MONTERO) BY 1111iN1 CONTRA 

PLEASE WORM THE OPERATOR 

BEFORE SLUNG PLIKS CR STATOR 

MN Nut 254,101 1 

0 PLEASE CFECK THAT 1St 

POPS ARE M ROOT/ 

MOOS WORE LEAVNG SITE 

kw BINA NMI 1 

E DANGER 615Y Sr Red 'MS 1 

F ELECTRON( sort STARTERS NJ 1 MI Ns Bled 30005 1 

External Wel. No thk. 316 grade stailess steel 
Reed ,l0 10 314 sleedess steel Wel threads, 

DETAIL Q 

(EXTERNAL STAINLESS STEEL LABEL DETAIL) 

Surge Arrestors 

Registered Professional Engineer of Queensland 
MR C. S. BERLIN 

RPEO 4001 
D EL CTRICAL 

/ 
Signature Id) 

0 
Distribution Board Pump Nol 

22kW 

POWER WIRING DETAIL 

DETAIL M 

SUB-DISTRIBUTION BOARD ARRANGEMENT 

DETAIL K 

(DOOR SUN SHIELD DETAIL) 

WET WELL 
LEVEL 

SITE 

ATTENTION ATTENTION 

ALARM IF ALARM ACTIVE 

RESET CONTACT CONTROL R0011 

PUMP No.1 

Og 

a an 
PUMP 

STATUS 
FAULT 
RESET 

0 0 0 

NOTES 

L A00 CORRECT PUMP No. 

2. ADO CORRECT PUK, RATINGS. 

3. ADO CORRECT WIRE SIZE. 

PUMP No.2 

og 

1 

PUMP 

STATUS 

FAULT 

RESET 

FAS t RASA 516.111 6613111ED 

SLAV flAin FOOT 

0 0 
CONTROL MODE ON Wood 

Pump Not LOCAL REMOTE 

22kW STOP START STOP START 

30A 00 0 

PRINCIPAL OR AAL SIGKO BY R.P.E.O. NO. 

ENGINEER 
DATE NAME DATE 

II -a-M AS 50161RA1ED Ll 

MANAGER 

ENGINEERING 
DATE DESIGN D.MC. 13-3-04 

A P-5-14 6£V6ED FCR (06111.31131 Le. 

NO. DATE 

A 

ENDUE6ff INITIALS 

PRODUCTION / REWORK 
DELEGATE 

DATE 

DRAWN PM. 13-3-04 

i 
r 

JOB nu 
Aar) ni.E B4963313tdvg 

SURVEY No. FIELD BON 

A CHECXED 

C 

Brisbane City SURVEYED Mt DATUM 

&is/Ian e water 
Zatais 

PUMPS INTERLOCKED 0 0 

TUFNELL ROAD 

ACTUAL SURCHARGE ?TX LOCKOUT LOCKOUT 

SURCHARGE RUINENT 71% STOP STOP 

START DUTY PUMP 71% 
STOP DUTY PUMP ?IF% 

LEVEL PROBE LENGTH 71% 
LEVEL PROBE RANGE 71% 

TYPICAL ESCUTCHEON LAYOUT 

Sheet 11 
PROJECT 

THE SANCTUARY AT JESMOND 
FIG TREE POCKET 
JESMOND ROAD S.P.S. No.2 

AS 
CONSTRUCTED 

\t,_ITk J. & P. 
INDUSTRIES PlY LTD ELECTRICAL CONTRACTORS MD ENGWEERS 

PH. (07) 3271 2911 

FAX (07) 3271 3623 

ASA 23 031 952 325 114 NMI Pk VIM CU) 4076 DIAL ivOypc.ciscisou 

Dote: 18-3-04 I Traced PR I Checked l JPR Droving Na: E04-069633/BI !Rot A 

TITLE 

SWITCHBOARD 
CONSTRUCTION NOTES 

SCALE NTS Fr 12 OF 16 SMUTS 

DRAWING /4' 

E04- B69633/B1 
AMEND. 

J 
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Da Seal 
Eat 85417 EPOPI Ulf Cry Seal 

Fbro/ass mend iodation 125. 

boo 7Nt Aluoticae COW lilted 
to told hatotiso it plate. 

1St Mrs rat A flat rasher 
1 elf on is kept doers 

Mel Alueiskos Stud 
related to rear et dear 

DETAIL A 

(THERMAL INSULATION & DOOR SEAL) 

swat...4 (Us. 

Neoprene Gasket 

Om ride X No Ht. all reed 

NOM Shillatat 
Aluio Mao* fort lb iail Ti/ 

%Rai angle 

welded WI rand to KWh 

Sae Altokiao Sus SNeld 

Sus stield corners nukes RE MALE 

31 

OE Alcoa. toss 
cerersd Werra! Mead MS 

-HI TS 3% S/sted Oat 
t/v 3% S/sted wig A flat rasher 

Snotty weld bass ids position 

DETAIL B 

)SUN SHIELD MOUNTING TO SIDES, REAR AND DOORS) 

PIM 

HOLD DONN !RACKET 

%MTH 

KILD DAM BRA= 

5 

6 

7 

Cover Geed oak 

on 16 set woes 

aellesive EEPPI gasket 

191 

B 

r 

A I+ 

FRONT VIEW 

A-11 4° r4 
SECTION B-B 

1 N 

1 11-1141 AS 0:16111X1ED LA. 

A 1-5-14 /MED FOR C061114101 LA. 

TE MENNENT 

-f 

DETAIL E 

(BOLTING DOWN FACILITIES DETAIL) 

70 

115 

.Fr. 
SECTION A-A 

1 
FM sane eel 
tape 1(15 -7 

LEFT HAND VIEW 

DETAIL 1 

(BATTERY ENCLOSURE DETAILI 

Owe Zincsuroal Palled OR, OFT AO mined 

zuni 

141 

REAR VIEW 

liCtES 01 

QUID PLATE NT OUTS 

MEWED WITH 25dele FLAT 

LFC(16 MIS 10T 1101f THAN Wm APART 

GASKET ACHEP11 TO CLOKLE NOT GEM NAT 

oomwommwanonommamm 

DETAIL F 

(GLAND PLATE FIXING DETAIL) 

PCO 042 

3 HOLES OS 

DETAIL G 

(BATTERY VENT FIXING DETAILI 

3en Aluirium San Rost 
dapko free Fist t. Nat 

055 Aluaise boss 
central Wend thread 19 

/11 IS 3% 5/steel Suttee Head Soket Suers 
sir 311 1/sled &pig 1 flat rasher 
use* roof n o arm. el 0 posiliens. 

Veld toss Ws position 

DETAIL 

(SUN ROOF FIXING DETAIL) 

70 
I 

050. GALYANSEE1 WATER PPE 

Nes BAXEUTE SPACER 

SlIttAtE ion 8010991104ME1 

5a,11,1,1P44.1..M.t"'" 

Bra 08 &tram lea 
afirlt 1 angle 

035 a 41 Wain boas 
teeing Wood Rend NIA 

03S a 3 Almelo Flee welded la 
boss I. preood ',gess of rater 

51115011.0 WOO* MO 
Meld Oh posilko 

DETAIL D 

(EYE BOLT FIXING DETAILI 

DETAIL H 

(RTU LAPTOP SUPPORT SHELF) 

PRINCIPAL 
ENGINEER 

RP.E.O. NO. DATE NAME DATE 

I/MAGER 
ENGINEERING 

PRODUCTION / NETWORK 
SAOELEGATE 

B 

DATE OEsr,N 11 -3-5A 

DRAWN 

DATE 
CHECKED 

C 

P.51, 

J08 FILE 

AC/rD FILE E16963382.dwg 

SURVEY No. 

Brisbane City SURVEYED 

FIELD DOCK I 

AN DAMN 

3% S/STEEL SADDLE 

P052 WITH 16 IN 5 /STEEL 

EAMON HAD SOCXEI SCREWS. 

NUTS A %Awn 

DETAIL N 

(AERIAL SUPPORT BRACKET DETAIL) 

FLtLY NEMO TO WICLE 

-No BA M SPACER 

051ete GALYA5560 WATER PPE 

0 
DETAIL P 

(FIT 3mm NEOPRENE GASKET BETWEEN PLINTH & FLANGE) 

(FIXINGS 316 S/STEEL BOLTS, NUTS, FLAT & SPRING WASHERS) 

(AERIAL FLANGE MOUNTING DETAIL) 

Registered Professional Engineer of Queensland 

MR C. S. BERLIN 
RPEQ 4001 

D : EL CTRICAL 

Signature Date' 42 ...0.14 

AS 
CONSTRUCTED 

Sheet 12 
\of 310,. J Sc P. RICHARDSON PH. (07) 3271 2.311 

INDUSTRI. ES PTY LTD ELECTRICAL CONTRACTORS AND ENGINEERS 

ASN. 23 031 952 MS 114 GYIKI31 AVE Val 0.0 4076 

FAX. (07) 3271 3623 

OW trOjpr.com.ou 

Mr 18-3-04 I Traced PH I Checked I RR Drawing No E04-1369633M I Rev.: A 

Brisbanwaterer,, 
PROJECT 
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FIG TREE POCKET 
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TITLE 
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CONSTRUCTION DETAILS 
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J 
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2 

3 

4 

4- 

5 

6 

7 

12 .II-14 AS MINIM LP. 

A 165-61 REMO) FOR CIZTRIATIX LP 

.00. DATE AMENDMENT INITIALS i 
A 

See Note 8 

VEGA CABLE CLAMP / SUSPENSION EYLET 

PRINCIPAL 
ENGINEER 

FLP.E.O. NO. DATE NAME DATE 

DRILLED 6mm HOLES 

AT 300mm INTERVALS 
ALONG THE LENGTH 

OF THE CONDUIT 

JOB FILE 

VEGA PROBE 

MANAGER 
ENGINEERING 

PRODUCT/ON / NETWORK 

DELEGATE 

DATE DESIGN 

DRAWN 

DATE 
CHECJCED 

0.61C. 18 -3 -04 

18-3-04 

A 

Brisbane 

ACRD FlLE 

SURVEY No. 

SURVEYED 

136263361thrg 

FIELD 1303K 

AN DATUY 

B 

QTY MATERIALS LIST 

1 1 LENGTH OF HEAVY DUTY 40 mm 

ORANGE PVC CONDUIT 

2 1 40 mm CONDUIT END CAP 

3 1 20mm METAL ALCO CABLE GLAND 

TYPE UFP1B IAUSLEC) 

I 

INSTALL AS FOLLOWS 

1, Remove the neoprene seal and washers, then drill out 
the nut and body of the gland to 10mm dia. and re-assemble 

2. Insert the 20mm gland into the conduit end cap. 

3. Thread the probe's cable through the gland. 
4. Cut conduit length as long as practical ( max. 4 metres 

allowing for removal of the probe 
5. Drill 4 x bmm holes, 150mm from each end and every 300mm 

of the cut length, prior to installation. 
6. Install so that 50mm of the probe protrudes out of the 

end of the conduit. Glue the conduit to the end cap. 

7. Tighten the securing gland. 

8. Suspend the probe at the calculated level, off the . 

"Site Level Survey". 

anisbarr, 
Water t's`48*"wri :NM 

Registered Professional Engineer of Queensland 
MR C. S. BERLIN 

RPEO 4001 
01 EL CTRICAL 

Signature Date .001.2 '615*: 

Sheet 13 
PROJECT 

THE SANCTUARY AT JESMOND 
FIG TREE POCKET 
JESMOND ROAD S.P.S. No.2 

G 

AS 
CONSTRUCTED 

1. J. & P. RICHARDSON Pli. (07) 3271 2911 

/INDUSTRIES PTY LTD ELECTRICAL CONTRACTORS AND ENGINEERS EAt (07) 3271 3623 

ABA 23 001 952 325 114 WEED. NE W43C1. OLD 4076 Dua_ -prOko.concu 

Date: 18-3-04 I Irmo& P.H. I Checked LJPR Drawing No.: E04-1369633/63 I Roo.: A 

TITLE 

RAG REDUCTION TUBE FOR 
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