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J & P Richardson Industries Pty Ltd 

1.0 INTRODUCTION 

These operating instructions cover the Westaways Farm Stage 1 pumping station electrical 
equipment supplied by J & P Richardson Industries Pty Ltd in October 2006. 

1.1 Operating Instructions 

Normal operation of the pumping station is in the automatic mode with control by means of 
the Multitrode Level Controller. 

Manual operation control of the station is available by means of the Multitrode Level 
Controller. 
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.1 & P Richardson Industries Pty Ltd 

2.0 DESCRIPTION OF OPERATION 

2.1 Mode Selection 

The station can be operated either automatically or manually by means of the Multitrode 
Level Controller. 

2.2 Manual Control 

Select the desired pump to "MANUAL" on the Multitrode Level Controller. 

N.B. DO NOT LEAVE IN MANUAL WHILE STATION UNATTENDED 

2.3 Automatic Control 

For automatic control of the station: - 

a). Select the desired pump to "AUTOMATIC" on the Multitrode Level Controller. 

b). Select the desired duty control on the Multitrode Level Controller. 

For NORMAL OPERATION, each of the pumps should be set to "AUTO" on the 
Multitrode Level Controller. 
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J & P Richardson Industries Pty Ltd 

3.0 PUMPS 

SUPPLIER: ITT Flygt LTD. 
27 Devlan St, 
Mansfield QLD 4122 

Ph: (07) 3849 7477 
Fax: (07) 3849 7633 

MODEL: Flygt READY 8 Submersible Pump 

SUPPLIER: Homa Pump Technology 
P.O. BOX 2248 
Tingalpa QLD 4173 

Ph: (07) 3344 1527 
Fax: (07) 3344 1528 

MODEL: Homa MX2344-P122.4kW 2900rpm 2-415-50 Pump 
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Montage- and Bedienungsanleitung 
Installation and Operation Instruction Manual 
Montage- en Bedrijfinstrukties 
01/2005 

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 Ihre Giiltigkeit. 

EG-Richtlinien, denen die Pumpen entsprechen: 
EG-Maschinenrichtlinie 98/ 37/EG 
EG-Richtlinie elektromagneti- 89/336/EG 
sche 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 
EG-Bauproduktenrichtlinie 89/106/EG 

An ewandte harMonitierte Normen: 
EN 60335-2-41') EN 60335-11) EN 60034 Teil 5 - 

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

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

EN 55014-2 EN 61000-3-2 EN 61000-3-3 

EN 12050-1-4 EN 292 EN 50014/18/19/202) 

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

C), 
(Dr. Klaus Hoffmann, Geschaftsfuhrung) 
01.06.2004 HOMA Pumpenfabrik GmbH 

2 
gilt nicht fur Ausfuhrung Ex 
gilt nur fur Ausfuhrung Ex 

Erstellt: Totzke Index: 0 
Datum 01.06.2004 CE 1 
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2. Sicherheitshinweise 
2.1. Allgemeines 
Kennzeichnung von Hinweisen in dieser Bedienungs- 
anleitung 

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

gl\ 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 Galtigkeit. 

&Diese Bedienungsanleitung enthalt grundlegende Hin- 
weise, die bei Aufstellung, Betrieb und Wartung zu beach- 
ten sind. Daher ist diese Bedienungsanleitung unbedingt 
vor Montage und Inbetriebnahme 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, 
darfen das hier beschriebene Gerat nicht benutzen. 
Kinder und Jugendliche unter 16 Jahren diirfen die 
Pumpe nicht benutzen und sind vom angeschlossenem 
Gerat fernzuhalten. 

&Der Arbeitsbereich ist zweckmaBig abzusperren und 
muss den Ort lichen 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 auszuschlieBen, ist zu 
gewahrleisten, dass hinreichend Sauerstoff am Arbeitsplatz 
vorhanden ist und dass keine giftigen Gase im Arbeitsbe- 
reich vorkommen. 

&Massen Arbeiten mit SchweiBgeraten oder Elektro- 
werkzeugen durchgefiihrt werden, ist festzustellen, ob kei- 
ne Explosionsgefahr besteht. 

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

&Der Betreiber ist im Arbeitsbereich des Gerates 
gegenuber Dritten verantwortlich. 
A 

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

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

&Die Unfallverhatungsvorschriften sowie die allgemein 
anerkannten Regeln der Technik sind einzuhalten. 
Wir weisen darauf hin, dass wir nach dem Produkthaf- 
tungsgesetz far Schaden, die durch unser Gerat verursacht 
werden, wenn die Hinweise und Vorschriften aus dieser 
Bedienungsanleitung nicht eingehalten werden, nicht haf- 
ten. Far ZubehOrteile gelten die gleichen Bestimmungen. 

4 

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 F6rdermedium 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 Fakalien 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 F6rdermedium ist unbe- 
dingt die Bestandigkeit der verwendeten Pumpenwerkstoffe 
zu beachten. 
Die Pumpen sind fur den transportablen als auch far den 
stationaren Betrieb geeignet. Die Installation far den 
Tauchbetrieb ist freistehend auf festem Untergrund oder mit 
einem automatischen Kupplungssystem far Schachtbetrieb 
maglich (siehe unter 7.). 
Bei Modellen mit Motor-Mantelkilhlung ist die Trockenauf- 
stellung auBerhalb 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 
10m 
H 07RN-F... 

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 un- 
tergetaucht ausgelegt, maximal 15 Schaltungen pro Stun- 
de. Unsere Garantiebedingungen sowie Wartungsempfeh- 
lungen beziehen sich ausschlieBlich auf den Einsatz der 
Pumpen im Aussetzbetrieb. Verkarzte Garantiezeiten und 
Wartungsintervalle bei Dauerbetrieb erfragen Sie bitte Ober 
unseren Werkskundendienst. 
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- -3.4. Explosionsgefahrdete Bereiche 

&Zum Betrieb in explosionsgefahrdeten Bereichen dur- 
fen ausschlieBlich explosionsgeschutzte Ausfuhrungen der 
Baureihe eingesetzt werden. 

&Die Explosionsschutzklasse der Pumpen muss in je- 
dem Einzelfall von den Behorden fur den Montageort zuge- 
lassen werden. 

4. Garantie 
Garantieleistungen auf die in dieser Anleitung beschriebe- 
nen Pumpen setzen die Beachtung und Einhaltung alter in 
der Anleitung enthaltenen Hinweise voraus, insbesondere 
bezOglich 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 Trag6sen. Falls not- 
wendig eine Kette zum Anheben befestigen. 

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

6. Elektroanschluss 

AEine fachmannische PrOfung vor lnbetriebnahme muss 
sicherstellen, dass die geforderten elektrischen Schutz - 
mal3nahmen 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. 

&Tauchmotorpumpen, die zur Verwendung im Freien be- 
stimmt sind, mOssen eine Netzanschlussleitung von min- 
destens 10 m Lange haben. 

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

ADas Ende des Anschlusskabels dart nicht ins Wasser 
eingetaucht werden, da sonst Wasser in den Motor- 
Anschlussraum gelangen kann. 

AMotorschutzschalter bzw. Schaltgerate durfen niemals 
in explosionsgefahrdeten Bereichen montiert werden. 

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

6.1. Anschluss 3Ph-Motoren 
Die Pumpen mOssen an ein Schaltgerat mit Motorschutz- 
schalter angeschlossen werden. Original HOMA- 
Schaltgerate sind als Zubeh6r lieferbar (s. Schaltgerate- 
Programm). Bei Verwendung anderer Schaltgerate ist bei 
der Auslegung des Motorschutzschalters auf den Nenn- 
strom des Motors zu achten (siehe Typenschild). 
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Start-Art 
Die Auslegung des Pumpenmotors fur eine Start-Art (Direkt 
bzw. Stern-Dreieck) ist den Typenschild-Daten zu 
entnehmen. Pumpen kleiner 4 kW sind serienmaBig fur den 
Direkt-Start (DOL) ausgelegt. Bei Motoren mit 400 V 
Spannungsangabe sind die Wicklungen im Stern geschaltet 
kir eine Netzspannung von 400 V/3Ph. Die Kabelenden U, 

V, W sind mit den Netzanschlussklemmen L1, L2, L3 zu 
verbinden. 
Pumpen ab 4 kW sind serienmaBig fur den Stern-Dreieck- 
Start vorbereitet, d.h. jeweils beide Enden der 
Motorwicklungen sind Uber die Aderenden U1 /U2, V1N2, und 
W11W2 des Anschlusskabels zuganglich. Der Anschluss hat 
an einem fur Stern-Dreieck-Start ausgelegten Schaltgerat 
entsprechend zu erfolgen. 
Falls fur Stern-Dreieck-Start vorbereitete Motoren mit 
400 V/3Ph Spannungsangabe direkt (DOL) gestartet 
werden sollen, mOssen bei einer Netzspannung von 400 
V/3Ph die Wicklungsenden im Dreieck geschaltet werden. 

Al le Anschlussdiagramme ab Seite 21. 

6.2. Temperaturfiihler 
Al le Pumpen der Baureihe A sind mit einem Temperatur- 
fuhler-Satz in den Motorwicklungen ausgestattet, der den 
Motor bei Uberhitzung der Wick lung ausschaltet. 

Bei Pumpen in NormalausfOhrung werden die Anschlusse 
der TemperaturfOhler Ober das Anschlusskabel nach auBen 
gefOhrt und sind Ober die Aderenden T1 und T3 des 
Anschlusskabels so im Schaltgerat anzuschliessen, dass 
eine automatische Wiedereinschaltung nach AbkOhlung 
des Motors gegeben ist. Die Auslosetemperatur der FOhler 
kir Motoren in NormalausfOhrung liegt bei ca.130°C. 

Die explosionsgeschutzten Ausfuhrungen besitzen anstatt 
der StandardfOhler einen TemperaturfOhler-Satz mit einer 
hoheren Auslosetemperatur (ca. 140°C), der Ober die 
Aderenden T1 und T2 des Anschlusskabels so 
anzuschliel3en ist, dass nach Auslosen eine manuelle 
Rucksetzung Ober eine spezielle Schutzkombination im 
Schaltgerat erforderlich 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 k6nnen 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) Dichtunos0berwachung Olkammer: 
Uber 2 Sensoren S1/S2 wird die Leitfahigkeit der Off011ung 
Dberwacht. Die Sensoren sind in der Schaltanlage an ein 
Auswertegerat anzuschlie3en (Elektrodenrelais). Bei 
Undichtigkeit der Wellendichtung tritt Wasser in die 
Olkammer ein und verandert den Widerstand des Ols. Die 
Ansprechempfindlichkeit sollte von 0-100 k12 einstellbar 
sein, Standard-Einstellung 50 ka Bei Ex-Ausfuhrung 
Elektrodenrelais mit eigensicherem Stromkreis fur 
Sensoren wahlen. 
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b) Dichtunosuberwachuno AnschluBraum: 
Uber 2 Sensoren S3(S4 wird der AnschluBraum auf 
eindringende Feuchtigkeit Oberwacht. Die Sensoren sind in 

der Schaltanlage ebenfalls an ein Auswertegerat mit 
galvanisch getrenntem Sondenstromkreis anzuschlieBen 
(Elektrodenrelais). Bei Ex-AusfOhrung Elektrodenrelais mit 
eigensicherem Stromkreis fur die Sensoren wahlen. 

Me Anschlussdiagramme ab Seite 21. 

6.4. Drehrichtungskontrolle 
Alle Pumpen haben die richtige Drehrichtung bei AnschluB 
an ein Rechtsdrehfeld (U, V, W -> L1, L2, L3). HOMA- 
Schaltgerate pi-Wen 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 korrek- 
te Drehrichtung 
der Pumpe ist gegeben, wenn die Pumpe sich gegen den 
Uhrzeigersinn bewegt, da der Motor von oben gesehen im 
Uhrzeigersinn anlauft. 
Bei grOBeren oder bereits installierten Pumpen erfolgt die 
Kontrolle der korrekten Drehrichtung durch den Vergleich 
der ForderhOhe und der Fordermenge bei unterschiedli- 
chen Drehrichtungen. Die Drehrichtung mit der groBeren 
Forderhohe und Fordermenge 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). 

&Bei Verwendung im Schachtbetrieb ist die Schacht6ff- 
nung nach Montage der Pumpe mit einer trittsicheren Ab- 
deckung zu versehen. 

&Folgeschaden z.B. durch eine Oberflutung von Raumen 
bei Storungen an der Pumpe hat der Betreiber durch 
geeignete MaBnahmen (z.B. Installation von Alarmanlage, 
Reservepumpe rid.) auszuschlieBen. 

7.1. Na6aufstellung auf Bodenstiitzring 
Den Bodenstutzring (als Zubehor lieferbar) mit Schrauben 
am Saugstutzen der Pumpe befestigen. 90°-Anschluss- 
winkel bzw. -bogen am Druckstutzen der Pumpe 
befestigen, Druckleitung montieren. Absperrschieber und 
Ruckschlagklappen sind ggf. nach den ortlichen 
Vorschriften zu montieren. Die Druckleitung muss 
spannungsfrei montiert werden, bei Verwendung eines 
Schlauches ist auf knickfreies Verlegen zu achten. 
Die Pumpe am Haltegriff mit Seil oder Kette befestigen und 
daran ins F6rdermedium herunterlassen. Bei schlammigem 
Untergrund Steine c.a. unter die Pumpe legen, urn ein 
Einsinken zu verhindern. 

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

Position von KupplungsfuB und oberer Rohrkonsole fur 
die Fuhrungsrohre in etwa festlegen, ggf. Senklot verwen- 
den. 
Korrekte EinbaumaBe der Pumpe(n) Oberprufen (s. MaB- 
zeichnungen im Anhang). 

6 

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. 
KupplungsfuB am Schachtboden ausrichten, Senklot von 
der Rohrkonsole verwenden, die Fuhrungsrohre mussen 
genau senkrecht stehen! KupplungsfuB mit Schwerlastdii- 
beln am Schachtboden befestigen. Auf genau waagerech- 
te Position des KupplungsfuBes achten! Bei unebenem 
Schachtboden Auflageflache entsprechend unterstutzen. 
Druckleitung mit Armaturen nach den bekannten Monte- 
gegrundsatzen spannungsfrei montieren. 
Beide Fuhrungsrohre in die Osen am KupplungsfuB ste- 
cken und entsprechend der Position der Rohrkonsole auf 
MaB schneiden. Rohrkonsole abschrauben, die Zapf en in 

die Filihrungsrohre stecken und Konsole endgultig befesti- 
gen. Die Fuhrungsrohre massen 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- 
lungsfuB) 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 FUhrungsklauen des Kupplungsgegen- 
flansches zwischen die Fuhrungsrohre im Schacht fuhren. 
Pumpe in den Schacht herunterlassen. Wenn die Pumpe 
auf dem KupplungsfuB aufsitzt, dichtet sie automatisch 
selbsttatig zur Druckleitung ab und ist betriebsbereit. 
Ablassketten-Ende an einem Haken an der SchachtOff- 
nung einhangen. 
MotoranschluBkabel der Pumpe im Schacht mit Zugent- 
lastung in geeigneter Lange abhangen. Darauf achten, 
dass die Kabel nicht abgeknickt oder beschadigt werden 
kOnnen. 

7.3 Trockenaufstellung 
Fur die Aufstellung der Pumpe auBerhalb des 
Sammelschachtes muss eine Zulaufleitung zum 
Pumpengehause-Zulauf angeschlossen werden. FUr 
Trockenaufstellung sind nur die Ausfuhrungen mit Motor- 
Kith !mantel geeignet. 
Die Aufstellung der Pumpe ist vertikal oder horizontal 
moglich. 

Pumpenstander bzw. StutzfuBe an der Pumpe 
montieren. 
Position der Pumpen am Boden markieren, bohren und 
Pumpe mit Schwerlastdbbeln verankern. 
Saug- und Druckleitung mit Armaturen nach den 
bekannten 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. 
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Der Schaltabstand, d.h. die Wasserstandsdifferenz zwi- 
schen Ein- und Ausschaltpunkt lasst sich individuell 
bestimmen. 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 gewunsch- 
te Schaltniveau einzustellen. Dabei ist zu beachten, dass 
der Einschaltpunkt der Pumpe unterhalb der Zulaufleitung 
liegt, urn einen Ruckstau des Fordermediums zu vermei- 
den. Der Ausschaltpunkt muss oberhalb der Oberkante des 
Pumpengehauses liegen, damit sich kein Luftpolster 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- 
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 

46Die Pumpe niemals langere Zeit trocken laufen lassen 
(Uberhitzungsgefahr). 

Nassaufstellunq 
Die Pumpe muss vollig im FOrdermedium eingetaucht und 
entluftet sein. Absperrventile 6ffnen. Falls noch nicht ge- 
schehen, bei 3Ph-Motoren korrekte Drehrichtung OberprO- 
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 
F6rdermediums im Sammelschacht oberhalb der h6chsten 
Stelle des Pumpengehauses liegt. Falls noch nicht gesche- 
hen, korrekte Drehrichtung OberprOfen (s. unter 6.4). In Be- 
trieb nehmen. 

9. Wartung und Reparatur 

6Bei einem eventuellen Defekt der Pumpe durfen Repa- 
raturarbeiten nur durch das Herstellerwerk oder einer auto- 
risierten Fachwerkstatt durchgefuhrt werden. Umbau oder 
Veranderungen an der Pumpe sind nur nach Absprache mit 
dem Hersteller zulassig. Es Widen nur Original HOMA- 
Ersatzteile verwendet werden. 

1Wir weisen darauf hin, dass wir nach dem Produkthaf- 
tungsgesetz fur Schaden, die durch unser Gerat verursacht 
werden und auf unsachgemaBen Reparaturversuchen be- 
ruhen, welche nicht vom Herstellerwerk oder einer autori- 
sierten Fachwerkstatt durchgefuhrt wurden, oder wenn bei 
einem Teileaustausch keine ORIGINAL-ERSATZTEILE 
verwendet wurden, nicht haften. Fur Zubehorteile gelten 
die gleichen Bestimmungen. 

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

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

61Vor Beginn der Arbeiten die Pumpe grundlich mit sau- 
berem Wasser reinigen, Pumpengehause auch innen 
durchspOlen. Bei der Zerlegung Pumpenteile jeweils mit 
Wasser reinigen. 

&Bei Pumpentypen mit Olsperrkammer kann beim Losers 
der 01-Kontrollschraube Uberdruck aus der Olsperrkammer 
entweichen. Schraube erst dann vollig herausschrauben, 
wenn Druckausgleich erfolgt ist. 

Die Pumpe sollte bei normalem Betrieb mindestens einmal 
jahrlich OberprOft werden. Bei Dauerbetrieb oder besonde- 
ren Bedingungen (z.B. stark abrasives Fordermedium) sind 
die Wartungen nach jeweils 1.000 Betriebsstunden durch- 
zuf0hren. 

Urn einen problemlosen Betrieb der Pumpe langfristig zu 
erreichen, sollten bei Wartungen stets zumindest die nach- 
folgenden UberprOfungen vorgenommen werden: 

- Stromaufnahme (A) mit MeBgerat kontrollieren und mit 
dem Sollwert (Betriebspunkt oder Nennstromangabe auf 
dem Typenschild) vergleichen. 

- Pumpengehause und Laufrad auf sichtbaren VerschleiB 
ggf. austauschen. 

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

- Kabel und Kabeleinfuhrunq auf Wasserdichtheit oder 
Beschadigungen prOfen (SichtprOfung). 

Zusatzlich bei Pumpentypen mit Olsperrkammer: 

- Olstand und Olzustand 
Pumpe horizontal legen, so dass sich die 
Olkammerschraube (bei grOBeren Pumpen: eine der beiden 
Olkammerschrauben) oben befindet: Die Schraube 
entfernen und eine geringe Menge 01 entnehmen. Wenn 
das 01 trObe oder milchig ist, deutet dies auf eine 
schadhafte Wellenabdichtung hin. 
In diesem Fall den Zustand der Wellendichtungen durch 
eine HOMA-Fachwerkstatt oder den Werkskundendienst 
uberprufen lessen. 

Das 01 sollte nach jeweils 3000 Betriebsstunden gewech- 
selt werden. Olsorte: Shell Tellus C22 oder biologisch ab- 
baubares HOMA-ATOX (auf Wunsch lieferbar). Verbrauch- 
tes 01 ist ordnungsgemaB zu entsorgen. 

Wartunqsvertraq 
Zur regelmaBigen fachnnannischen Durchfuhrung aller not- 
wendigen Wartungs- und Kontrollarbeiten empfehlen wir 
den Abschluss eines Wartungsvertrages durch unseren 
HOMA-Wartungsservice. Bitte wenden Sie sich an unseren 
Werkskundendienst! 
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10. Storungen-Ursache-Abhilfe 

&Vor jeder Wartung Pumpe vom Stromnetz trennen 
(Netzstecker ziehen)! 

Storungen Ursache Abhilfe 

Motor lauft nicht an. Die 
Sicherungen brennen 
durch oder der 
Motorschutzschalter lOst 

aus 
sofort aus. Achtung: 
Nicht wieder 
einschalten! 

Keine Stromzufuhr, 
Kurzschluss, 
Fehlerstrom in Kabel 
oder Motorwicklung 

Sicherung 
durchgebrannt, da 
falscher Typ 

Laufrad durch 
Verunreinigungen 
verstopft. 
Schwimmerschalter 
verstellt oder defekt 

Kabel und Motor von 
einer Elektro- 
Fachkraft 
OberprOfen und 
ausbessern lassen 
Sicherung durch 
korrekten Typ 
ersetzen 
Laufrad reinigen 

Pumpe lauft, aber der 
Motorschutzschalter lost 
nach kurzem Betrieb 
aus 

Motorschutzschalter zu 

niedrig eingestellt 

Erh6hte 
Stromaufnahme 
aufgrund von 
grOBerem 
Spannungsabfall 

Pumpe Iftuft mit 
verringerter Leistung 
und zu 
niedriger 
Leistungsaufnahme 

Laufrad durch 
Verunreinigungen 
blockiert. 
Laufrad durch 
Verunreinigungen 
verstopft 
Falsche Drehrichtung 
(nur bei Drehstrom- 
ausfiihrung) 

Schwimmerschalter 
Oberprirten und ggf. 
austauschen 
Einstellung nach 
den Daten auf dem 
Pumpentypenschild 
vornehmen 
Spannung zwischen 
zwei Phasen 
messen. Toleranz 
10% (± 5% bei 
explosionsgeschOtzt 
er AusfUhrung) 
Laufrad reinigen 

Laufrad reinigen 

Pumpe taut fOrdert 
aber kein Wasser 

Druckventil 
geschlossen oder 
blockiert 

Drehrichtung 
kontrollieren und 
evtl. zwei Phasen 
umtauschen (s. 

Abschnitt 6.4) 

Druckventil 
OberprOfen und 
dieses Offnen oder 
reinigen 

Aus Motorgehause tritt 
01 ins FOrdermedium 
aus 

Ruckschlagventil 
blockiert 
Luft in der Pumpe 
Wellendichtung 
verschlissen 

ROckschlagventil 
reinigen 
Pumpe ent1Often 

Wellendichtung 
erneuern und 01 

austauschen 

" 0 

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 Ma- 
terial- und Fertigungsfehlern. 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 Ur- 
sachen auf Einbau- oder Bedienungsfehler, unangemessene 
Einsatzbedingungen, mangelnde Pflege oder unsachgemaBe Re- 
paraturversuche zurtickzufuhren sind, sind von der Garantie eben- 
so ausgeschlossen wie normaler VerschleiB. Hierdurch entstande- 
ne Kosten, insbesondere Uberprufungs- 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 Endkontrol- 
le. Solite das Gerat trotzdem AnlaB zu einer berechtigten Bean- 
standung geben, so haben Sie Anspruch auf eine entsprechende 
kostenlose Nachbesserung. Garantiereparaturen dOrfen nur von 
unserem Werkskundendienst oder einer autorisierten Fachwerk- 
statt durchgefahrt werden. Reparaturversuche durch den Kunden 
oder nicht befugte Dritte wahrend der Garantiezeit bewirken ein 
ErlOschen des Garantieanspruches. Durch eine von uns erbrachte 
Garantieleistung wird weder die Garantiezeit verlangert, noch fur 
die ersetzten Teile eine neue Garantiezeit begrandet. Weiterge- 
hende Anspriiche sind ausgeschlossen. Insbesondere solche auf 
Minderung, Wandlung oder Schadenersatz, auch far Folgeschaden 
jeglicher Art. 

Um 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 kannen wir nur 
weiterleiten, wenn der Schaden bei Zustellung der Ware von Spedi- 
tion, Bahn oder Post festgestellt oder bestatigt wird. 

Fiir die Tauchmotorpumpe 

Nr. 

leisten wir, 
entsprechend unseren Garantiebedingungen 

12 Monate Garantie. 

HOMA Pumpenfabrik GmbH 
lndustriestrasse 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-StraBe 76 
01796 Pirna 
(0 35 01) 52 34 48 
PAW Pumpen & Aggregate GbR 
Kleine Baschfitzer Str. 3 
02625 Bautzen 
(0 35 91) 20 00 10 

JOrgen Veit 
Hainichener StraBe 37 
09569 Oederan 
(03 72 92) 6 03 35 

Pumper) Ohl 
Friedrich-Engels-StraBe 188 
13158 Berlin 
(0 30) 9 12 11 20 

Glaubrecht Pumpenservice GmbH 
Bornitzstr. 13 
10367 Berlin 
(0 30) 5 59 22 08 

HEKO Pumpen GmbH 
Meiendorfer StraBe 71 

22145 Hamburg 
(0 40) 6 91 90 90 

Karl-Heinz Birr 
Glashuttenweg 6 

23568 Lubeck 
(04 51) 3 61 91 

Gerhard Frese 
Kreuzweg 5-7 
27367 Sottrum 
(0 42 641 12 50 

Pumpen Binek GmbH 
Kirchsteig 2 
31275 Lehrte 
(0 51 36) 89 30 37 

Rudolph Elektromotoren GmbH 
Pyrmonter StraBe 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 NiestetaVHeiligenrode 
(05 61) 52 20 37-38 
Schwarzer 
Gotthelf-Leimbach-StraBe 7 
37079 Gottingen 
(05 51) 50 49 00 

Scheib Elektrotechnik GmbH 
Martinstr. 38 
40223 Dusseldorf 
(02 11) 90 148-0 

Eugen Boss GmbH & Co. KG 
Tankweg 27 
44147 Dortmund 
(02 31) 98 20 22-0 
HOlsbOmer & Weischer 
Coermuhle 2 B 

48157 Munster 
(0251) 21 54 79 

PFH Pumpenfachhandel GmbH 
Moselstr. 1 a 

63452 Hanau 
(0 18 05) 80 51 00 

Richard Heep 
AhornstraBe 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 
lndustriestr. 1 

53819 Nk.-Seelscheid 
(0 22 47) 70 20 
Hotline fur Notfalle: 
(0 22 47) 70 20 

Anschrift 
Sandritter Pumpen GmbH 
Akazienweg 16 
68809 Neulussheim 
(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 
AdlerstraBe 17 
74564 Crailsheim 
(0 79 51) 84 72 

HCS Scherer 
Tiengener StraBe 14 
76227 Karlsruhe 
(0721)42148 + 4070 35 

Prokosch GmbH 
In den Breitwiesen 9 
76684 Ostringen Odenheim 
(0 72 59) 9 10 30 
Wolfgang BOrk 
Forststr. 17 
79618 Rheinfelden 
(0 76 23) 75 21 00 
Ritz GmbH 
Carl-Zeiss-Str. 33 
79761 Waldshut-Tiengen 
(0 77 41) 48 80 

Pumpen PlOtz GmbH 
Schaufeleinstr. 5 
80687 MOnchen 
(0 89) 54 70 31 0 

Rudolf Schabmiiller 
BunsenstraBe 21 

85053 Ingolstadt 
(08 41) 96 41 00 
Klaus Engelbrecht 
Schaferweg 1 

85221 Dachau 
(0 81 31) 7 86 47 

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

Sch011horn 
Waldseer StraBe 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 
BodelschwinghstraBe 71 

97753 Karlstadt 
(0 93 53) 23 26 

Weitere Servicepartner 
erfragen Sie bitte bei unserem 
Kundendienst unter der 
Telefonnummer 
(0 22 47) 70 23 31. 

9 
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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, electromagnetic 89/336/EEC 
compatibility 
as amended 
as amended 
EC Low Voltage Directive') 
EC Directive, explosion- 
prooved operating material 2) 

EC Directive, construction 89/106/EEC 
products 

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

Relevant harmonized industrial standards: 
ES 60335-2-411) ES 60335-11) ES 60034 Part 5 

ES 60204 Part 11) ES 61000-6-1 ES 61000-6-2 

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

ES 55014-2 ES 61000-3-2 ES 61000-3-3 

ES 12050 1-4 ES 292 ES 50014/18/19/202) 

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

(Dr. Klaus Hoffmann, Management) 
01.06.2004 HOMA Pumpenfabrik GmbH 

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

Established: Totzke Index: 0 

Date: 01.06.2004 Current number. CE 1 
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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. 
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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 
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 in- 
verter 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 23..., 
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. 
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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. 

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 

operaoperation check the cable and the plug against damages. tion 

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. 
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The motor cable wires indicated U, V, W must be con- 
nected to the power supply wires indicated L1, L2, L3 

through the motor 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, V1N2 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) 
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 mo- 
tor 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 ad- 
justable sensitivity of 0 to 100 kS2, standard setting is 
approx. 50 Ica 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. 
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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 con- 
trol-light is illuminated, if the direction of rotation is not cor- 
rect. 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). 
(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 flood- 
ing 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. 
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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. 

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 be- 
tween the float switch and the cable fastening. Long cable 
end: Large difference in level. Short cable end: Small dif- 
ference 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 in- 
stalled, 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. 
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8. Start-Up 

Never 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 col- 
lection sump is above the top of the pump housing to pre- 
vent an air cushion in the pump. 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. 

9. Maintenance and Repair 

61In case of a defect of the pump, a repair shall be car- 
ried out only by the manufacturer or through an authorized 
workshop. Modifications of the pump must be confirmed by 
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. 

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

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

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

&At pump types with oil chamber an overpressure can 
escape with loosening of the oil chamber control screw. 
Screw only when pressure balance took place. 

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. 

For long and trouble-free operation of the pump, following 
points should be checked regularly: 

- Nominal current (A): Check with amp-meter. 

- Pump parts and impeller: 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. 
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Additionally at pump types with oil chamber: 

- Oil level and oil condition in oil chamber: 
Put the pump in horizontal position, so that the screw of the 
oil chamber is above (at larger pumps: one of both screws). 
Remove the screw and infer a small quantity of oil. The oil 
becomes greyish white like milk if it contains water. This 
may be the result of defective shaft seal. 
In this case leave the condition of the shaft seals by a 

HOMA Service to examine. 

The oil should be replaced after 3000 operating hours. 
Oil type: Shell Tellus C22, degradable HOMA-Atox (avail- 
able on request). Used oil is to be disposed accordingly. 

Servicing Contract 
For a regular expert execution of all necessary mainte- 
nance and inspection we recommend the conclusion of a 
servicing contract by our HOMA Service. Please contact our 
HOMA customer service. 

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 
blocked 
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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Warranty CTriditions 

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 
IndustriestraBe 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, bijiage II A 

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

MX 13... V 13... 

M 24... MX 24... 

MX 23... V 23... 

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-machinerichtlijnen 98/ 37/EG 
EG-richtlijn, elektromagnetische 89/336/EG 
verdraagzaamheid 
als ook de aanpassing 
als ook de aanpassing 
EG-laagspanningsrichtlijn.1) 
EG-richtlijn, explosiebeveiligde 
bedrijfsmiddel 
EG-richtlijn voor Bouwprodukten 89/106/EG 

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

Toe e aste aeharmoniseerde normen: 
EN 60335-2-41') EN 60335-1') EN 60034 deel 5 

EN 60204 deel 1') EN 61000-6-1 EN 61000-6-2 

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

EN 55014-2 EN 61000-3-2 EN 61000-3-3 

EN 12050 1-4 EN 292 EN 50014/18/19/202) 

Bijzondere toegepaste nationale normen en technische 
specificaties ( de overige toegepaste normen voor de 
algemene machinebouw worden in het 
constructiebureau bewaard ): 
ISO 9906 DIN 24250 

(Dr. Klaus Hoffmann, Management 
01.06.2004 HOMA Pumpenfabrik GmbH 

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

rstEellt: Totzke Index: 0 
Datum 01.06.2004 Ltd.-Nr.: CE 1 
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2. Veiligheidsvoorschriften 
2.1. Algemeen 
Kenmerken van voorschriften in deze bedieningshand- 
leiding 

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

ZLBij 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 ander 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 gereed- 
schap 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 
geen personen in de te verpompen vloeistof bevinden. 

&De ongeval voorkomingsvoorschriften als ook de 
algemeen erkende regels der techniek dienen in acht 
genomen te worden. 
Wij wijzen erop dat wij, volgens de product aansprakelijk- 
heidswet niet aansprakelijk zijn voor schade, welke door 
onze machines veroorzaakt 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 
personen 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 o- 
penbaar- en prive bereik, in de nijverheiden industrie. 
De pompen zijn niet geschikt voor het verpompen van 
vloeistoffen met sterk abrasive delen (bijv. zand, kiezels, 
stenen) 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. 
Bedriifswijze: De motoren zijn voor continubedrijf S1 on- 
dergedompeld, maximale schakelfrequentie 15 maal per 
uur. Onze standaard-garantiebepalingen als ook het on- 
derhoud aanbevelingen zijn uitsluitend gebaseerd op inter- 
mitterend bedrijf. Verkorte garantietijden en service interval- 
len bij continubedrijf kunt u navragen bij onze klantenservi- 
ce. 

3.4. Omgeving met explosiegevaar: 

&Gebruik uitsluitend de explosieveilige versies de A 
serie. 

&In alle gevallen dient de plaatselijke instantie te 
bepalen of de explosieclassificatie van de pomp voor de 
gewenste 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 o- 
vereenkomstig deze montage- en bedrijfsinstructies en met 
kennis van zaken zijn geinstalleerd voor de in deze instruc- 
ties genoemde toepassingen. 

5. Transport en opsiag 

&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. 

&De pomp kann horizontaal of verticaal worden getrans- 
porteerd of opgeslagen. Bij transport de pomp niet werpen 
of stoten. Bij langere opsiag 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, aardlekschake- 
laar e.d. moeten aan de voorschriften van de lokale instan- 
ties voldoen. De pomp dient volgens de in Nederland/Belgie 
algemeen geldende normen op het elektriciteitsnet 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 mato- 
raansluitruimte komen kann. 

AMotorbeveiligingsschakelaars als mede schakelkasten, 
ook 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 war- 
den geleverd, dienen op een afzonderlijke motorbeveiliging 
te worden aangesloten. Originele HOMA-besturingskasten 
zijn als toebehoor leverbaar. Bij gebruik van een eigen 
besturingskast moet men bij de keuze van de motorbeveili- 
ging de nennstroom van de pomp in acht nemen. (zie 
typeplaatje). 

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 
geschakeld voor een netspanning van 400V/3 fasen. De 
kabeleinden U, V, W zijn via een 
motorbeveiligingsschakelaar met de netaansluitklemmen 
L1, L2, L3 verbonden. (zie afb.1) 
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Pompen boven de 4 kW zijn seriematig voor Ster/Driehoek 
start voorbereidt. Beide uiteinden van de motorwindingen 
zijn via de aders U1 /U2, V1/V2, en W1/VV2 van de 
aansluitkabel verbonden. De pomp aansluiten in een voor 
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 
Alle pompen van de A-serie zijn met een temperatuurvoe- 
ler-set in de motorwikkeling uitgerust, welke de motor bij 
verhitting van de wikkeling uitschakelt. 

Bij pompen in normale uitvoering worden 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 voe- 
ler 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 uitschake- 
lingtemperatuur (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 warden 
(Aansluitdiagram zie pag. 21). 

Alle explosieveilige uitvoeringen van motoren boven 15 kW 
bezitten aliebei van de bovengenoemde voeier-sets en zijn 
via de aders Ti, 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 beveiligings- 
combinatie deze door het verbreken van de netspanning en 
afkoelingstijd afwachten teruggezet kunnen worden (Aans- 
luitdiagram zie pag. 21). 

6.3. Afdichtingscontrole 

Pompen uitgevoerd met: 

a) Dichtingcontrole in de oliekamer: 
Via 2 sensoren 81/82 wordt de weerstand van de olie- 
vulling gecontroleerd. De sensoren dienen in de 
schakelkast 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 
instelbaar te zijn, standaard instelling 50 k O. Bij Ex- 
uitvoering elektrode relais met eigengezekerd stroomcircuit 
voor de sensoren toepassen. 

a) Dichtingcontrole 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 
toepassen.Alle 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 
observeren van de start-ruk plaatsvinden. De draairichting 
is met de klok mee, gezien vanaf de bovenzijde van de 
pomp. Tijdens 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 opvoerhoogte op capaciteit bij verschillende 
draairichtingen vergeleken 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 
houderplaat aan de stekkerpolen met een schroevendraaier 
verricht warden. 

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, 
reservepomp e.d.) uit te sluiten. 

7.1. Natte opstelling op Bodemring 
De bodemring met bouten aan de zuigaansluiting van de 
pomp bevestigen. Aansluitbocht of -knie aan de 
persaansluiting aanbrengen.Drukleiding monteren. 
Afsluiters, terugslagkleppen, e.d. eventueel volgens 
voorschrift monteren. De persleiding dient spanningsvrij 
gemonteerd te worden, 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 
vloeistof laten zakken. Als de pomp in modder of ep een 
ongelijke bodem wordt opgesteld, is het raadzaam de pomp 
op bakstenen te plaatsen. 

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

Positie van de koppelingsvoet en de bevestigingsconsole 
van de geleidestangen vastleggen, door bijv. een schiet- 
lood te gebruiken. 
De correcte inbouwmaten van de pompen) controleren. 
(volgens de maattekeningen) 
Bevestigingsgaten voor de geleidestangkonsole in de 
binnenrand van de putopening boren. Wanneer dit we- 
gens plaatsgebrek niet mogelijk is, kann de geleidestang- 
konsole ook d.m.v. een gebogen profiel aan de onderzijde 
van de putafdekking bevestigd worden. De geleidestang- 
konsole met twee schroeven bevestigen, maar nog niet 
aandraaien. 
Koppelingsvoet op de putbodem plaatsen, bij een ongelij- 
ke putbodem dient het voetstuk uitgelijnd te worden. 
Gebruik een schietlood om de koppelingsvoet juist t.o.v. 
de geleidestang-konsole te positioneren. (de geleidestan- 
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gen moeten later loodrecht staan) Zet het vervolgens vast 
met heavy-duty keilbouten. 
Persleiding volgens algemeen bekende procedures mon- 
teren, zonder de leiding te draaien of bloot te stellen aan 
overmatige spanningen. 
Beide geleidestangen in de ogen van de koppelingsvoet 
steken en 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 koppelingste- 
genflens 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 
te 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 
mantelkoeling toepasbaar. 
De opstelling van de pomp is zowel horizontaal als verticaal 
mogelijk 

Pompstaander of montage stoel aan de pomp 
monteren. 
Positie van de pompen op de bodem markeren, boren 
en de pompen met heavy-duty keilbouten verankeren. 
Zuig- en persleiding met appendages volgens de 
algemeen 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 te houden: 

Het bevestigingspunt als ook de lengte van het vrij bewe- 
gende einde van de niveauschakelaarkabel zijn op het ge- 
wenste schakelniveau in te 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. 
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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- 
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 schakelniveaus als boven 
omschreven 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 

LDe pomp nooit lange tijd droog laten draaien 
(overhittingsgevaar). 

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 
verpompen vloeistof in de verzamelschacht boven het 
hoogste punt van het pomphuis ligt. Bij 3-fasen 
draairichting controleren. (zie punt 6.4). 

9. Onderhoud en Service 

&Voor 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 
grondig met schoonwater reinigen en pomphuis ook van 
binnen spoelen. De gedemonteerde onderdelen dienen 
afzonderlijk in schoon water te worden schoongespoeld. 

66Bij 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 
toegestaan. Er mogen alleen originele HOMA onderdelen 
gebruikt worden. 

66Wij wijzen erop, dat wij volgens de product 
aansprakelijkheidswet 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. 

&Bij het losdraaien van de inspectieschroef van de 
oliekamer 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. 

ZNVoor aanvang van de arbeid wachten tot alle roterende 
delen stilstaan. 
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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. 

Bij nieuwe pompen of na plaatsing van een nieuwe asaf- 
dichting dient men het oliepijI na 1 bedrijfsweek te control- 
eren. 

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

- 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. 

-Oliepeil en- kwaliteit in de oliekamer. De oliekamer is bij 
verticale positie van de pomp tot de onderkant van de con- 
troleopening gevuld. Wanneer de olie in de oliekamer tro- 
ebel 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! 
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10. Opsporen van storingen 

&Voor elke reparatie aan pomp stroomtoevoer uitschake- 
len! 

Storing Oorzaak Oplossing 

Motor start niet op. De 
Zekeringen branden 
door of de 
motorbeveiliging 
verbreektJ 
Direct uit. Let op. Niet 
opnieuw inschakelen! 

Geen stroomtoevoer, 
kortsluiting, foutieve 
stroom in de kabel of 
motorwikkeling 

Kabel en motor door 
een electriecien 
laten testen en 
herstellen 

Zekering doorgebrand 
(verkeerd type) 
Waaier door 
verontreiniging 
verstopt. 
Niveauschakelaar 
verplaatst of defect 

Zekeringen door 
juiste vervangen 
Waaier reinigen 

Pomp loopt, maar de Motorbeveiligingschak 
motorbeveiligingschakel elaar te laag ingesteld 
aar springt er na korte 
tijd uit. 

Verhoogde 
stroomopname op 
grond van 
spanningsverlies 

Waaier door 
verontreiniging 
geblokkeerd. 
Verhoogte stroom 
opname in alle drie de 
fasen. 

Niveauschakelaar 
testen en eventeel 
uitwisselen. 
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 lage 
capaciteitafname 

Waaier door 
verontreiniging 
verstopt 
Foutieve draairichting 
(alleen bij draaistroom 
uitvoering) 

Waaier reinigen 

Draairichting 
controleren en evt. 
twee fasen 
omwisselen (zie par. 
6.4.) 

Pomp loopt, verpompt 
echter geen water 

Afsluiter gesloten of 
geblokkeerdt 

Uit motorhuis lekt olie in 

het medium. 

Terugslagklep 
geblokkeerdt 
Lucht in de Pomp 
Asafdichting versleten 

Afsluiter testen en 
deze openen of 
reinigen 
Terugslagklep 
reinigen 
Pomp ontluchten 
Asafdichting 
vernieuwen en olie 
verversen 

21 

- I 

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

bedrijfsname. Een garantieclaim kann alleen bij het overleggen 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 transportkos- 
ten zijn geen bestanddelen van onze garantieverrichtingen. Recla- 
matie welke op inbouw- of bedieningsfouten, foutieve toepassingen 
onderhoud of ondeskundige reparatiepogingen terug to voeren zijn, 
zijn van garantie net zo uitgesloten als normale slijtage. Hierdoor 
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 werkt en vrij van 
gebreken is.Alle onze fabrikaten bezitten een hoogstmogelijke kwa- 
liteitsstandaard. 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. Garantiereparaties mogen 
alleen door ons reparatiepersoneel of een geautoriseerd bedrijf uit- 
gevoerd worden.Reparatiepogingen door de klant of niet bevoegde 
derde gedurende de garantieperiode sluiten een garantieclaim uit. 
Na een door ons uitgevoerde garantieverrichting wordt de garantie- 
tijd 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, waardeverminde- 
ring, veranderingen, als ook voor totaalschade van welke aard dan 
ook. 

Om een snelle afwikkeling te waarborgen, dient u bij een garantiec- 
laim 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 (DOL) Stern- 
Schaltunq 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 

BoTeicOnuss, Nutssuschls5 
5eslqns:.14nt 5.110 supply 

121 32.2 523 

4,2 arr3 

C 

Dersiohoun91 Motursc6uts L zm 
a2311)A6ti4t1 stars, 

au:siohnunul Motorkst6.1 U 
designation: u.sescablo 

VI 

I 
V2 

WI 

W2 

vei 

1115torsohuts 
stertgr 

I 5ung: mOtOr-/Sressrkst.! it 

OI onstion. press-/usncrolosble 

iksomor 
oil c1,.er 

113 51 62 

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

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

Ex-Ausfiihrung / Model Ex 

toyuluOnuoy: EtItussuclUuS 
designaton: main svppy 

Wstuichnoug: 
dest9natlar.: azart.c, 

BeseisSount MovorksOol 
destuss:tont pOvercaUto 

151 35-2 5/1_ EE1 

t Mot crt.hu j 

stsrter i 

i 

2051 4052 

i 

I 

I 

J 

U 

U1 

V 

WI 

wrz 

Moto: 
tswor 

! Olkavomer ! 

Domuichnungl Motes-/ScouerkaO41 T1 

dosilnation: power-;oestrol.ablA 
T2 51 S2 

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 

* je nach Ausfuhrung /* ieder volgens uitvoering 

22 

Abb. 2 / Fiq. 2: 
Anschlussdiagramm/Netzanschluss Standardmotor 
TypMX / V...-T, Direkt-Start IDOL) 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 / Standard model 

Bemeichsunc: Nat...nee:1W 
assignat,n sal, o66Ay 

BtAeiehn.ng: Mnt.elvew,,z, 
des5,,,sslot, scarto, 

DV1vW111,1rIv: /1450152101 
das:onstiss: pose:es:Us 

bsustunnung: 114106.15coverica.1 11 Tv 
clavigsetion, p00nr-/0ontro1corle 

VI 62 

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

S1, 52*: DichtungsOberwachung Olkammer 
Oil chamber seal conditions sensor 
Dichtingsbewaking 

Ex-Ausfiihrung / Model Ex 

11ass1 0000, Netx6nachlu0 
dosignstica, m4111 supply 

Bussichnung: Mstorschut: 2/ri 
ossignactss: starter 7:::: 

unfit Motorkssel u 
dsalsnastan, pcumsysois 

Toj.lcblut tntal 
?to . 

8/11.11cralur,q, Motur-iStuusrsstet T1 T2 51 S2 53 ss 
des.iunationt power-,ttsserstsaolu 

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

S1, S20: 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 / Fiq. 3: 
Anschlussdiagramm -T and -P Standardmotor Stern- 
Dreieck-Start vorbereitet 
Wiring diagram -T and -P pump motor Star-Delta Start 
prepared 

Normalausfuhrung / Standard model 

Beteichnung: Moto:kneel Ul U2 VI V2 VM W2 PEI 
designation: posetcatile 

i 

I 

1 ul VI WI 

1 

i 

at 

Bozeichnung: Maucr-iStuudilcabol. T1 73 
designatims: poser-inonr.rolcable 

1 

Motori 
motor; 

Cl/simmer 
loll uhamber1 

1 

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

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

Ex-Ausfiihrung / Model Ex 

Si 52 

U2 Vi V2 I W2 PEI 
=1! U' 

Ul VI 

dl: 31 

Bottichuong: Motor.-/Stuoerkane: TI 

designar,on: power- /cont.:cloak/1e 

MOLGL 

011inamer lanschlua-au8. 
oil chamuer 1 .ionneciion 

rha.M., 

T2 Si 02 53 

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 

S3, Szt*: Dichtungsuberwachung Anschlussraum 
Connection chamber seal conditions sensor 
Dichtingsbewaking 

* je nach Ausfilihrung / * ieder volgens uitvoering 

23 

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

ilezuichnsug: ;Its:m.51 Ll L2 3 

math supplY 

Pt Schaltgerai 
control hox 

II 

tit!. 3 

ieley 

li 

8eielunnung: Motorkabel U' 

desIgnntion: 

del::':!: 
-K5M 

Stein 
alas :slay 

-K 3M 

I 3 

4 ci 

Motor 
rootor 

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

Abb. 6 / Fiq. 6: 
Netzanschluss Direkt-Start (DOL) far Stern-Dreieck- 
vorbereitet Motoren (alle Wicklungsenden iiber An- 
schlusskabel zuganglich). Dreieckschaltung der Wick- 
lung 
Starter connection Direct-on-line Start for Star-Delta 
Start prepared motors. Delta connection of stator wind- 
ings 

Beisichnung: Netinnsublm3 11 
designation: main supply 

1,8 

I 

I ! -K1M 

-F1 

de8eichnuna: Mocorkabel 1 Ul 

designatIoU: powermablS I 

L2 43 

5 

Gmhnli4u1St 
control box 

1 Motor 
MOLOG 

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

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

W1 

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

24 

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 

S4 V3 

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 V3 

25 
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Pumpentyp / Pump Type A... B b1 C c1 01 02 D3 D4 E 11 f2 f3 14 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-TU34(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-D44(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) 775 365 220 290 145 722 210 270 270 112 125 203 301 190 335 395 298 137 167 148 357 435 599 195 400 440 707 200 
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 bis 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 bls 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-T(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-T(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 

* Kupplungsfunriimmer DN 80 
* Discharge connection DN 80 
* Koppelingsvoetstuk DN 80 

** Kupplungsfunkriimmer DN 100 
** Discharge connection DN 100 
** Koppelingsvoetstuk DN 100 

***Kupplungsfufficriimmer DN 150 
*** Discharge connection DN 150 
*** Koppelingsvoetstuk DN 150 
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Pumpentyp / Pump Type P2 Q Rm.. S1 S2 S3 S4 S5 T,... Urn,t. V1 V2 V3 V4 W1 W2 X1 X2 Y Z1 Z2 DN1 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 1/2" 

1 1/2" 

1 Y2" 

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 Y2" 87 170 100 80 100 80 R3" 

MX1344-50-T(1J)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 Y2" 87 170 100 80 100 80 R3" 
MX1331 bis 36-C24(Ex) M12/15 M16/30 60 87 1 Y2" 87 170 100 80 80 R3" 

'MX1337 bis41-D44(Ex) M12/15 M16/30 60 87 1 1/2" 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 1/2" 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 Y2" 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 Y2" 87 170 100 80 100 80 R3" 
V13 (34 bis 36)-C24(Ex) - M12/15 M16/30 60 87 1 Y2" 87 170 100 80 80 R3" 
V13 (44 bis 46)-D44(Ex) - M12/15 M16/30 60 87 1 Y2 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 Y2" 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 1/2" 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 Y2" 109 200 100 100 100 100 R4" 
M)(2330 - 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 Y2" 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 1/2" 109 200 100 100 100 100 R4" 
M)(2344-50-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 Y2" 109 200 100 100 100 100 R4" 

MX2331 bis 36-C24(Ex) M12/15 M16/30 60 87 1 1/2" 109 200 100 100 100 R4" 
M)(2337 bis 41-D44(Ex) M12/15 M16/30 60 87 1 Y2" 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 Y2" 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 1/2" 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 1/2" 109 200 100 100 100 100 R4" 
V2334 bis 36-C24(Ex) M12/15 M16/30 60 87 1 Y2" 109 200 100 100 100 R4" 
V2344 bis 46-D44(Ex) M12/15 M16/30 60 87 1 1/2" 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 Y2" 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 Y2" 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 16" 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 1/2" 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 Y2" 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 Y2" 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 1/2" 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 1/2" 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 1/2" 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 Y2" 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 1/2" 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 1/2" 109 200 100 100 100 100 R4" 
V2452- bis V2456-P... 595 135 1006 350 410 120 160 18 842 952 310 370 60 18 M12/15 M16/30 60 87 1 1/2" 97 200 150 100 150 100 R4" 

* KupplungsfuBkriimmer DN 80 
* Discharge connection DN 80 
* Koppelingsvoetstuk DN 80 

** KupplungsfuBkriimmer DN 100 
** Discharge connection DN 100 
** Koppelingsvoetstuk DN 100 
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***Kupplungsfuffialimmer 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.: 
Bezeichnunq: 
Menge: 

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

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

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

5) Pos.-Nr.: 
Bezeichnung: 
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: 

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

Delivery adress: 

Signature / Company stamp 

1 
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15. Bestelformulier voor onderdelen 

Aan: 

HOMA Pumpenfabrik GmbH 

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

Pornptype (zie typeplaatje): 

Bouwjaar (zie typeplaatje): 

Gedetailleerde onderdelen: 

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

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

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

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

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

Afleveradres: 

handtekening / firmastempel 

29 

16. Typenschild / Type plate / Typeplaatje 

Standard Modell / Standard Model / Standard Model 

Hop 
Ag2 Homa Pumpenfabrik GmbH ' 0-53819 N.-Seetscheid 

Motor: 

2 mj IP58 Nr. 113i 

min-1 'saki.: F 1 HzI kg 

6 6 Motor: - PI /P2 kW 

U: Cosco 

Pumpe: 

Hmax mlHmm mlamax m3/h 
ED 

. CE E9 

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

HOmen Hama Pumpenfabrik GmbH " D-53819 N.- Seelscheid 
pp, 

Motor: PTB ATEX 

0112GEExd IIBT 

2 ml IP58 Nr. Bj. 

min- 1 Isol.Kt.: F I Hz' kg 

6 'Motor: - PI /P2 kW 

U: 'Casco 

Pumpe: 

H. +min m Chinn m' /h 
4:9 r e 

%..v. 
t) 

0102 

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

. HomaPumpenfabrik GmbH e Hom. 
N.-Seetscheid 

Motor: PTB ATEX 

Ex 112GEExd [ib] IIBT Ui=28V;ti=300mA;Pi=1.3W 

2 ml IP58 Nr. 14 
min-1 Isol.KI.: F I Hz' kg 

44 Motor: - Pi/P2 kW 

U: 'Cow 
Pumpe: 

H. +min mICImax m' /h 
ED 

. C E 0;10)2 
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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 ()oc : Genaue Positionsnummer bitte 

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

- Artikelbezeichnung (siehe unten) 
- Gewunschte Stuckzahl 

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

aberwachung 
101 Pumpengehause 732.02 Halter f. Dichtungs- 

Oberwachung 
135 Schleisswand 739 Festkupplung 
143 Saugsieb 750 Doppelmuffe 
149 Diffusor 752 Ring 

151 AuBenmantel 811 Motorgehause 
162 Saugdeckel 812 Motorgehausedeckel 
163 Druckdeckel 814 Stator mit Wicklung 
164 Putzlochdeckel 819 Welle mit Rotor 
172 Rackfahrstufe 822.01 Motorlagergehause 
183 StatzfuB 822.02 Motorlagergehause 
185 Siebboden 824.xx Anschlussleitung 
230.xx Laufrad 826.xx Kabeleinfahrung 
320.01 Kugellager 827.xx Knickschutztalle 
320.02 Kugellager 834.xx Kabeldurchfahrung 
360 Lagerdeckel 835.xx Motoren-Klemmbrett 
410 Dichtklappe 836.xx Klemmleiste 
411.)a 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 Durchfahrung mit Siche- 

rungsblech 
433,01 Gleitringdichtung 839.05 Potentialausgleichs- 

klemme 
433.02 Gleitringdichtung 839.06 Steckverbinder 
502 Spaltring 839.09 Kabelschuh, isoliert 

504 Distanzring 839.10 Kabelschuh, isoliert 
531 Entlastungsklemme 839.11 Klemmbagel 
550.xx StOtzscheibe / PaB- 

scheibe 
839.12 U-Scheibe 

552 Spannscheibe 900.xx Ringmutter / Sonder- 
schrauben 

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

aberwachung fur Dich- 
furingraum 

922 Sechskantmutter 

690.02 Elektr. Dichtungs- 
Oberwachung far 
Klemmraum 

930.xx Zahnscheibe 

702 Ablaufrohr 932.)o( Sicherungsring 
704 Zulaufrohr 940 PaBfeder 
719 Schrumpfschlauch 950 Ausgleichsscheibe 
720 Anschlusswinkel 90° 970 Typenschild 
721 Schlauchverschrau- 

bung 
990.xx MotorOl 

722 Anschlussstutzen 999.xx Ersatzteile far Schaltge- 
rat 

30 

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 (xx : 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.xx 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.)0( Motor terminal board 
410 Flap for non-return 

valve 
836.xx Strip terminal 

411.xx Sealing ring 837 Operating capacitor 
412.xx 0- Ring 838 Switch box 
420 Radial shah ring 838.09 Starter relay 
420.01 Lower radial shaft ring 838.45 Float switch 
420.02 Upper radial shah 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.)o( 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.)o( 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.xx 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 delen die niet in 
elk pomptype aanwezig zijn. Daarom bij onderdelen- 
bestelling altiid vermeiden: 
- Pomptype 
- Bouwjaar (zie typeplaatje) 
- Tekeningpositie (xx: 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- 

bewakinq 
101 Pomphuis 732.02 Houder voor dichtings- 

bewaking 
135 Slijt 739 Vaste koppeling 
143 Zuigkorf 750 Dubbelmof voor REV 

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 Motor lagerhuis (boven) 
185 Korfbodem 824.xx Aansluitkabel 
230.xx Waaierd 826.xx Kabelinvoering 
320.01 Groefkogellager 827.xx Kabeltule 
320.02 Groefkogellager 834.xx Kabeldoonroemartel 
360 Lagerdeksel 835.xx Motoren-klemmenbord 
410 Dichtingklep voor RFV 836.xx Klemmenbord 
411.)cr Dichtingsring 837 Bedriffscondensator 
412= 0-ring 838 Schakelkast 
420 Keerring 838.09 Startrelais 
420.01 Keerring (onderste) 838.45 Niveauschakelaar 
420.02 Keerring (bovenste) 839.01 Kabelschoeniffse 
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, geiso- 

leerd 
504 Afstandsring 839.10 Kabelschoen, geiso- 

leerd 
531 Trekontlastingsklem 839.11 Klembeugel 
550.r< Passchijf 839.12 Onderlegschijf voor 

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

king voor oliekamer- 
kamer 

920.)c< Hoetmoer 

690.02 Elektr. Dichtingbewa- 
king voor aanstuitruim- 
te 

922 Zeskantmoer 

702 Pijpnippel, afloopbuis 930.)a Gestande borgrinq 
704 Pijpnippel, toeloopbuis 932.xx Borgrinq 
719 Krimpslanq 940 Pasveer 
720 Aansluitknie 950 Kogellacier-geleidering 
721 slang koppeling 970 Typenplaatje 
722 Aansluitinq 990.)c< Motorolie 

999.xx Onderdelen voor 
schaketkast 

31 
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17.2 Ersatzteilzeichnung / Spare part drawings / 
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 
nur bel DA/WA I 

914.08 

320.02 

819 

011 

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 

32 

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 
nur bel DA/WA 

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

970 
561 

550.01 
932.01 
412.06 

890.01L03 

826.01/02 

411.10/11 
550.10/11 

x 839.06 
914.07 
930.02 
839.10 

x 690.01 
x 411.03 

903.01 
411.02 
914.05 

940 

x Nur bei Ausfiihrung "C" 

V13N23...-TU... 

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 

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 Nur bei 

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 

230 
914.01 
552 
101 

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 

230 
914.01 
552 
lot 

914.04 
412.04 

33 

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

561 

970 
550.01 
932.01 
412.06 

fr2401102 

826.01/02 
411.10/11 
550.10/11 

839.05 
826.03/04 
412.07/08 

x 839.06 
914.07 
930.02 
839.10 

x 690.01 
x 411.03 

903.01 
411.02 
914.05 

411.01 

914.09 

x Nur 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 

550.12 Nur bei 2-polig 

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 

230 
914.01 
552 
101 

914.04 
412.04 
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V13N23...-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 

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 

900.03 
839.10 
930.03 
914.12 
932.04 

819 

814 

811 

990 
411.02 
903.01 
914.04 
412.01 
163 

412.01 
940 
230 
914.02 
101 

900.03 
839.10 
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 

34 

V13N23...-P...Ex 

82401 
02402 
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 

Jt. II 

:11A 

. . 

Ii 

ION 
.: 

iIII 

"_il- In- 

MICr __.4....: 

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 
990 
411.02 
903.01 
914.04 
412.01 
163 
412.01 
940 
230 
914.02 
101 
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MX13/MX23...-C(IC)... 

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 Ausf Uhrung "C" 

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

576 

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 Aust Uhrung "C" 

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 

35 

MX13/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 

,___,....-_2,74?,....lw__;;Ili 

, Ns.-- . ,-----. 
'11-N111111\ 

"" al" 000 el-424i 
e,-- ..401P"-S.&. . L V j, --.1111111".".... ,--1..'-jfS'711: ar".47 . . -7;" .7,-, i7 ,......"4"..- -10.4 
r' ( Aill 

S 

: g : -...0 
oc vAr- 

V4 

320.02 

5,4,iii0 .,....., 

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 

*Nur bei Ausfiihrung "C" 

MX13/MX23...-TU... 

903.02 
411.04 

920.02 
412.11 

904.02 

814 

819 

550.01 
932.01 
412.06 

maim 
824.01/02 

411.10/11 

550.10/11 

914.07 
970/561 

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 

en 

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 

36 

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 Ausfiihrung "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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MX13/MX23...-P (/C)... 

824.01/02 
826.01/02 

561 

970 

812 

914.06 
412 OS 

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 "C" 

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 

37 

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 

320.01 

550 
932.03 
412.05 

360 
433.02 

914.05 
932.02 

990 

433.01 
932.01 

412.03 
914.03 

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 (/C)... 

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 

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 

970 
561 

550.01 
932.01 
412.06 

514.01,03 

826.01/02 

411.10/11 
550.10/11 

839.06 x 

914.07 
930.02 
839.10 
690.01 x 
411.03 x 

903.01 
411.02 
914.05 

x Nur bei Ausfuhrung "C" 

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 
41110/11 
550.10/11 
970/561 
914.07 
930.02 
839.10 
690.01 
411.03 
903.01 
411.02 
914.05 

38 

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 

M24/MX24...-TU...Ex 

576 

920.01 
904.01 
412.10 

950 
320.02 

561 

970 
550.01 
932.01 
412.06 

it24.01033 
839.06 
826.01/02 
411.10/11 
550.10/11 
839.05 

826.03/04 
412.07/08 
914.07 
930.02 
839.10 

690.01 
411.03 

903.01 
411 02 
914 05 

x Nur bei Ausf iihrung "C 

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 

903.02 
411.04 
920.02 
550.12 
412.11 
904.02 
814 
2:19 

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 4.1 

9 

433.01 
32.01 

412.03 411 

940 

.11i7 

.............. 

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 

412.04 
411.02 
903.01 
990 
914.04 
412.02 
914.03 
163 

412.01 

552 
914.02 
230 
101 

502 

39 

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

824.01 
014.03 
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/M X24...-P U...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 
91406 
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...-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...-P U... 

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 

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 

41 

V24...-P...Ex 

824.01 
824.02 
826.01 
826.02 

561 
970 
812 
835 

914.07 
834.02 
41296 
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 

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 
836111 
900.01 
932.03 

819 

814 
811 

990 
411.02 
903.01 
914.04 
i[12,132 
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 
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PLIEGT 

Installation, care and maintenance 
Ready 4, Ready 8, Ready 8S 

4 
0 

4 4 , 
*47.1f.trr r 

4 

895327/02 

af, 

Flygt 

ITT Industries 
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FLITGIC Installation, care and maintenance Ready 4, Ready 8, Ready 8S 

Contents 
Product description 3 Operation 8 

Applications 3 Care and maintenance 9 
Motor data 3 Inspection 9 
Technical data 3 Tightening & lubricating screws 9 
Dimensions 3 Spare parts kits 10 

Performance curves 4 Main parts 11 
Installation 5 

Electrical connections 6 
Earth continuity test 6 

Level regulators 6 

Wiring diagram 7 

Data plate interpretation 

Model 

Frequency 

FLIDGIC 

Made in Sweden 

Rated voltage 

Rated current 

Output power 

A 

No. 

IEC 335-2-41 Class F 

561 71 00 

Qmax 

IP 68 

Hmax 

NOTE! 

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

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

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

Serial number 

Weight 

Hmax 
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Installation, care and maintenance Ready 4, Ready 8, Ready 8S FLVGT 

Product description 
Applications 
Ready 4 and 8 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. 

The Ready 8S pump is an electric submersible sludge 
pump intended for continuous operation. Ready 8S 
is designed to handle contaminated water and water 
mixed with sand and gravel. 

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

Motor data 

Ready 4 
50 Hz, 1-, 420 W (0.5 hp), 
2 760 r/min 

Voltage 
Rated Starting 

V 
current 

A 
current 

A 

115 5.1 19 

230 2.7 7.5 

Ready 8 
50 Hz, 1-, 750 W (1.0 hp), 
2 770 r/min 

Voltage 
Rated Starting 

V 
current 

A 
current 

A 

115 7 4- 

230 4.2 19 

60 Hz, 1-, 450 W (0.6 hp), 
3 335 r/min 

Voltage 
Rated Starting 

V 
current 

A 
current 

A 

1-7, 

230 2.9 7.0 

60 Hz, 1-, 820 W (1.1 hp), 
3 270 r/min 

Voltage 
Rated Starting 

V 
current 

A 
current 

A 

11 9 8 40 

230 4.8 17 

Ready 8S 
50 Hz, 1-, 900 W (1.2 hp), 60 Hz, 1-, 820 W (1.1 hp), 
2 800 r/min 3 330 r/min 

Voltage 
Rated Starting 

V 
current 

A 
current 

A 

.115 
.. - - 

230 5.2 19 

Voltage 
Rated Starting 

V 
current 

A 
current 

A 

X119 

230 4.8 17 

3 

Technical data 
Liquid temperature 5 - 35°C (41 - 95°F) 
'"' A":',1'',`"--' r :),F,:t4 ,,:." 

elpFl4the,pumpe 
iit.iiijir '-'-- P.. S A H ;- 

Depth of immersion max 5 m (16.5 ft) 

ei ht, exol. Moto i cable 

Ready 4 10 kg (22 Ib) 

Ready 8 -12.5-1S9(27.5 :lb) : 

Ready 8S 15 kg (33 Ib) 

atm e ebrinOtibi- 04.1711,11.5,11m:01,1,s0 

Oil type 
Mobil Whiterex or Shell On- 
diva etc. with viscosity class 
ISO VG 15 - 32 

Dimensions 
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PILIZOT Installation, care and maintenance Ready 4, Ready 8, Ready 8S 

Performance curves 
Each pump is tested in accordance with ISO 9906. 

Ready 4, 8 and 8S, 50 Hz 

Shaft Power [hp] / [kW] 

1.5 
1.0 

0 1.0 .8 

0.6 

0.5 0.4 

0.2 

0.0-0.0 
Head [ft] / [m] 

50 

14 

40 -12 

Ready 8S 

Ready 8 

Ready 4 

10 
30 - 

8 

20 - 6 

4 

10- 
2 

0- 0 

MT 6, iiii'-matu 
MEM 
111111 

1 1 Reac 
y 8S 

Ready 4 
Ready 8 

0 

0 

1 2 3 4 5 6 

20 40 60 80 100 
Capacity [Vs] / [usgpm] 

4 

Ready 4, 8 and 8S, 60 Hz 

Shaft Power [hp] / [kW] 

1.5 

1.0 

0.5 

0.0 

1.0 

0.8 

0.6 

0.4 

Ready 8S 

Ready 8 

0.2 

0.0 

Head [ft] / [m] 

50 - 
14 

40 12 

10 
30 - 

8 

20 - 6 

4 
10 - 

2 

0- 0 

Ready 4 

MT 

1166. 
El IIIII BEIM NMI MEI 

1111116.!ady 8S 

Ready 4 
Ready 8 

0 

0 

1 2 3 4 5 6 

20 40 60 80 100 
Capacity [Vs] / [usgpm] 
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Installation, care and maintenance Ready 4, Ready 8, Ready 8S E'LlirGIC 

Installation 
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. 

5 

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

NOTE! 
At certain installations and oper- 
ation points on the pump curve 
the noise level 70 dB, or for the 
actual pump specified noise 
level, can be exceeded. 
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winirGer Installation, care and maintenance Ready 4, Ready 8, Ready 8S 

Electrical connections 
WARNING! 
All electrical equipment must 
be earthed (grounded). This ap- 
plies 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 test- 
ing it. 

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

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

WARNING! 
All electrical work shall be car- 
ried out under the supervision of 
an authorized electrician. 

Local codes and regulations 
shall be complied with. 

Earth continuity test 
When performing the earth continuity test, measure be- 
tween the earth wire in the motor cable and one of the 
screws securing the strainer. See picture below. 

6 

Level regulators 
Start and stop of the pump at different water levels may 
be manual or automatic. If automatic start and stop is 
required, a level regulator can be ordered (as option). 

Level regulators are available for both 50Hz and 60Hz 
markets. 

The level regulator can be set at different operating lev- 
els by adjusting the length of cable. A clamping bracket 
situated below the lifting handle holds the level regulator 
cable in place. 

If continuous pumping is required at any time the level 
regulator can be placed in a special rubber bracket on 
the lifting handle thus eliminating the level regulator 
function. 

WARNING! 
Always disconnect the power 
supply before mounting or dis- 
mounting the cable or/and the 
level regulator. Risk for electrical 
shock 
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Installation, care and maintenance Ready 4, Ready 8, Ready 8S FLVGT 

Wiring diagram 

Black 

Blue 

Brown 

White 

cit a II ie 

Stator 

r I WI 
NI se, I Al 

Brown 

0 White 

White I 

Capacitor 

Green/Yellow 

= Connector 

Plug 
contact 

1_ 

c 3 

Brown 

Black 

Alternative with Level regulator 

Green/Yellow 

Brown 

L. 

Brown 

White 

Stator 

III; 414. 

Blue 

Blue 

1_ 
- To level 
L regulator 

N 

Brown 

White 

White 

Capacitor 

Green/Yellow 

Plug 
L contact 

= Connector 

WARNING! 
If persons are likely to come into physical contact with the pump or pumped media (liq- 
uid), 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 regula- 
tions 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). 

7 
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EIGIVOT Installation, care and maintenance Ready 4, Ready 8, Ready 8S 

Operation 
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 started, 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. 

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

8 

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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Installation, care and maintenance Ready 4, Ready 8, Ready 8S riArGir 

Care and maintenance 
Inspection 
Regular inspection and preventive maintenance ensure 
more reliable operation. 

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

Tightening screws 
During assembly or service of the pumps we recom- 
mend that the screws be tightened to approximately 
6-8 Nm (4.5-6 ft Ibs). 

Note! 
Make sure that the cable gland-nut, strainer/pump hous- 
ing securing screws and oil-plug screw 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 inspec- 
tion, as the pump may start auto- 
matically. 

9 

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 Nation- 
al Chemseal Thread-Eze lubricants be used to prevent 
screws from seizing or getting stuck. 

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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ISILVIGM Installation, care and maintenance Ready 4, Ready 8, Ready 8S 

Spare parts 
Spare part kits 
Spare parts for the Ready 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 
Ready 4 
420 W, 50 Hz 

Ready 4 
450 W, 60 Hz 

Ready 8 
750 W, 50 Hz 

Ready 8 

820 W, 60 Hz 

Ready 8S 

900 W, 50 Hz 
Ready 8S 
820 W, 60 Hz 

Irr011er Kit 61.612 00 618 ,12 '01 61813'01 '618.1301 692 23 Qb ' 692 23 01 

Diffuser Kit 695 63 00 695 63 00 695 63 00 695 63 00 

124ter sea) Kit-, 62:1.02 00 621 O2 00 :621;02C).0 ;01:924)0 621 02 oo. 621102 00. 

Complete seal 
Kit 

618 16 00 618 16 00 618 16 00 618 16 00 618 16 00 618 16 00 

, "4: -7-Yr 
OW,..thCflOn'i"),' 

,Z3.`0'^'-!1',°:- ',, ' ' ' ' 

p0,114rt.,,,/,. 

r° 
= pp,',OT 
i';3-';:)"' 

bb.1.(5'kor.1 
,, ,- . 
-.,Pt;,--,' ,, 

,:. ° 

oipi: 
-:,:it ,',,I(M, 

:.,,,,7 4i,:t,0-'! 

fia,a):07;',0 
,,,, ' 

4, -:,..4 

, 

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

10 
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Installation, care and maintenance Ready 4, Ready 8, Ready 8S 3IFISYGrT 

Main parts 
Ready 4 and 8 

Item Denomination 

1. Cable 

2. Plug contact 

3. Handle/cover 

4. Support bearing 

5. Pump casing 

6. Main bearing 

7. Inner mechanical seal 

8. Oil plug 

9. Outer mechanical seal 

10. Diffuser 

11. Discharge connection 

12. Motor 

13. Impeller 

14. Strainer 

Ready 8S 
Item Denomination 

1. Cable 

2. Plug contact 

3. Handle/cover 

4. Support bearing 

5. Pump casing 

6. Main bearing 

7. Inner mechanical seal 

8. Oil plug 

9. Outer mechanical seal 

10. Pump housing 

11. Discharge connection 

12. Motor 

13. Impeller 

14. Valve unit 

11 

1 

2 

3 

4 

5 

6 

7 

8 

9 

11 

12 

13 

14 

14 

12 

11 

13 

10 
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4. Valves 

ID GI GI OD 
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J & P Richardson Industries Ply Ltd 

4.0 VALVES 

SUPPLIER: Tyco Northgate 
88 Frederick St, 
Northgate QLD 4013 

Ph: (07) 3266 2255 
Fax: (07) 3260 5221 

MODEL: Tyco DF Swing Check Valve 
Tyco DF Metal Seat Sluice Valve 

File: Opr_Serveridocs/!sched/Masters.doc Revision 0 Date: 25 May 2001 
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OPERATION AND MAINTENANCE MANUAL 

CONTENTS 

1.00.00 Description of DN100 & DN150 Flanged Class 14 Swing Check Valves 

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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OPERATION AND MAINTENANCE MANUAL 

1.00.00 DESCRIPTION 

1.00.01 Operation and maintenance instructions for DN100 & DN150 
flanged class 14 swing check valves. Free acting and lever and 
weight versions. 

1.00.02 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.MXT 
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Degradation of seat seal requiring refacing. 
Severely retarded valve action requiring cleaning and 
freeing of all hinge bearing areas. 

1.02.03 To obtain access to internal components, first remove both 
hinge seal plugs, RH screwed. In free-acting valve hinge pin, 
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 malfunctions which can occur within the 
generic type. 

Seat leakage - replace body and disc seats 
Increasing tendency for valve slam Cmcreasing 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: 

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

Ref: 3-96.MXT 
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OPERATION AND MAINTENANCE MANUAL 

CONTENTS 

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 
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OPERATION AND MAINTENANCE MANUAL 

1.00.00 DESCRIPTION 

1.00.01 This section covers a 
DN100 Flg/Flg Class 16 
Sluice Valve, Table C. 
Reference drawing number 1.00.02 

1.01.00 OPERATING 

1.01.01 

1.01.02 

1.01.03 

INSTRUCTIONS 

manually operated 
Resilient Seated 

04-16-02-1081. 

The valve is operated in an anti-clockwise 
closing direction. 
The number of turns from open to close is 
approximately 23. 
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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3.00.00 ADDRESS FOR QUERIES 

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

Tubemakers Water P/L 
63 Currumbin Creek Road 
CURRUMBIN QLD 4223 
Ph: (07) 5589 4400 
Fax: (07) 5534 7079 

Ref: 170-94.MKT Sheet 3 of 3 
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BILL OF MATERIAL 

DN100 RESILIENT SEATED SLUICE VALVE - CLASS 16 

TABLE 'C' 

PARENT ITEM NO. : VRDCC10500A 

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 

VZ041602644 STEM STAINLESS STEEL 1 

VZ041602518 CAP DUCTILE IRON 1 

VZDHW08500A HANDWHEEL DUCTILE IRON 1 

VZ031602620 THRUST WASHER ERTACETAL 1 

VZ041602629 BODY GASKET SYNTHETIC RUBBER "1 

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 
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B 

3 6 10 11 12 

04-16-02-1081 

2 BONET 
3 S1EM HOUSING 
4 1192GE 

5 STEM 
6 CAP 

8 BOGY GASKET 
9 STEM HOUSING GASKET 
10 WEDGE NUT 

1 9GI AS1831/400-12 
SGI ASI831/400-12 

1 LOH ASI5651D83600 
SGI AS1831/400-12 
ST/STEEL AS2837/431 

1 SGI AS1831/400-12 
1 ERTACETPL 
1 SYNTFET IC RLBEER 

1 LGM AS1565/C83600 
scotEr I.EAD CAF, scREw 4 PLLOY STEEL 
SOCKET HEAD CAP SCREW 4 ALLOY STEEL 

1 ST/STEEL 
2 SYNTHETIC FLEEER 14 '0' RING 

15 WIPER RING 

..--a 

04-16,02401 
04-16-02-611 

03-16-02-612 

04-16-02424' 
04-16-02-443_, 

04-16-02-517' 

03-16-02-620' 
04-46412429 
03-16-02-623 
03 -16=02 -627 

IJORKING PPESSLPIE 1600KPa 

ibsLPRESSI.R% 

BODY - 3000 KPa 

SEAT - 160010'a 

0 

E 

F 

AiwrAwar 

H 

This drawing remains the property of TUEENSAKERS FOUNDRY PRODUCTS 
and met not be copied. lent or used In any way'detrimental to 
the interests of this cowpony. All drawings must be retuned 
Immediately to the owner on completion of the undertaking 
for Which they were Issued. or upon prior request. 

MOE PINION 
Listed and Released 

elf 

J M 

C.N. ac. 

4 HOLM MU. IS DIA. CN A 

P.C.A. 1034057 FIG. 84. 

FINISH 

Soule Drew% JP4o 

:0.75 

1:0.50 

TreCed LANIP23/3/93 

VALVE MASS 27 KG. 

TUBEMAKERS FOUNDRY PRODUCTS 

0 

E 

F 

CtOwl. 

APIX 

LDIMIVgarifaMME4 MIND. 

U 100 SW ICE VALVE 
RESILIENT SEAT AS2638 - CL I 6 

33"1"1757517-21 11211"-st Ohm 
NYLON 11 ArtisIma 

2 3 4 7 8 9 

04-16-0-2-1081 
DEN13431ONS Qi MIU_INEIRES 

ISSUE 

1 

IC 12 
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J & P Richardson Industries Pty Ltd 

5.0 TEST SHEETS 

File: Hipr Server/docsilsched/Masters.doc Revision 0 Date: 25 May 2001 
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15-SEP-2006 11:25 From: 

puhrpEN IA I T St$TrIA 

61738657863 To:3879 3249 P.1'3 

Performance Curve 
MX2344-P122 

Impelter typo: 

Single channel Impollar 
SoGd size 

80 mm 

Impeller 

0: Mir 0: 
218 mm 

&6n, 0: 
200 mm 

Sot 0 
218 mm 

Operating data 

Spocd: 

2900 1/mln 

Frequency: Outypoim. 

0 13.2 Us z 48.7 111 

Suction port 

DN100 

Diochargo port: 

DN100 

PoWot auto rotom34 to: Water, putt: (100161; 20'0; 0:99e3kAftr; 1.003rrtmla 
Tosdnorm: ISO egad 

num 
INWARD OUTWARD 

: Head rrft, . 

64; 

- ---t 
521_ 
48 

44:. -1----- I 

404H- 1 

1- -.1 T.- . 
3e-? 

- 
- ---.1 . - I . -1- - 

3.2=., -- f i 

25-. 

24,..- --,-11--)___4 
21}4- 4- ! -1- I - 

I 
! 

! i 

- 

16] 
1 

! -1- -1-.. 1 i 

I 

- 

1 

. . 

.- I- 

. 

1:: I --I-. t 
.__,. , 

44. _...-_ . I...., I 

! 

, ,.1_ 

LOGG E0 SY.w. 

DIRECTED .1'13 

oRtp, TO. 

COPIES TO 

1 5 SEP 2006 

T 

. _ . 

fir! 1 

Sttal paher 

18 

-47 

- 

(P2) 

/I,/ / / ',Me I 1-T-V-r- 57, 

0 2 4 8 8 10 12 14 16 18 20 22 24 26 28 30 32 34 136 38 WA 

Prejeci 
Creettod Cof Pope 

2 

Data 
zoos-09.16 
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15 7SEP-2006 11:25 From: 

MA 

Pump type 

Rev. no. 

Tested by 

hAcgertype 

PoweriPutP1 

Rated current 

Impeller type 

Impeber 0 
Motor et 
Rated voltage 

Arttla na 

61738657863 To:3879 3249 P.2/3 

Test Report 
MX2344-P122 

SYVItet 

A0(2344-P122 J. 

1299 P4170 1 

UNDE Date 11.09!96 

AM204 Suction stua 0 100 

28,00 Discharge ace 0 100 

48,30 me $11 0.92 

IA Speed 2200' rim 
218 mm IMS. blade halal! 80 nen 

91,00 SOad ate so mm 

415 Frequency Hz 

Head 

m 

Pbw 
lemh] 

new 
Va ] 

85,50 0,00 0,00 

2 

3 

56.00 

84,00 

17,80 

24,90 

4,90 

8,90 

4 52.00 35,10 9,80 

6 

50.00 

48,00 

46,50 

57,20 

12,90 

15,90 

7 48,00 74,80 20,70 

6 44,00 02,80 25,80 

42,00 1011,00 30,00 

10 

PI 
[kW] 

P2 

[M] 
20,90 19,02 

20,40 18,56 

20,80 18,93 

21,90 19,93 

22,70 20,88 

23,80 21,68 

24,80 22,39 

26,30 23,93 

28,30 25,75 

[A] 
CDS a Pump 

(% ] 
1 Waal 

I% 
0=t 

(111m/3 1 

O -I 
(news; j 

35,30 0,00 0,00 0.00 

34,50 0,00 14,80 i 13,30 

35,10 0,00 19,30 17.80 

22,70 38,80 0,00 24,90 

7,50 0,00 30,70 27,90 -.-- -- 
38,90 0,00 34,50 31,40 

40,10 0,00 41.80 j 38,00 

42,30 0,00 48,50 42,30 

45,60 0,00 48,00 43,70 

11 

12 

18 

14 

18 

16 

17 

18 

Matron ;150 9906 ciao 2 

4; 

Duty point 

For C1.15aNner 

Joe name 

HOMA Punta Tech. Austra10 Pty 

HOMA pD no. 208180 

PunIP 98413 

Whtectsed by 

Signature 

Notice 

Created try : U. 

Date 1 11.09.06 

Nc.: 5520 
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15-SEP-2006 11:25 From: 

Test Report 
MX2344-P122 

61738657863 To:3879 3249 P.3,3 

. ;,1' 

"fC!.?;:H.N41.-, 7 
: 1. 

Pumptype SAX7344-43122 

Ray. no. 1299 Page 1 

Tubed by LINDE Date 11.09.06 

Motor type Am2O4 Suction eke 100 1 

POWarinputP1 28.00: Discharge etre 0 100 

RateCI carom 46,30 cos 0,92 

Impeller type M Speed 2900 Mot 

Impetler 0 218 mm Imp. Made hetht 80 

Motor eft 91,00 SOW deo 80 IMO 

Rated voltam 415 Frequency 50 

Article no. 

Need 

I in i 
88,10 

Fbw 
r mirk j 

0,00 

Plow 
f Vs I 

0.00 

P1 

[kW] 

21,10 

P: 
[kW] 

19,20 

I 

[A] 
cog 9 r Pump 

(441 

rF total 

,i54] 

0.4 
(mmftl 

Ole 
(tea] 

35,80 0,00 0,00 0,00 

2 56,00 17,90 5,00 20,80 18,75 34,80 0,00 14,60 1 13,30 

3 54,00 25,10 7,00 21,00 19,11 35,40 0,00 19,30 30 
* 

17,80 

4 52,00 35,40 9,80 22,10 20,11 37,10 0,00 24,90 22,70 

6 50,00 46,90 13,00 22,90 20,54 37,80 0,00 30,70 27,90 
_ 

6 48,00 57,70 16,00 24,00 21,84 39,20 0,00 34,50 ; 31,40 

7 48,00 75,30 20,90 24,80 22,57 40,50 0,00 41,90 .1 38,10 

8 44,00 92,80 25,80 26,50 24,12 42,70 0,00 48,20 j 42,00 

9 42,00 109,00 30,30 28,60 26,03 48.00 0,00 47,90 43,60 

10 

11 

12 - 
13 

, 

14 

is - 
16 

17 

18 

Testy= : ISO 9906 class 2 

DulY Point 

For customer HOMA Pump Tech. Australia Pty. 

Job mane 

Notbe 

HOMA Joe no. 

Pump no. 

Wiblessod by 

206180 

96214 

Created by : Li. 

Date 11.09.06 

Plc 5521 
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J & P Richardson Industries Pry Ltd 

6.0 ELECTRICAL EQUIPMENT TECHNICAL INFORMATION 

File: /nor Server/docOsched/Masters.doc Revision 0 Date: 25 May 2001 
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XS125 series 
O Adjustment range 63 - 100% of nominal current rating. 

Standards AS 2184/AS 3947-2. 

CI Adjustable thermal and fixed magnetic trip. 

O Max. voltage (INSUL) 690V. 

4 
XS125CJ (18kA) 3 pole 
Ampere 
rating Min Max Cat. No. 

20 12.5 20 VA(04-$:04-0,4.,1s:V1 
32 20 32 Itil 

50 32 50 r'013404413:f.P,,),.'d 
63 40 63 k1,-?**4:033 .',;':::ti;: 

100 63 100 

125 80 125 mo31*4100w4; 
125 Non Auto (1.8kA for 1sec) 

',:,(')**-11,44,i)*17? 

XS125NJ (30kA) 2 pole 
Ampere 
rating Min Max Cat. No. 

20 12.5 20 IE,4-43:4603ici. ̂ :',11,':-M 

32 20 32 1:-.3,*,01004:*2 :°-P,'2!i';,i 

50 32 50 ;:isc:eg(Okii,:i", :d 
63 40 63 ;:')§0,16447.0'!.2 ';'C'i 
100 63 100 II-0,)Aii.-1069,::21't, 1 
125 80 125 rik61204i'11010g 

XS125NJ (30kA) 3 pole 

20 12.5 20 ii°:.;XV125N:1:40j3-4 ,. 

32 20 32 '-t::,`;;5:tt126i+t2ii,'.:z 

50 32 50 ,;-)(S,12`5NJ'50i3H'it.'26, 

63 40 63 i:,4,(1,125Ni.r6,31' 4-'14,, 

100 63 100 ;,....-.:JaNi6Williaill 
4...,.1r,-tr. ',..,.1:.:2.1., 

125 80 125 r,,$&,'2'§4:-,173..'"':'5P'1 

XS125NJ (301(A) 4 pole 

20 12.5 20 rArki,g0..4-0C. ?"'z'A 

32 20 32 Tgi(4740441327-4?"15:11 

50 32 50 i);A.1:40.1.4.:'4!:11-7:-..1 
63 40 63 

100 63 100 -r541:06414kEl 
125 80 125 5:(.1!174:40::11 

j;, 
scs.. 

ter. 

Notes: ') MCCB's only. 
2) 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) 

'""1" ,r'"" 
A:0 

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 to ratings chart at the front of this section. 
For ratings to AS 3947-2 and AS 2184, and Ics/lcu. 

Product extensions 

Chassis (TemWay, MHC, UHC) 

Panelboards (TPX) 
TemCurve 

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 
ASIA/UK, Aust. standards 

Marine 
NK/JAPAN 

LR/UK 
AB/USA 
GL/GERMANY 
BV/FRANCE 
D NV NORWAY 
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onnections and mountings 
Front-connection type (FC) 

Compression terminals Attached flat bar 

Terminal screw Breaker 
mounting scre 

MCCB accessories 

Breaker 
mounting scre 

Flat 
bar 

Terminal screw 

Terminal screw size and 
standard torques 
(refer to page 9-8 to 9-9) 

tt 

Compression terminal 
and bar 
Terminal screw size 
and tightening torques 
(refer to page 9-8 to 9-9) 

Types of terminal screws (Compression terminal and bar) 
Breakers and screw size 
XE series 
(Economical) 

Pan headed screw 

XS series XH series XM series 
(Standard) (High-fault level) (Motor protection) 

XS125CJ M8 XH125NJ M8 XM3OPB M5 

XS125NJ M8 XH125PJ M8 

Hex socket head bolt 

9 

XE225NC M8 XS25ONJ M8 XH25ONJ M8 

XH160PJ M8 

XS400 M10 TL25ONJ M10 

XH400 M10 TL400NJ M10 

XV400 M10 XH250PJ M10 
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Connections 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 

-a6a B accessories 
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TemBreak XS125CS, CJ, NS, NJ, XH125NJ, TL3OF MCCBs 
ASL: Arrangement Standard Line 
Et: Handle frame centre line Outline dimensions (mm) 

Front connected (standard) 

Interpole barrier 

(removable) 
1 P 3P 4P 

Mounting hole 

30 

I 
! 

EL.14:71.21. 

-t M8 SC 
2screw r 

Note: XS125NS 1 pole only 

Drilling plan 

4P 

a (max) 

104_ 

N M4 x 07 
6 Mauling screw 

Rear connected (optional) 

_Mounting plate 

.11/FI 

hsulaled std tick 

Drilling plan 

3P 

Panel mount 

3P 

Plug-in (optional) 

/ 5 15 
915 far accessory wiring when necessary 

Mounting block 

Panel cu out dimensions 
shown give an allowance 
of 1.0mm around the 
handle escutcheon. 

Drilling plan 

3P 4P 
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Types of connections and mountings 
Plug-in Type 

Switchboard use 

Plug-in 

mounting block 

Mounting angle 
(not supplied) 

Conductor 
(not supplied) 

Terminals 

dlConductor 

MOM" 
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 circuit 
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 

XS125 
XH125 
Auxiliary circuit 

terminals 
(mounted on the 

plug-in mounting 

block) 
(Contact NHP 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. 

a 

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: Ul') Available on indent only. 
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rump lugs compression type 
Nominal wire size (mm2) 

Frame (A) Breaker 1.5 2.5 4 6 10 16 25 

XM30 XM3OPB CAL15 -5 - 'CAL? 5,75 , 04:6-5; :.`61110 -5 cAp 6=6: 

,MT2 L M5 MT2 5 2M5 '-MT4-M5" ;45-M5 MTIO-M5t-' MT151M5 

125 XS125CJ dAL2 48 CAl4 8+ GA16=8 --.."-Ct±(25-2,8 

XS125NJ MT2 5 -MCMT2`57M8, Mt4-M8 ,1MT6-M8` MT10 h18 ^MT167-M8 :<MT25-,M8, 

XH125NJ 

XH125PJ 

TL100NJ 

TL3OF 

Nominal wire size (mm2) 
Frame (A) Breaker 35 50 70 95 120 150 

160 

it 225 

250 

XE225NC 

XS25ONJ 

XH25ONJ 

XH160PJ 

...CAL3578 is %pAL5048. ';;CAL70-8 -,,-',Cfd18954,;FOL8i 204 ,CALB150-81 

MT35 2M8 MT50 -M8 --MT70'M8 

185 240 300 

t 400 XS400CJ AC35,716 c'.AL5o19 :CAL951-1 67' CALB120216;:e481502,101 r 
XS400NJ MV5'. -M10 Mt5:0 141 0 'MT7,0 :410 -`,M,T95,2 M1 0- 

Nit 

XS400NE 

XH400NE 

XV400NE 

XS400SE 

XH400SE 

XH250PJ 

TL25ONJ 

TL400NJ 

XH400PJ 

XH400PE 

630 XS630CJ /NJ I.-CAC..a5412' :tA17-50-12,->61170-12-1. CA1:95212 CAL12-0212 tC)1 L150-1-2 ',CAL185:712;:CAL240,12.-'.CAL300-12 

800 XH630NE/SEilViT35--M122mT50 1M12;14n0 12 .1tAT95"=-M-i2 MT120 =M12 Tz1502 M1 21?1 85 2M1 M J-20 =MI2 

XS630NE/SE 

XS800NJ/PJ 

XS800NE/SEt 
- 

XH8OONE/SE;.. 

XH800PE 

1250 XS1250NE 

XV1250NE 

X1676212, ':-CAL95=v2 -26-AL12-6-12-2:CAL1515-12;CALi85-12 CAL2402124,CAL360-:12 

MT95.2M12,;MT126 2M12::1;7150':2M12 Mf185:-M12 MT240 :2111,2- 

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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Ft 

tr' 

TERAS j3/4K14 

....... .. ......1 -. 

11111111111111111 
..111=111M=INIIINNIUMINIIMIIIM SUINNOMMINUUM iimili=mm 

, 11111.111MMIMININIIIM Emummaimm 
, MIUMENIMMIMIll 22=IMMIEMM 
1111111111111111m=amm EMII 1300±260 IIIIIIIIIIIIMMI mmmirim 111111N111WIIIMIMMIIIII....rn 
mMUSINIIIMISIIMMEN11111111111111111111111MMINERIRIMIN MI IMMILIIIIIIMIIIIIIIIIIMINIIMIIMIMMINII IMMIUNILIMINIIIIIMIMMIMINEMMIIIMI IMIIIMII IIIMII 
111111111 11111 1111 .................----- 
zarmsamoulirmarmarson 
INEINILIIIIIIIIIIMIIIIUMMIIIIINNI 
IIIIIIIIIIIIIIIIIIIIIIIIIIIIII ..................------ ................ ..-----..... ............... MINM=MINIMEWININIMMINN=UMMIN 
IIIINIMIIIIieWMNIMININIMMIIIIMIIIIIIIIMMEMIN I UUM1111111MIIIIII 
1111111111 1111 .....mn..m...w.Immm 
INIMINIMMINIMIMMENIONI111111MMMIIMIIIIIIM Num=m1ANImsrMIIIIMIIIIIINIMININIIMIN MINIMM=1MININIIILNESMINIMENIMMINI 
11111111111111MIMMIIIICIIIIIIMINIMIMMIll 

, 11111011011"111."11 IIN , miumimarn tWill msimeilimm 
, : IIIIIIIMMEIMUII MIL =MINIM imMilmmomuommiN PMELMIIIIIIIMM1 IMUNIMMEMN MIIILIMIMM 
, , EMMEMMEUM MINEMLIMMU 

INFROMINESII 
:L finfa°:PEEHREarral221111 

Technical data 

Rated current 
(A) 

Migneticet anent 
(A) 

. 

II I I 1,1 a .1 
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- - 

emBreak XS1'25CS, CJ, NS, NJ, XH125NJ, PJ and TL3OF MCCBs 
ASL: Arrangement Standard Line 
[0.: Handle frame centre line 

Outline dimensions (mm) 

Front connected (standard) 

Interpole barrier 
(removable) 

1P 3P 4P 
Mounting hole 

30 MB screw 
24 

Note: XS125NS 1 pole only 

Drilling plan 

4P 

IMO 

LAO i l 30 H ln 

90_1 L _90_1 I 79 

---12C) . --I 6 

10f._ 

\ MA x C17 

6 Mounting sow 

Drilling plan 

3P 
Id 

\_M8 screw 

Plug-in (optional) 

/ 5 15 
915 la accessory witing when necessary 

15 

Mounting block 

A X0.7 
Tapped hole 

Panel mount 
4P 

3P 

Panel cut out dimensions 
shown give an allowance 
of 1.0mm around the 
handle escutcheon. 

Drilling plan 
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,4. 

Motor operators for XS125 

Outline dimensions (mm) 

Front connected (standard) 

Irterpole barriers 
(removable) 

3p 4P 
CZ? 

Control drain terminal 

M8 Scr 

Preparation of 
conductor 

24 

MCCB accessories 

Drilling plan 

3P 4P 
It It 

144 x TV* hOle 

09 
17 

(max.) 
AS1 

M4 Mourtrg screw 

Rear connected (optional) 

Mr?unting 

Plug-in (optional) 

Mounting pia* 

Mounting block 

3P 

id 

4. 4 

Drilling plan 

3P 4P 

It 

I 

/15 1691 X 0 .7 

/ 1 90 1... Tapped hole 

5 5 
015 tor accessory Wring when necessary 

Preparation of 
conductor 

4 P 

06.5 1 
90 

30 

15(max.) 

4 

141TIM 

89 

M5 Tapped screw 

r4114-11T11-49--1 

119 

Drilling plan 

ASL: Arrangement Standard Line 
It: Handle frame centre line 

Notes: 'Above outline dimensions are for AC motors. Contact NHP for details for DC motors. 
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iniature 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 
'1 --,,,,,,,A,,-;vt.,. -,'- , :Y., .,,, -{-?-i a' `,-,,.. 

1.afelT.,,,:,; -54`J.';',3::.1A-,;,ri ,..,,,,,:, ,,,,t,46,-,10,)-.,,,,,,, ,.:&.,- , 
-,i, --.' --.: ??-.-,-,:v .,., -4,-. 7, ', '`I -.`,,,' '6-6 '2 '''`""` -',7 T 4,- .., , ..,, ,, 1 '''''-v,-;50f- .' * -44='.-1 - --- ,- ---1 '--)- , r., '0 -c-,,, , ,- , 

,;:,. ,,,, , -,,,v,`,2-- ..--,---__ ,,,, ...,-,,,t,-1 p.-,-,.:- c-,2,-. - , -,,,,, - 

, y- f.,'X':-* '1 
.. - -,, , N2 ''''2 , ... 

- _.--,, Y. ' ',..., 

!'' . j..,=.1.i.:, +s)4''' 
.2 ,.." ',- s"'.. 

'.,!;,4 . ` 
' 725.i ,1.--4,; ; .,,... 

'..' ' 

.,-. b,i,N, - t.. ,-.7.1,,,,-.;,7,,,,.. 
-, .,T2op,2)- ,,,,,$ : , . ..- , ....7e19,0,' :., -- - ,., =14- '',...., -,' 

:-.,,,,,,,-,,,,, 

- '.., , ,-...-. 20p., 

Lr....-,, 

,..7,-, -,,,,-., 

P'-' '. --''' '-----'4 : 32';,1 c,:_ ,.--j.;:i -:- 

1.,., ;....., .....t..; :.,;-:.i :' :, ,.,;:, ,-- ' tik,i-,-,:r,,,i:,:-;:t,3,;;-,,,§0,:.::, ..,,,i;-,:--irt.'r, - .'- 4.,:zyy,,, ' ..t!::- 7,, ..,' -' P.--''',-.06,3::.:7,-.;$-,,,,.:.. 
,--,,...-, , ,,-...,.. 

.-:t,s 

4, 0-6,-e' 
..1... 

,- 
- 
b p, 

" < 
- 299 2J 

' 
''...o,,.b, , 

....,,-.;,,;,,3:-.' .- 

,1.6of,i.1--.: :,7,..-4. .,,4 -,t,:,,>, 1,,,%----...k4 ?(:),(2)!(...4',..i.,,,,-", 

,:., 
`"'" 

t , ' 

,,Din:11 0 , 

- 

t 
ci 

0 , 

6-26= - - -':, 200 200: 

056 ̀", -,=- 206 , , - ) 1 

1. 25 200 = 

' - , 200 

20=32 : 
63' 

' -= t 1'00 

t-4:e = ' ====' 

`.r 

" .,==== 

-; 
==:,- . 

4 ], 
.,.$1"..+S..g,. 6 

- 4;r 3 5 4 
, 

- < 200' 
'1,=^2"..'. 1", 

i,,99 
200 

'.200 : s, z 

, 7; 

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 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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- - 
electivity and Cascading Applications 

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 and Energy 
Let Through (12T). 

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 / 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/Din-T MCB's - Selectivity and Cascade 
tables at 415V 
Guide 

1 

Selectivity Cascade 

Downstream 
MCB kA (rms) 

Upstream MCC B 
XS400SE 

XS125CJ XS125NJ XH125NJ XS25ONJ XH25ONJ XS400CJ XS400NJ 
18 30 50 35 50 35 50 

I- Din*-T6132:.83A)1:: -..,..:.: ',,_ '',:11 .::,:j 6," -::::' ,T:::1,1.8/*-:::: 1:::11.25 ..204,5::-:1:' .,25/25; 2-.:2'25/25 

-DinItilif(6:82igitier.,7,(-';,;;??,'c'4,'Ic', 40',4'..,-.J.P1,811-8:;;-%;:c.'25361 i", -C":,3-36/6-reitil-316/3&:A=',7%;=f5/56-4::?i,T1'. 35/3-5"':iq=:"'; 35/601 , fft- - ,, ' ,4,,,, ,.. ,'04 . -,,,,,,.....' &.^4',,..-o. -',:). -1, ,,,....6,A'- ,* . 414,-,... , ,,, z`-,, "` 4 ."....:-n ..,... , .,, 

Diti110 (32 63A) _:.,-_-,-- -21,16-::'' 7,:-.,:i1,3-16/11.;-_-:,..!:..:-:-.:.. 20/26:3 s, "e-'29i25-,-,:::-.:- ,/-,.26125,.,=;---s 25/25 :-:,.,` ,:25/251'..:;%-25%45d 

"0.1'10.0fl*04.41:"',...f.ill'Ili4%:,?,;:1.4'...;_ f4',fp:piC,:..::**,-,ti.::.,4.157.6.6*k-.;',;(;*`9:1:4::,.:-,,,;,*:0611,:,;-7:?4(6,0Iti 
1.b tit Efffi,r,"(2A1:1,--,-----,:', : '''''.,, ::,-,:;', ,;, :1 '.',. ;'''Ty'l 3/18, -;.-,. ":,:,'20/25;,'-; ,201252' s.'1:25125 c "2:2: 515 2,:,::-.,25/28 ..;-;;;;:'25f251 

r . , , , I i i i i r . 1 - 1 , 1 e i l l 6 4 i , . 
;:,-: ,,,,-;:---., 5,..'',1. -::,' :18/2.5 ,;:` . 26/30 :t . -;:= 30/50 '35/35 ::: '':35/50. ' 4, ..": i 5 / 5 J,':. ,'" ..36/50:,...% 

945`)',..'.f.:P-.18'.40:''';;'::":2'61,34":.;,,,..450 :;`-rt-i461...:e.,-,7,:;,;,- $6/5:6,;;;,,i,:,/..:ij.,,F.,:`.:,;.r5piji 

61h-TI52(32A) ;:-', ..::::: ' ' ,, ,,,,, ._ 15725 l'') : ;,,:r.,,,,i.18/18- ' ,` 25/30:: = ,..":30/50,' ',.: 35/35.1: ::,, ]"..35 /50 35/35 ,::".; '-:-_,, 351562; 

PI16"-.1.1:4(4944*p -F:::'-',1/4=C-t,l'§tt.,,-:i'5Ig,fi::ilitig,':';'---.-iY.:*',':r,' .31tg ::::::-N1,c411,:k'-,:N-ZW5,i-.y-r,-,...'&5/?§.:',,,,, ,?/?, ...,, 

s?_Safe-,T(1,6-,63A)- ,z.,,,,' ',..,,°- ,,-; .3., '26, - ' , 3/10 =, 3/10 -.,: .. 3/10 , , -,,,,,-,,,:, , :.,- --., 

r N o t e : 
') Dependant on the number of poles. Refer to NHP. 
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141' 
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TemBreak Plus MCCB's - Selectivity and Cascade tables at 415V 

Guide 

Selectivity Cascade 
Upstream MCCB 

Downstream XS400SE XH400SE XS630SE XH630SE XS800SE XH800SE XS1250SE XS1600SE 
MCCB kA (rms) 50 65 50 65 50 65 65 85 

f8H 5I50 5/5O 18/30 /4/30 1730 18I307 ¶18/181 
XS125NJ 30 25/50 25/50 : - 30/30 30/30 ; 39/30.;; 30/30:= 30/30 30/30 

XH1250J. 

I 
XE225NC ;;; 18 =15/30- - '16/30 ,18/30 . 18/18 

4-128oNs, 25/60 25/64 , 60/50 50/65 - -6660 ;:56/56"-= 

,Jit400eJ '";(--450- '450 = -1 ordo = F-4°16/65- -25/66 3:" 25/65 - 35/42 35/42 

004.0pri>4.7. - f-f:;;;4,1::,:--TOST:?,.,ip",,- 

,;.2(§40 0,S E - ,19/50 > 10/65 , 25/50 , 59/65 - 50/65 

ri 

XH400SE - 10/50 19/65 25/5012-; 25/65- 5,0/6 :50/65%,' 
t-t--",-;,;-:",:r,44- 4't ; , ; , j, 

'Ar14UUrCW " A ul5u I 0/65 ."--25/50 '25/65 '7- ict.50/65-q 

-XS630-Csl- -- 45 - - - ;"" --, 450 ' 7/50 7/50 -4' t,.'30/45 30/45' 
Ne,',Vi° 

"g1'.7'3r.1 '4"C 

XS630SE : < -50 - ;' 30/65 30/85 -T's 

t6-07'6 A 

XH630SE, 65" , - t> 

4^/85- 
, .,215/65: 

".."47.466,; ^ -.I 5/85 t 20/85 

:16165,'; 20/85'7' 

. , 
, - - - 

id-18,00P4- 86''.:;,-; ; 
'` -4115/65 20/85j P.r.. 

Xti800PE 65 - 15/65. T20/65' 

`. 
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, 

Standard TemBreak MCCB's - Selectivity and Cascade tables at 415V 

Guide 

Selectivity Cascade 

Downstream 
MCCB kA (rms) 

Upstream MCCB 

XH125NJ XS25ONJ XH25ONJ XS400CJ XS400NJ XS400NE XH400NE 
50 35 50 35 50 50 65 

*4.:::1:i.'..C9:01T 
.. . 58 ..; - ',-7*:9: 0:4/ ;74 /50 ,, `.:6/50: .., 

-IXS125NJ . ,;;;i-150 : 3/3.0 ' '3/50:- .;4/35`- -,4/5:0':: - , :6/50,,, 6/50, ', 

rkkiliiPiiiii:. ,-:,.. 6 : -ie/06..?: 

.5(E2:25N7C. '1 6 s 
- -/30 . 00 r , - 4 30--, "; ' -:66 P. ' 6/30 > 

L4):5,050,kli :: - 5 k: -,- 
2;4ie0 " 

,.. 

, 6/65- 

il-2e8N"J': , - 
, 

' 4/50 :,--, ' ',.."6/9'', ,6/65', ''.1 

W55:041):0:::,,i, 

. 

, ,,... 

, r,_ . 

XS40814S-. , - 
_,-, 

- - ;485 -;i 
. , 

X09640.'( '2; ';;:-', 7/65.i. ; 

4H4OONE 

XI-1,63,0E 

Downstream 
MCCB 

Upstream MCCB 

XS630CJ XS63ONJ XS630NE XH630NE XS800NJ XS800NE XH800NE 
kA (rms) 45 65 50 65 65 50 65 

0,1112'61,4 
.- 

' ' '8/3_0;t4,, 61,0,:, l'.4)19..'~' .i.:04,91; 4,0,06 :1,41.....,br 1741,$§141 

'1,..?:(si125N..(..: -1 30.;=; -;6/30 -118/30' .-- ;710,,O,' :4:6/36,,' : -,-18/39-; '....S8/30 .A 
Otiii!I-Z.6)441,: 4..,7 l',..e- 

.:, 

6.:-.- 4,9li --',.; 

rXE225NC '6!"':- /30 10/30 `., ,-10/0.! 8/30 ',':. 12/30 ..:' ;12/30. 

!':?""4"?;6.9:1,4j ° -, 1/4'e: 1.5:40? :1:.(52-,: , " §/8:5,,,`;,,4,4=:",;',3:,8/ 1.,*ti -1416'; 
kjci-ipsks,,:: ,19/50: -,,,, -1.6/s-,-,, ,,,21/50 .,,, 

VC.:074:0:9PXOL ,i§:/j,:;',.::' p , .',i,&/6:0-:': t'gi:§61,: .:,tAd,'1;:. '00/6.9s, .1121,6:. 

-XS400NJ' 4 , , ,75/50::, :` 75/65 . -' ;-, 6150 ,'",'''' 19/0';',. --19/65, 

"1,it:Oli:010i.lp:q.' ' oiii,,.!-: 6:101:-, 61.ar- ',4?ib:/:$.0,,4 '';1:0`10:,::73- 

:)CH4OONE ..- 10/65, 

A(80.fidO 

,,XS800NE"4- '50 , 

,,XS1600NV;" 
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Standard TemBreak MCCB's - Selectivity and Cascade tables at 415V 

Guide 

;14 Selectivity Cascade 
Upstream MCCB 

Downstream XH800PJ XS1250NE XS1600NE XS2000NE XS2500NE 
MCCB IcA (rms) 85 65 100 100 100 

`";- 
40 - - 2:.2:,-1230/30 :- 

- 
. 

, 

1-xE22N 18 -'718118 18/181 

seq;. 59,04 : );=, 50 , ' 10/65 35/56.: : 5.6/50 50/50 i 50/50' 

XS400NJ " . -=" 50 - " '20/65 - 35/65' 35/65''' 50/65 .1 

== = =,"=. . A,== 

XH400NE 65 20/65 

50:= ' 6/65..12,2- - 35/65 ."4.6.15i;it s 
, , 

= . - 35/65 50/65 

XS630J 7 50 15/45 0I4 35,45- :'35i481 
`: : 65 485' -20/65: ,35/85 "--,35185 

XF,16391;It.. 

XS800NE 50 = 15/65' - -20/85 ,k 35/851 "7'35/85 - 
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o or Starting - 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;,-,,rnax.apvtPose ocpp 

-vac!, (scl$Tratsmprot 
c_45tttat--.4, oirnornylrksed devices are cocoa breakers or- 

, fuseVtioWidr''raiVerithis". Tod bltfil- erparhcii 
. -`,,e, r -rert,,,xtrahridri 

co7digurations are cornmonly,-agili,"I' '''' '''s 
mow- ,;: iiri,,,Z4Mmr.,erzi ,-,T,;411--, 

finiction of the contactor 
n other ttlkirn-Orf r a t fa de itotor 

contactors are 1.40,,,,y0..f.01, 64,- .170We 1,, . 4, 6`4,43.,143-14133-`4, 
milhons'of operations they arVhe most cornmonlyk-, 
used coMrol'devtces °z at,V4if 

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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Motor 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 'V 

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 
50kA PROSPECTIVE 

ISID I OCIRRCAJUSITEBREAKER 

CONTACTOR 

THERMAL OVERLOAD 

Short circuit applied to 
motor starter terminals 

MOTOR 
(Not included 
In Test,) 
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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 

4 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 
1 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 
requirements. (Refer to following tables for actual 
combinations). 

TemBreak 
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 

1 sec 

0.01 

HRC Fuse 
XM3OPB 

B 

Amps 

A - Normal CA 3 rating of contactor 
8 - Maximum breaking current of contactor 
C - cut-on current of fuse 
I - Instantaneous tripping current of breaker 

SP308 Matfield Moggil SPS Westaways Farm Electrical Switchboard OM Manual

Q-Pulse Id TMS1003 Active 10/12/2014 Page 109 of 342



SP308 Matfield Moggil SPS Westaways Farm Electrical Switchboard OM Manual

Q-Pulse Id TMS1003 Active 10/12/2014 Page 110 of 342



Type '1' short circuit co-ordination 
Motor starter co-ordination table for DOL starting 
50kA at 415V to AS 3947-41 

Motor 
size 
kW 

9 

Approx. 
amps 

Terasaki 
circuit 
breaker 

;'-')<M30PB/2 

Sprecher + Schuh 
contactor type 

Sprecher + Schuh 
thermal overload 
relay type 2) 

CT 

Settings 
range 
amps 

:045.1.0 
. 

,4 -0 16-1 

f2,2 

bWSOpere.- 

XM301;2B/6-5;:ck 7::9` 

''<1,7:1 *4. sr/47 
iH 1 25114/2 

;:;q1717,-45: 

Cr 7-45 

18 -60. 

2grijii do'? 

5(Ft1'25N:j/,1 25,0 

0. XFi250NJ /250; 

CA i285 , 

;61j4;6217.0-:E 

GA 6-21 0'.E ; 

49, 
-250 

1 

oos 90,7 c, 

1)cs4004140,0- 

-4'0-396=,(r 

'160==400.`;' 

:CEF`1-41/42, 

'642)1EIrd'A'5450 etr141-r. 
CA 20-:E A-5415 0 ' 

e0,40;: 
160700:1, 

/ 5;5 5 Ci F:1 -52f 

Notes: ') 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. 

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 

61;410 ij CsA'0`! A;i7-t2 
055, .k''''LA'8 80 Din -T, -10 / 4;,1 ,<0 .712C,', ,` 

iart=k- 
44: 

1 

Piri.;;-00,1167, 

Y 

A°3;80'.,, 

Diri=j46%ii,16 2'2XF' 4;4657 : 

ADM-4;10 /,/32 8-01 

KTL'3165- 

cki' -3o, 
. , 

; CTS-4 

-Din:;T:,10 7:63 CA 7 :37 743 7=45r 

Note: Isolator provides rotary operation for external control. May be deleted if not required. 
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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 

'22 6 

Terasaki 
circuit 
breaker 

:)`C1430PB/2-:--: 

.x6.4 -opB?4' 0,: 

Sprecher + Schuh 
contactor type 

e'Ai7L9 

,,,pA 7 -16' 

Sprecher + Schuh 
thermal overload 
relay type 3) 

7-24-1 6,1; 

Settings 
range 
amps 

s:2 41'4 

Mt:1251'0/5V, 

!C,A1'743t. 

CA 7-434:' 

45 
'a1,7;45746% 

X110 P: 

[i0--- 
q_oosp;, 

t200:' 

260'7 

rS20s 

;H 125NJ/125f 

0 ;4XF2061-1/2750r: 

\-4200 ̀ 

--,X1:125011:112:60'j,, 

3(1125bksi0 tiy_ 

4s400§-Ei400': 

,)CA f,6=1 

74`4fis,-.2,.050 

cA'16;?,fti=.0 GEF 141 - 

r 

85=1101.:'',',, '1, 41 

140,72W, 

66240.0', 

7 

.o.`?!( 6= 420 =EI 

-A16=4:607; :5CE 6074.00! 

1601630 

- -1,60-:630 

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. 
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2 Type '2' short circuit co-ordination 
Motor starter co-ordination table for DOL starting 
65kA, 415V to AS 3947-4-1 

Motor Terasaki Settings 
size Approx. circuit Sprecher + Schuh Sprecher + Schuh range 
kW amps breaker contactor overload relay ') amps 

95 - .-XM, 0 B/2 CA.7-9 '-~ 'CEP-7 - 1 0 2 9 - 

6175'1,;-,.- %I 442 71 

- 

il.'::1;.".;."" 
,;.<2 ..,",..' ..!-'''.,' ---z b --,,...,.-t-,-., ',, :AIVIS,VHt73/4 UA /-:10-; 1, -7.,:,;..t,,- ' c-..-t1-': t, -,..1.,.: ,I.." :,,,,:;?1 0-,p-,,, 

;:;!:4:*':tP::::4;,:) `'::t1""A5(11.1i61,1137&;;;-si5-;;:Z.:C,;',.64;t:,=i:§::',;:!'::::- -,.;3,.,e,--,feg,I5,7-t.-!- ::'r-,,-;e-,;t1,-,;,:::;::,:ilsf:V,:yp:;:'c..5 

22 -2:::::, .' =,', ,`O ,: ,. ::: : :.- x m30 e Brii.:4:- :::1:,-,,,---,CA-7,15,-,22..,!:,..:2,,,-,,P: dEp:7,'; ::-' ' :' ---,. ;,,:--;.-3:712-:-,.--;,,, 

-,".1'',; 
;' ik. i,oA .,-k'1';'-.,. , i:.-;...':4-- '". 

.-. 
-b-.A 

.. : 
- 76''''': 

n''ir.,:;,. . 7^d',",..., .. ii-',.,' ' y:-i,'-,,:.i.- ', -:-.;:tt-,,,z; 
> ,`,:tit...'''',.'11.-f:::,': ,,- ' 7'.',,,,,4,1;"7'>:..',4; 

ii'- ---. 2= 7"" ' ' -;-(;)<M3-6'0B1-1'2-- ` '6A7 =i6--,',' --;,-> -, CE P7 ' ' - '' - --,'`,-.3 7 =12;:;,- 

11.2`5.' r.,:`,.'3":,:--'-t2.'7?Tffii.0?'9P,':!:-.:t. -1/,'40,.:f5F- '.,,r- .4.1'..7. ''''''":C514,77-r-t:111.t.,re; -.4:..,'!;, ,.' ft%-'1-3112';,, 

T L-1 OiltsiJ/5_0As, 7:70 17,CEP 7 '1232 
-;:2;-;" 

22 40 ' s z ,TL1o0Nj/63A,-= ,CA 7-43. CEP 7 tt' 14-45 - 

55A " .TLIOTINJ/1-00A4e"' =1'4 :;':-.r,';-'11'142%*-8"5",',7-,',1`1.,'"; . ̀, -V, - 
CA:77,n,-; CEP 

55 *":4 xH400s E/256 65-110 

2 

0:-§11,;'"7"--':i. ',.'''''.5(E146-.0.-$00,'"::',;4rii'',-,-4:16::2,:tbXi 

4132 ,''.-' - - - " -225 ' ' - - XH400SE/400 , ' r-: ''-' Ck6:2-102E1'''''` '''' 'CLF"-, f41"/42);-:e' ,:1504400'-.' .. . .,.. ''2 .,.,,r, , 

050 e,-,--1,., ,. ? ,..<,. 1-- 1- o-.ps-"-.L49' ,.9--.--;; -t :' C A- ' 67t,25 0 
- 
7 E- 1 

p'' - F1r- 

1 
,+ 

/ 2 
f"" 10.- ;-, 

4 ; f!,- 

1.,.60,;::S.'2' ': :''' -..''''.;'7.:0 S:1%- ". ''''''' : X1446161/466: z - '-" Ck6-3001EI : -. '''' 'CEF1-4174-2' - ' 14-160 'or) - '. -1 - 

l'I."'nw' , "-.; ',""xF1' 466-8/64Voct-t',4z."'---74'''CV54-8'il° ' ,t--.-`4'f. ''' E-,i'ffili1;;Vr7;:'''teOili-66 
'.. ,f, Al.p,ri.., ,.',. '',, . tI'f °,-( `.."A'' `F%'.., i':,.fr......4:..k1 -........i.,4,...,-...7,-,-.1i-i .. - -,:.',1.1.,:',7',..-, - '...'4`. 

2O0 '-';',..,S -- :csl'i'S51'=::-Yv;;':;;,114.668-bi--,':;''AVAT5456 ,to`-','-`,4:' f.'1.'"1` 2 e.:Erizei2)'1,.:' ---,"'1515='466 ,.., ', ', , %',...,,,, i'l.-1:' ...!. e.,,,' '' : a,- ,:1'.:,-,:), '',74.= tr ,/,`:' ill`,"-,:":.' A'. '-1.. A...7 

f.?5-0,-:ri:tv ...,,125:-'.:'-- =:':::::,..-..=,i:: -,7:1xilispstisAii -2,:: :,:', CA',5:700:,- '.17,-7?,;- ',':'--';'. -CEE. 1 '=-52'?) ;-" ..,. 160'1630' .., 

',-;:-;4-t`f 5,33:",'-';C,A<:;,,,;!-,C,'::,X`1;15,3-64.:/;0-,30,( ,:;.:,.,:f.1,-.f.461,7q.-9,..,:, ,-:,-;:.75,-,,',=:-,-;:ct-F,70y."-t21',3-,-,eis'q),160,c60.-"5-;,',.. 

Notes: 1) 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. 
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- Type '2' short circuit co-ordination 
Motor starter co-ordination table for DOL starting 
85kA, 415V to AS 3947-4-1 

Motor Approx. Terasaki Sprecher + Schuh Settings 
size FLC at circuit Sprecher + Schuh thermal overload range 
kW 415V amps breaker contactor type type 1) amps 

55 , 117' !X-M305B&<. - g3 -2 9, d 1029 '-, 

,... 
Ci1/4 J.7432-2 9;10 012 9- Y71 

- 
CA'7-fä dEP 

.-:;--1,,Aly1301-1:3/04- q .; -::- t.p, (7.)t.,,,,:- ,l.t.r... (-1V13Lt I L- ILL -,,- 3 f t I z,- 

CI:!4,:i.:f'-'1 -''':":e6'.....2.il -T',:C.''Pi:::'4','i;riti#030.0::,1ke;;-;:tt',1,(9:11tfi*S:'liri4:.:7-:;::-Y1--.' ,.",tz*.:CAit742 .:11:2<1:9,!::11`.`i'':6,... "Cill*k;":-.;(,4%:2 , 

::3 :2 YXM30e8/1p,"":4:j.::,,,,:',.,,-o'&tidcy.,:, zs:: ;-:7::-. : :/;'-dO.i., 7=02; 12=f0,-.1..:::747;i2 e..,,,,,:: --,,,:;; 

?,1),t,2i.-trYi.§.§:ki.fiti'!:0.*rf..q46,°",iF:4.;i,4,:;,.,1"rdti5, 4.'-.0--.3..r1 ...,...;,:i.0.,:..,:,;,:7.;i..:-',:i:,':',,:',,: 

[...7., 5- - ,...;;-:' 1'47:I, .',;.. --',-,- T,Li ob NJ/26' ,:4-',1?.-' -5-.-:d'A,-c,..., Y --.-,-",-,,.%::;,,, ,..-:CEO7..-n;is232:19 ",' 12132'-!.`..., 7 

s0N)12,A4.,..,,-.iy.:: ,ci ,,p4-74,?9.::.4.,,",4',A.:,:-..,).T,,,ccpe,km12;,32-10,- 

101i:1-'".(,,-."2- L-- 49`..--,; ,;,,,,-,, ;.,:., 2t 1:1004J/32!.;')CA7-30:i, .:',.: ,-..:::.,.;:,,:i--,. dEp.,.7.7,K4a2,32;iTi,;;;'---'.., 1:-32 

1 1 5 , 
,,' `''.,", :', -f:;-,,,28-;. : -''..','..l,;- . ; :TL:10011:1/66- ''''''-'''::;. '.' ..:.-;CA 7-43 q' ','?' '' .i '' ,:= CEP 7 -,M32-.32-1 6 ,:-,;:!,'122,'-,...,: `,, ,'' ' A 

0:8-I',', ''''?' 7t?,:r,-,':: t.)-7.-.;,:.V!ip44 'f',-;-..::141:f3:;:3:'',Wi -V165- K.14101'1 ' 3::::I5-11411.:44,../;1:14:::::7M'4;1+:::;C'fie'?'47-'1F73.0'::1:::! ;:i7A-= 
,22';',';'1- , ''._, .-.., 10, '',.:- ';r1A,P.ONJ/63', =,,,,-2 ,, .., CA-7-43 , :. .,..- ,,- ,cEp 7-M45.-45-1Q- , -,. 14,45 

40--F4'';;-!:;,1 ':!:-...,1:::::,,i'.2',--'4-.,:,'*,,::::ti:::thi):12:04t1:6,0...,z5.1.1.`':f:;::;:l'7,=7,:!,-4,1,i',,-,0,,,,::,:C=dgi41 7; MO:*. 21.0. 

;37}..,,,:::;'-``,::' ,.' ,,"."."--66,y i::-.7-:,'?'-, -_,T L 1 6611Ji100:--, i7,."' CA 7-72,-'''";',-,.'t-:- -'....-'ers, 7 -K405-8.5-10 ' ;f, ,'!:26-8s5.:;,..,--\: 

140':;.. 7 1.:;,'':- ,, ,86;;I';,.'n ,' ,!'---4C2edii:iiito ::-1='/C`A Cf6-(-;,:',,-... .?,,,"c'El514'iiii5-88:161P.' :- :--` 8; 'A'''31,'', 
t-,... 4,--' -It- - -! 44'' ' WA'a.-`se ... ' .., , 4 '''''' , ,';. ' , e'S's:41<4"."4- -"',1`r:.,i, ,'. `''; L 7,-, , .^:7 x 71,,,k *-:..-' 

55';:','' , '::: `: -',106:i,: ,[,:.,:, ,if,1'2'50IJ/166%:r1,:' ''',. :, '!. Ck6,;105' `,.' '-,;: .: .. ;;;-...CEF `1,-,11/12 --. - ','_: '05-180; 
i 6--''' :.,.1.:_250t.I 

... ,1...1., 
5-0;:. ,-''-' " -4-. ' 

okI ,o --,T4, 
1-i..i,7 ,, 0 -..:"",-''.-,. r 4 1: i -a i 't2'.-2f"s ' 6 .. :'.g..;,.;.-'4; 

,'"','A''i 

90 1,60 7; :' :: ;;:;' - :..TL250iIJ/256 "'?".;, 2,' ' CA'721'9- El' ' '-1-: , ', oEF:1,il f/1i'.. '',..:;::': %.,015-;,100='....::,';',.';:',4 

11 i.)5-*,-,,, ':;f-',-,, -:::,,-;;:;., --r...0,1iij00.::iW6...=-?:11)=-1::;'::::.;7:"::'1,:::,,8,-, '..'PvEk.;14:fiii:li.Ok,:,,f,',.-3,,,:::0:6:9166,-',..1-.1.ii,:l 

',132 ', 7..',:.'f230 ::' ' ; 'i:`..TL4001s1F_/40.0 '- ' --'`''',..-4 ',",,- dAr6=210:2.-El' '''. ' '',, 6 &141/42152.;;----;-).i 60:630-'2'2 

V , : 2 6 - 0 
-_- ...-.2":-::::, -61 >1:400 NE/4.00.;.:2 ".,.-2f CA 6-420 Ell,: '...;-::-.7,=/..CLF.14114.2/52 '."-:...f,-:, :166;630:-:`,;;;:il 

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. 
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MotOr 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 XS25ONJ XS400CJ XS630CJ XH800SE XS1250SE/ 
XH125NJ XE225NC XH25ONJ XS400NJ XS63ONJ XS800SE 1000 

,1. ;',.* 075 . r -_.4-i. 

-n . 
4.:V. ''' 

1:1 
-... 

4 

' , :A %4'. 

_ 
oo 

., 
.-4 

?.. 
C r 

6b." ..apeo:.,, 
;,,,,-L-.,-, 

44:5 

... 
:4 , 

4. ,... 

-26- ' , 
, 

....: , . 

r 

... , 

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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e t 
;4., e ,zr 

-zar* 

S. 

- - , -.- 

4 Motor circuit application table for reduced 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 XS1250SE 
(kW) (amps) Curve Safe-T TL1OONJ3) XE225NC XH25ONJ XS400NJ XS63ONJ XS800SE 1000 

,e ,ep?, tt-ir t-7 ° - ts 

r. 0 55. ". 1_ 5 - 20 - ' 

.; 

[41,0;:-4:4,,-,-;3[4::43;?,,:710 247;6 :.., ,.- 7 -:4-:26 :-...i:441:....i:'!.::',.::1:7;,.",;:%:'' ̀ 3';v:,;.;-;:-:,',,-7,;!:,-3;r1.1,!:?_::' -1,;:i!:;;-rt;',;--:`11.;1,13:3,31, ,,,-.',.-,, 

..",.2.2' - "4": 8 -- . - ,,10;,;:;:, ,2.,,,,10, ,..-. - 20,,-,"...", 

0:01:.' '6,t6z'8.-,..-izi,-J.(,)..o.,:;.:;ri6,!:,,,If.',,,,,-2(5.ipc- ,-.441;!, -,,,4,' ;j ',.' `.1":°' -=14:1'.,'- 
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{ 3800 ̀ 3)1,, /1 000 'V"'", 

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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Motor circuit application table for DOL FIRE PUMP starting duty 
Breaker type and current rating (A) 

Motor Approx 
rating FLC 
(kW) (amps) 

Din-T 
C & D 

Curve 

, I 
0 55 ;I 5 "16 

XS125CJ 
XS125NJ 
XH125NJ TL100F XS25ONJ 

Safe-T XM3OPB TL1OONJ3)TL100C XE225NC XH25ONJ 

XS400SE 
XH400SE 
XS400CJ 
XS400NJ 

XH630SE 
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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. 
1) 80, 100 and 125 amp refers to Din-T1OH type. 
3) 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 

Si-3740' 

Full load 
current 
amperes MCC B Voltage 

TL1,00EM/15 . ,1690/ 

15185 - 12-14 5 S-1000V-' 

';45. fti '27 obtfili413;: 

TI.:;1:-.00,EN11-50 '1000V.: H 
12 ??' Olf6r: 

744 -if.. - 

65-78 TL1OOEMI1OO - 
° 

1 0 400NE/160- 44 ' 1000V 

185 220 

4 

138-160°2'1' XV400NE/250°, 1000 \,/ 

-.2 ,- ,02 q:z , 7 , ! 

TemBreak 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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MCCI3's for protection of Power Factor Correction (PFC) units 
In circuits containing capacitor banks for Power Factor 
Correction (PFC) two conditions that the circuit breaker must 
overcome are as follows: 

1. Voltage surges during MCCB opening. 
2. Nuisance tripping due to in-rush current. 

1. Voltage surges during MCCB opening 
At the instant where the MCCB has to open, the voltage 
developed across its contacts can be up to twice the supply 
voltage, which can have damaging consequences should 
the breaker be slow to operate. If this worse case scenario 
actually, occurs a potential re-arcing can take place across 
the contacts of the MCCB, until the breaker has fully opened 
and the distance between the contacts is at a maximum. 

Re-arcing at each instant can be: 

1st re-arcing 

2nd re-arcing 

3rd re-arcing 

3 x supply voltage 

5 x supply voltage 

7 x supply voltage 

Internal capacitor damage will occur if the voltage level is 
greater than the capacitor's Dielectric Strength. With 
modern-day protection devices, (for example the Terasaki 
TemBreak MCCB's) this problem will not occur. 

The numerous cases of re-arcing are mainly a result of older 
style "dependant manual closing devices, which rely on the 
operator speed for opening or closing. 

All Terasaki MCCB's are of the "manually independent 
closing" type, with high speed opening to prevent re-arcing 
between the contacts. 

2. Nuisance tripping due to in-rush current 
When feeding a circuit containing a PFC unit the circuit 
breaker and the PFC unit can be exposed to a large in-rush 
current, equal to the instantaneous value of the power 
source. The end result of this is a large in-rush current, 
which could cause the circuit breaker to operate 
instantaneously due to its short-circuit protection. (The 
value of in-rush current will depend on the source voltage, 
the inductance and reactance in the circuit). 

Special care should be taken to ensure that the MCCB 
selected will not nuisance trip due to high in-rush currents. 

The table below shows typical MCCB selections for varying 
capacitor ratings, and the breaker selection is by a rule-of- 
thumb. 

Capacitor Rated Current = kVAR x 1000 (A) 
43 x V 

kVAR: Capacitor Rating 

V: Source Voltage 

MCCB Rating = Capacitor Rated Current x 1.5 (A) 

Once the MCCB rating has been determined, the MCCB 
type should be selected according to the short circuit fault 
level of the system. 

MCCB's selection for power factor capacitor application 

Voltage 415V (30) 
Capacitor Capacitor 

rating rated 
(kVAR) current (A) 

-, 1 i r..,, 
.13,e,cpirnen,dedi110(u,q13'..S1 

. iipe(Rdtiig4*(A-5-- 
, , 

..,..;< 

' X ,18,:lec..40Tge ' 1:45k11.?6: ''-. ,51,10., :61:140..,, ,, 

. 1,3:s',:. - ...,x,§126c-Ji#...,:',Xs1,?.,6,,N:y.vr, 5.:1-1125'NS/32";.:., 

. - .f.- 

n r 
.'- . - SI-,11:50.4/514,, ').. S.,i''519:i15:(tc`"! °*(1VSNijiSAtt4 

0 ' 8. ,,* §1 '5 niSti (::2 3C S:12'51')1J/5,0 :. ':-Nii125/1'.:1/:50 
z'"7 , 

r « a M "T'. J/63y..,- ,,la. 

0§8:kiAP;;'' ')6.11''N.J10:':, '' 1 
,,,, 

,u30 - .41-7ia;,. s; 
, 

'XS)25C:.1/106,' : Xbi*\14/100 . ;<--;3i1:li25N,),/1010-4, 

, , ' 'VAPI.P;i0: '',:<4?19411,0q1:: `..,')Iii:...i262N:Z1/9°-,1 

,:60; -, 66 6: ' -.:i:is i 25CJ/125; -).<125N..115 "-X125NJi125:: 
5, , -*Eg25W/150 .2 5043ii1"60, X.1-12501.)1.1/15,6 , 

1'00 ":- :.' ', 139'',f::''''''''. -XL225NC/25;:::-. Z(§250ti1/250- , ;:),(0:2561Iji25V ', 5SS400SE)250,- 7 XH100E/250 : 

p ' ' P . .14:90b.,1)14,077 L 4,(5:041,1140:9;'-. OPP s 44 PP,,,,,,I:; ''.?:(ti400'§Er4 '.6:6' 

278 XS:400SE/.100 ;XH400SE/400- 

*§:00-:§V,6.4-3-9:::;,1zi=0:44.00`(51: 
556' -XS800NJ/800.' .XS800Sti8001, s I XH800$:E/800 ;, ' 

, , 

5(0126::016T227,0;:°:_ 

600,2 5xs129sp1250 

XS2000SE/2000 

Note: ') Select applicable short circuit rating required by system specifications. 
TemBreak Plus MCCBs can also be used. 
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mai§ use in high frequency (406Hz) applications 
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 

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 (lo 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) : : ,Vilt (006) " 

r . 

iefisk.r. 
, , 

.,. 
. 

_ -., 

, 

r 3 , 
, . , . 

5 
, 

0 

,h/Magy , 

:XS63ONJ . - 
2 x'18'5: 

`x4'ooSE,' 

a 

Electronic 

[X:11630nit(§Pit, 
X580:0SE, -Electronie 800,, :)(2402, T64(f. 

H 0 0 ts1 E / P E 

5(51 60 0SE 'ti6ctronic (100 x,5t) 

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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Circuit breaker selection for DC applications 
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: 

O 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 
kA ') 

O The type of DC system used. 

Maximum short circuit current to determine the breaking 
capacity. 

As a general rule the Isc (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 

125V DC 

No. of Magnetic 
operations trip 

250V DC at In increase 

4000 41: 

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 
CS 125N1 

*11'20.4? 

:4(.11250,N,I, 

24/48/60V 125V 250V 350V 500V 600V 

' 

00:40:04- 
i `- rs 

IX 4::,6, 9:9:44 :,.. - t 

ter, 
7 

, , 

k Sio":000:3. - - 4o ,...- 40 :4- ..- , ,:, 

ric'il-cikti:''3)1--+,- 6 ./... ...., ;,./ 

. 

'XS.i6,99N:a!).' -: ' '' ' , 40 : 
' . 

2'0 ., 

:c...',*?''''C.):6,1s!P 3) . .... 

;,- 
, ', 

(8250010', ,40. 4-0 

Notes: 
') Time constant (UR) <= 15ms; excludes 50/63A where the time 

constant (L/R) <= 4ms. 
2) 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. 

3) Magnetic trip only, without overload protection. Indent only. 

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 (L/R) 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 S 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. 

SUPPLY 

Circuit 
breaker 

Load 
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IOli fOr DC application -- ' rcuit breaker selecti (cont. 
Arrangement of breaking poles according to type of system. 

Both poles insulated from earth 

Protection only Protection and Isolation 

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 Protection and Isolation 

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. 

MCCB selection for 50 V DC battery applications 
3 poles in parallel 
Tem Break MCCBs may be connected with 3 poles in 

parallel. 

Rated current = 3 x 0.8=2.4 x MCCB nominal rated current 
(In) for 3 poles in parallel. 

Ub 

Protection and Isolation 

The centre point of the DC supply is earthed 

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 foi:use in 
welder circuits 
1. Definitions 
P = Rated capacity of welder in kVA. 

V = Welder rated voltage. 

11 = Maximum primary current (PN). 

Tt = Current 'ON' period. 

T2 = Current 'OFF' period. 

Tt + T2 = One welding cycle time. 

B = Duty ratio, current 'ON' period divided by one 
welding cycle. 

Ie = 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. 

T1 1-4- T2-11-1 

Time 

MCCB 
4 temperature 

variation 

Time 

MCCB 
average 
temperature 

The thermally equivalent 
continuous current, le, may be 
calculated from: 

Ie = P x 1000 x 4B 
V 

(B - T, 

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 > II 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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Selection of MCCB's for use in welder 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, Im, at the start of welding is 
given by: 

Jm = Pm 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: 

Jm < IVST < 

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 Nsr = 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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Primary LV/LV transformer protection 
When selecting an MCCB to protect the primary of an LV/LV 
transformer, the inrush current during 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) type 

):X B1251IS k;7:5 : 

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 

XS125NJ, 

t)<S12'5114 =1; 

3 phase 415V 

MCCB 
rating 

BC (kA) 
at 415V 

-XS125KILls c 1'100 3 

***,, 
11,:XS630BB,: 

The above breaker selections are based upon inrush currents calculated using the table below 

1 (kVA) 

Single-phase transformer 
First peak Decay time 
multiplier constant 

Three-phase transformer 
First peak Decay time 
multiplier constant 

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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MCB 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. 

, 
t. 

...- 
,- 

70W :,:57,-- .:1+7 : 25,', 3 ',',,f',42,' l's 

: - ' 
, 

v 
: 36k ` 

250W 15-,. , 2- ,',..) 

09*4 
. 

70:2*/:, : - 
. 

. 

. 

1,10:01'.n/S4i--: 

. 

,.. 

,,, 

,.. , , ' . 

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 

-14 

Therefore from the table above a 32A MCB should be 
selected. 

A short circuit rating as appropriate must be selected. 

Notes: Observe the requirements of AS 3000 for No. of lighting points on a final sub-circuit. 
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CBR.M* ;70:;pi 

ierection 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 
Number of fittings per phase 

MCB selection for incandescent lighting loads 

Assumptions Method 
1) Tungsten lamps have theoretical inrush current of 14 In order to cope with this inrush the following formula should 

times normal current, when switched from cold. be used to calculate breaker size: 

2) The circuit impedance typically limits the inrush to 10 
times normal running current, the inrush current peaking 

Breaker rating = W x 10 

P x 240 x I inst 

at 0.0007 seconds falling exponentially to normal Where W = total wattage 
running current within 0.1 seconds. Where P = Number of phases 

3) Consider the worst case, if all lamps are switchecron I inst = Minimum instantaneous tripping co-efficient. 
simultaneously, then nuisance tripping of MCB may C curve =5 
resu It. D curve =10 

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. 

Notes: Observe the requirements of AS 3000 for No. of lighting points on a final sub-circuit. 
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emBreak MCCB clearance requirements 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 

25CJ, XS125NJ, XH15n)..!, 21:?;)," 

B2 Distance from breaker end to insulator 

C Clearance between breakers 

D Distance from breaker side to side plate (earthed metal) 

A B1 B2 C D 

XS250NJ -. 

XF1250PJ, XS400C..1:XS400N:1IXS400SE 

rt-80 

oci 

AXH400SEAS630CJ XS630NJ4XS630SE4(S800NS800SE 

XH630SE' XI-1800SE:XH800PE ;80, 50 , 

XH6, , 3ORPXH800PJ, XS1600NE,-XS2000NE; ,_15_0; 150 16- 
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learance for mining MCCB's (1100 V 
The arc chamber in Terasaki Tern Break 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 

.1 

care is not taken when installing the TemBreak this gas can 
cause arcing faults on the incoming bars or cables. 

and incoming connections 
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 

Fi 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. 
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MCCB mounting angles 
The overcurrent tripping characteristics of Tem Break are not 
influenced by the mounting angles for electronic and 
thermal magnetic types. 

Diagram at right is only 
applicable to XM3OPB motor 
circuit protectors. 

110cY 

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 

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 6.71(A. 
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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 

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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Detailed specifications for ERICO's 
TRANSIENT DISCRIMINATING FILTER, TDF-10A SERIES 

Applications 
lightning transients and surges are a major cause of expensive electronic 
:quipment failure and business disruption. Damage may result in loss of 
omputers, data commmunications, loss of revenue, and loss of profits. 
['he new Transient Discriminating FilterTM family of TVSS devices offer 
!conomical and reliable protection from power transients with the conven- 
ence of easy installation on 35mm DIN rail mountings. 

Che TDF series has been specifically designed for process control applica- 
ions to protect the switched mode power supply units on devices such as 
?LC controllers, SCADA systems and motor controllers. Units are avail- 
able for 3A, 10A and 20A loads and in a range of clamping voltages 
ncluding 30V, 150V, 275V. The range is intended for use in conjunction 
Arith ERICO's Universal Transient Barrier UTB's to provide a coordinated 
approach to protection of both the power and data control circuits. 

the TDF is a series connected single phase surge filter providing an 
aggregate surge capacity of 501cA (8/201.ts) - 201cA L-N & L-G and 101cA 

1-G. The space efficient low pass filter, provides some 65dB of attenua- 
ion to voltage transients. Not only does this reduce the residual let 
hrough voltage, but it helps further reduce the steep rates of rise of volt- 
tge and current providing superior protection for sensitive electronic 
:quipment. 

- 
4 

Features 
Compact design fits into most distribution 
boards and motor control centres 

High efficiency filtering - ideal for the 
protection of switched mode power 
supplies from large dv/dt and di/dt transients 

Three modes of protection L-N, L-G, N-G 

35mm DIN rail mount - DIN 43 880 
profile matches common MCB's 

LED indication and opto-isolated output 
for remote status monitoring 

Transient Discriminating Technology 
ensures safe operation during abnormal 
over-voltage events 

UL1449 Edition 2 recognized 

Large 501cA surge capacity provides a 
high level of protection and long operational 
life 

5 year limited warranty 
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PROCESS CONTROL TVSS PROTECTION 

SPECIFICATIONS 

tiag 

1 12 ta 
3 6 7 A11131617192123262723 

Operation: 
Models available 

Nominal line voltage 
Max Continuous Operating Voltage MCOV 

Max Load Current 
Input frequency 

Earth leakage current 
Protection: 

Max aggregate surge rating 
Protection modes 

Max surge current/mode L-N 
L-G 
N-G 

SPD circuit description 

Filter: 
Inductor 

Capacitor type 

Attenuation @1001cHz L-N 
Performance: 

UL1449 SVR L-N 
ANSI/IEEE C62.41 Cat B3 - 500A ringwave 

Cat Cl - 3kA, 8/201.ts 

Alarms and Indicators: 
Protection status indication 

Physical Data: 
Dimensions(W x D x H) 

Weight 
Enclosure material 
Connection means 

Wire size 
Mounting method 

Enclosure style 
Environmental rating 

Opearting temperature 
Humidity 

Surface finish 
Warranty 

Frequency (bb) Test standards: 
Approvals Frequency performance of TEF-10A tiller 

Surge rated to meet 

TDF-10A-120V 
120VAC/125VDC 
170Vrms 
10A 
50/60Hz 
<0.2mA 

TDF-10A-240V 
240VAC 
340Vrms 

50IcA 8/20ps 
L-N, L-G and N-G 
20kA 8/201.ts 

20kA 8/201.ts 

10kA 8/20ps 
Series low pass LC filter 
Transient Discriminating Technology 
Thermal fusing 

Ferrite cored 
X & Y grade interference suppression 
polypropylene film 
65dB 

500V 
22V 
262V 

700V 
28V 
481V 

Red LED, On = OK. Opto-isolated output 

144mm x 88mm x x70mm 
750g (approx) 
Flame Retardant UL94V-0 
Screw terminals 
1.0=12- 6.0mm2 
DIN T35 Rail 
DIN 43880 
IP20 
-30°C to +55°C 
0-90% 
Spark eroded finish 
5 years 

UL1449 Ed 2, UL1283 recognised, CSA22.2 
C-Tick AS3260 
ANSI/IEEE C62.41 Cat A, Cat B, Cat C 
AS/NZS 1768-1991 Cat A, B, C 

Due to a policy of continual product 
development, specificalions are subject to 
change without notice. 0 Copyright 1999 

Part Number Description 
TDF-10A-120V 120V 1 phase, 50IcA 8/20[ts, 10A series TVSS protector 
TDF-10A-240V 240V 1 phase, 50IcA 8/20p, 10A series TVSS protector 

Hobart 
Sydney 
Melbourne 
Canberra 

ph:+61 3 6237-3200 
ph:+61 2 9479-6500 
ph:+61 3 9894-2677 
ph:+61 2 6257-3055 

fax 3 6273-0399 
tax+61 2 9980-5092 
fax+61 3 9894 -3216 
tax+61 2 6257-3127 

Adelaide ph:+61 8 8366-6555 
Perth ph:+61 8 9358-1233 
Singapore ph:+ 65-763-2477 
Thailand plc+ 662 E27-9037-8 

tac+61 8 8366-6556 
tax+61 8 9358-1404 
tax+ 65 7632397 
fax+662 627-9168 

ERICO° 
ERICO's coordinated approach to facility protection - CADWELD, CRITEC, ERITECH www.erico.com 
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Detailed Specifications for ERICO's 
TDS-DINLINE SURGE DIVERTER TDS180-4S 

Applications 
Lightning transients and surges are a major cause of expensive electronic equip- 
ment failure and business disruption. Damage may result in loss of computers, 
data and communications, loss of revenue, and loss of profits. The new TDS- 
DINLINE family of surge diverters and filters offer economical and reliable 
protection from power transients in even the most strenuous applications. 

Transient Discriminating Technology (TDS) introduces the first quantum leap in 
transient suppression technology for mains powered equipment. It offers a new 
level of safety and reliability, yet retains optimum protection levels critical for 
electronic equipment. TDS is an active frequency based device that discriminates 
between the slower mains voltages and the higher speed transients. When 
transient frequencies are detected the patented TDS "Quick-Switch" technology 
"switches in" robust protection devices to limit the transient to safe levels. The 
frequency discrimination circuit controlling the TDS "Quick-Switch" ensures that 
the device is virtually immune to the effects of the 50/60Hz sustained over- 
voltages, allowing fault voltages of up to 480Vrms without degradation, and 
providing over-voltage robustness in excess of the demanding new and emerging 
standards. 

TDS technology is essential for any site where abnormal over-voltages can occur 
or where the possible catastrophic failure of traditional technologies due to over- 
voltage events can not be tolerated. 

The TDS180-4S unit provides this technology in a single mode shunt-only, 72mm 
width module. Its unique design allows it to be configured for Ph-N or Ph-E or 
N-E applications. 

Rated to a surge capacity of 80kA (8/20us), internally 160kA of surge material is 
provided for additional robustness and to provide long service life. The unit is 
designed for sites with a medium risk of transients or for secondary protection 
applications. For the protection of high exposure sites or critical equipment 
higher surge rated TDS DINLINE units, or TDS MOVTECTM should be in- 

stalled. 

Features 
Robust against abnormal over-voltage 

UL1449 Edition 2 compliant 

Single phase primary protection for 
medium exposure sites or secondary 
protection applications 

Single mode protection, configurable to 
Ph-N, Ph-E or N-E protection 

35mm DIN rail mount, DIN 43 880 
profile matches common MCBs 

72mm width compact design fits into 
most switch and distribution boards 

Electronic status indicator ideal for 
poorly illuminated locations 

Long Service life 

Optional retrofittable TDS Alarm 
Relay for remote alarms 
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TDS-DINLINE SURGE DIVERTER TDS180-4S 
SPECIFICATIONS Operation: 

Nominal input voltage 220 -277 Vrms 
Input frequency 50/60 Hz 

Max. permissible abnormal over-voltage 480 Vrms 
Power systems TN-C, TN-S, TN-C-S (MEN), TT 

Status Earth leakage current <2mA 

Elect onics Protection: 
Modes Ph-N, Ph-E or N-E 

Let through voltage @ 3kA 8/20ps <720V 
Let through voltage ® 20kA 8/20ps <910V 

Surge rating 8/20p 80kA 
Surge rating 10/350ps 16kA 

Energy rating 3840J 
MultipulseTm capability Yes 

Aggregate surge material 160kA 8/20ps 
Alarms and Indicators: 

Protection status indication Two, electronic. On = OK 

Alarm contacts User configurable, with optional TDS-AR 

Physicals: 
Environmental rating IP20 

Operating conditions -35 to +55°C, 0-90% humidity 
Enclosure style DIN 43880 

Dimensions (W x D x H) 72 x 88 x 70mm 
Weight 350g (approx.) 

Encapsulation Shockguard 
Enclosure material Flame Retardent UL94V-0 

Surface finish Spark eroded finish 

Wiring terminals Accepts up to 6mm3 

Warranty 5 years 

Test standards: 
Approvals UL1449 Edition 2 

AS 3260, IEC 950 
Certificate of suitability, 
Electricity Regulator 

Surge rated to meet ANSI/IEEE C62.41-1991 Cat A, Cat B, Cat C. 

ANSI/IEEE C62.45-1987 Life cycle testing. 

AS/NZS 1768-1991 Cat A, Cat.B, Cat C. 

BS 6651:1992 Cat A, Cat B. 

IEC801-5 Installation Class 5. 

IEC 61643-1 

-TDS ALASTA 

j,1$ (ENT 
ISOIMINATING, 

SW PRESSOR_ 
'451,8074S.:277, 

Note: Other operating voltages and frequencies are available on application. 
For specifications on other DINLINE products, refer to relevant Specifications Sheet. 
Exceeding nominal operating voltage while transient events occur may affect product life. 

TDS, MULTIPULSE, PROLINE, CRITEC, MOVTEC, DINLINE and SURGE REDUCTION FILTER are trademarks of ERICO. 

Due to a policy of continual product 
development, specifications are subject to 

change without notice. © Copyright 1998 

Model Number Description 

TDS180-4S-277 TDS 277V 80KA SURGE SUPPRESSOR 

Hobart ph:+61 3 6237-3200 ta.,c+61 3 

Sydney ph:+61 2 9479-8500 tatc+61 2 

Melbourne 0E+61 3 9894-2677 tatc+61 3 

Canberra ph:+61 2 E257-3055 fatc+61 2 

6273-0399 Adelaide ph:+61 8 8366-6555 fax.+61 8 8366-6556 
9980-6092 Pe1h ph:+61 8 9358-1233 fax+61 8 9358-1404 
9894-3216 Singapore ph :4 65-7E3-2477 tax+ 65 763-2397 
6257-3127 Thailand ph:a 662 627-9037-8 tax+6E2 E27-9168 

ERICO 
ERICO's coordinated approach to facility protection - CADWELD, CRITEC, ERITECH www.erico.com 

,7) 
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Detailed. Specifications for ERICO's 
TDS-DINLINE ALARM RELAY TDS-AR 

Applications 
Lightning transients and surges are a major cause of expensive 
electronic equipment failure and business disruption. Damage may result 
in loss of computers, data and communications, loss of revenue, and loss 
of profits. The new TDS-DINLINE family of surge diverters and filters 
offer economical and reliable protection from power transients in even 
the most strenuous applications. 

The TDS-DINLINE products provide internal monitoring and visual 
indication of their protection status. Because it is important that the 
status protection be monitored to ensure that optimum protection is 

being provided, the indication circuit also provides a low voltage opto- 
coupler alarm output circuit. The TDS-AR connects to the TDS- 
DINLINE opto-coupler outputs and provides a fully isolated potential 
free change-over alarm contact. 

For installations not readily accessible, or for remote or unattended 
locations, it is recommended that the status of the TDS-DINLINE units 
be monitored via the TDS-AR Alarm Relay. This will allow prompt 
detection if optimum protection is not being provided at that site. Only 
the TDS-AR should be used for remote monitoring of TDS-DINLINE 
products, as use of other interfaces may cause damage to the diverters or 
connected circuits. 

One TDS-AR can be used with up to 20 opto-coupler outputs. Opto- 
coupler outputs can be connected in series to the one TDS-AR to 
provide a common output. This allows for one TDS-AR unit to monitor 
an entire three phase TDS-DINLINE protection system. It is 
recommended that the TDS-AR unit be powered from the downstream 
power circuit that feeds to the units being monitored. However it can be 
supplied from other circuits. The wide input range of the TDS-AR 
power supply (100-480Vrms) allows it to be used on many distribution 
systems. 

The TDS-AR can also be used with standard technology DINLINE 

Features 
Retrofittable TDS Alarm Relay for 
Transient Discriminating DINLINE 
Surge Diverters 

UL1449 Edition 2 compliant 

For use with external alarm and 
monitoring systems 

Potential free change over contacts 

4000V isolation 

35mm DIN rail mount, DIN 43 880 
profile matches common MCBs 

72mm width compact design fits into 
most switch and distribution boards 

Electronic indicators ideal for poorly 
illuminated locations 

For use with up to 20 DINLINE opto 
coupler outputs 

100-480Vrms operating range 

CO' 
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TDS DINLINE ALARM RELAY TDS-AR 

SPECIFICATIONS 
Operation: 

Input voltage 
Max. operating voltage 

Power systems 

100V-480Vrms 
480Vrms 
TN-C, TN-S, TN-C-S (MEN), TT 

Surge immunity: 
Power supply 3kA 8/20us, Cat B AS-1768 

Output contacts: 
Contact types 

Nominal switching capacity 

Maximum switching power 
Maximum switching voltage 
Maximum switching current 

Isolation to other circuits 

Physicals: 
Environmental rating 

Operating conditions 
Enclosure style 

Dimensions (W x D x H) 

Weight 
Encapsulation 

Enclosure material 

Surface finish 

Wiring terminals 
Warranty 

Number of Opto-couplers: 

Product 
One DAR-275V 

can support 
One TDS-AR 
can support 

DSD140-2S/DSD155-2T 
DSF-10A-XXX/DSF-20A-XXX 
DSD180-4S/DSD1110-4T 
DSD1160-8S/DSD1220-8T 
DSD355-8T 
TDS140-XXX 
TDS180-XXX 
TDS1160-XXX 

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

- 

- 

- 

1-20 
1-10 
1-5 

1-6 

1-20 
1-10 
1-5 

Test standards: 
Approvals 

Change over 
2A, 30VDC 
60W, 125VA 

220VDC, 250VAC 
2A 

4kV 

IP20 
-35 to +55°C, 0-90% humidity 

DIN 43880 
72 x 88 x 70mm 
350g (approx.) 
Shockguard 
Flame Retardent UL94V-0 
Spark eroded finish 

Accepts up to 6mm3 

5 years 

AS 3260, IEC 950 

C Tick 
ACA TS001 
Certificate of suitability, 
Electricity Regulator 

Note: For specifications on other DINLINE products, refer to relevant Specifications Sheet. 
TDS, MULTIPULSE, PROLINE, CRTTEC, MOVTEC, DINLINE and SURGE REDUCTION FILTER are trademarks of ERICO. 

Due to a policy of continual product 
development, specifications are subject to 
change without notice. © Copyright 1998 

Model Number 

TDS-AR 

Description 

TDS ALARM RELAY 

Hobert 
Sydney 
Melbourne 
Canberra 

ph:+61 3 6237-3200 
ph:+61 2 9479-8500 
ph:+61 3 9894-2677 
ph:+61 2 6257-3055 

fax+61 3 6273-0399 
fax+61 2 9980-5092 
fax+61 3 9894-3216 
fax+61 2 6257-3127 

Adelaide ph:+61 8 83664555 tax.61 8 8366-6556 
Perth ph:+61 8 9358-1233 tax+61 8 9358-1404 
Singapore ph:* 65-763-2477 fax+ 65 763-2397 
Thailand ph:. 662 627-9037-8 fax.662 627-9168 

ERICO° 
ERICO's coordinated approach to facility protection - CADWELD, CRITEC, ERITECH www.erico.com 
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Din-T6 series 6kA MCB 
J 

U 

Standards AS3111, IEC 898. 

Approval No. N13374. 

Current range 2-63 amps 1, 2 and 3 pole. 

Sealable and lockable handle. 

Available in curve type C and D. 

Mounts on CD chassis (250A & 355A). 

1 pole 1 module 
C - Curve 
5-101n 

2 > , 6144 -rtill'2-6' 

4 ':111N-1610.41-1 

6 114--,14060 

10 [1410061400 
16 rif01N-"(6116I 
20 *,DIN7:7,6:1:2'cie:A 

25 Hib,4-0-4 ...1 
32 'v DIN=T6132C 

40 P61*S..04,'-'0: 
50 rill0i1477:05:6C;4 

63 '0,1400:cir 

2 pole 2 modules 
2 P,U'eT-630-9,!;:i 

4 1:''Zi)10#001:4:-C1:: 

6 [L'.011,0:31.06-6°0-,, 

10 F.:',.0;04-st63,i:c1:1 

16 rililt302'1:6k, 
20 r.:01?,t04'9.C.P.. 
25 MOTNA62*0 
32 :j:PO.Y6232-] 
40 DIN;;' f.62:400,",` 

50 
' 1:::(0..5'.0-;,1 

63 DIN=Tfi263C ̀11 

3 pole 3 modules 
2 406.g.011: 

4 A-6304C- 

6 -piq',:::;(0660.1 

10 L ';',Dit4;:7631 o.c 

16 DIN:7:1-6316e ., 

20 r:,°.0442*04.C. 
25 '.4.014,:.-0'46:61 

32 -:"1%.40,4:776430 

40 r4PI:N-i..§340c.,2 
50 :P4.1...47§35-0:t ',- 

63 :,,DINA637631 

D - Curve 
10-201n 

*11,V;iiigt6j06,01 

--L1540,* 2 

01N- 761 490' 

`i3:1)4=1-416140',i1 

Ip),4=1-616410 11 

u DIN= T6302D , 
[13 

DIN, 1-1s?o.dp1 

'DIN-:63:16D1 

;P(1,10-6325i?":1 

.4,D:1N:36340 
& , 

4bihiT6363D1 

Short circuit capacity 6000 amps 
In (A) 2 - 63 

1P 240V AC 

2P 

3P 

240V AC 

240 - 415V AC 

DC use 
1P 2P ') 

Short circuit 6000A 6000A 
Max.voltage (DC) 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. 
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in-T6 series 6kA MCB (cont 
Technical data 
Number of poles 1 2 3 

Width (mm) 18 36 54 

Depth (mm) 68 68 68 

Rated voltage (V AC) 240 240 415 

Highest rated current (A) 63 63 63 

Terminal capacity Line side (mm2) 25 25 25 

Ldad side (mm2) 25 25 25 

1. 

Number of switching operations 
Operations 240V AC, In Cos (F-0.9 10000 10000 10000 

DC @ In 4000 4000 4000 

Insulation resistance (Mil) > 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 

0/0 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) 

4.5 4500 

6 6000 

10 10000 

10H 10000 

15 15000 

X 

Polarity 

1 1 pole 

2 2 pole 

3 3 pole 

4 4 pole 

Voltage drop and energy loss 
Internal 

Voltage Energy resistance 
In (A) drop (V) loss (W) (mfg) 

2 0.82 1.6 410 

4 0.57 2.3 142.5 

6 0.21 1.3 35 

10 0.13 1.3 13 

16 0.11 1.8 6.9 

20 0.14 2.8 7.0 

25 0.10 3.0 4.0 

32 0.09 3.0 2.8 
40 0.08 4.7 2.0 

50 0.090 4.5 1.8 

63 0.088 5.56 1.4 

X X 

In (A) 

05 0.5 

01 1 

02 2 

04 4 

06 6 

10 10 

16 16 

20 20 

Etc. 

X 

Curve 
type 

B 3In - 5In 

C 5In- 10In 

D 10In - 20In 
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in-T6 and Din-T10 series MCI3's 
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 5 In t0.1s 

10In t<0.1s 

10 In t0.1s 
20 In t<0.1s 

Applications 
Usual loads such as: 

- lighting 

- socket outlets 
- small motors') 

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. 
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 Tripping time 

1.131n 

1.45 In 

h (In 5 63A) 
t?_2h (In > 63A) 
t<1h (In 5 63A) 
t<2h (In > 63A) 

2.551n 1s < t < 60s 

(In 32A) 

1s < t < 120s 

(In > 32A) 

Tripping characteristics according to IEC 898 (time-current tables) 

C 

Din-T6: from 2 to 6A 
Din-T10: from 0.5 to 6A 

30 4 SO 

Din-T6: from 2 to 6A 
Din-T10: from 0.5 to 6A 

If) 

le 

10 

10 

- 

1e 

le 
15 7 3 4 5 10 20 30 00 5 

SP308 Matfield Moggil SPS Westaways Farm Electrical Switchboard OM Manual

Q-Pulse Id TMS1003 Active 10/12/2014 Page 147 of 342



.1+ 

t. 

I 

0 

I 

I . 5 

0 0 

. e 
MiniaLure cjrcuit41Prealters 

. 

I a 

0 0 0 

I:] 

tiff 

AAA 
AAA AA 

LIEN 
NE= 

on 

11 

A 

4 

; 

SP308 Matfield Moggil SPS Westaways Farm Electrical Switchboard OM Manual

Q-Pulse Id TMS1003 Active 10/12/2014 Page 148 of 342



06t? , 
itationdata 

t ' 4 r;-*-;:r- tq, 
Miniature circuit breakers and fuse fault current limiters co-ordination chart 
For fault current levels up to 50kA at 415V 

r 

Circuit breaker 
Type Rating amps Min. fuse amps ') 

Maximum fuse - amp 

BS 88 DIN 

rS'fs'=t- '''''!'4- - -.\'''''--. -',5^"~l-t. :%,-:='.-7 '6216-' `1: r' 
L., 
,.,. ,.., -,,,,,,,,:,,, i,-...- .- ',,,),(:,!4 ; f ::`,..'n, .1;.; * - ,,i,y% si.,- '..::--;,---=':-;b1-:~ ':'`:1\--°.';'-`,',"%c-, ',..,. ,,,, ,t, .14 tt....., , ,.t.- t,; t 4,.., :,...'ct, ;,..,:` '''''' 'f',';-el o 2:).'"--7'; ' '.,:' SX' . ' At- . - ei 't ''t '-'.- 166' ,''''''-, -,'-h-' 

. ,.: ..-, .-,=st,St' '-,,,,,,1 

6t..-,A, '. -"n'-.q. 20..,y--,, A200 
:k 4' '..34,-ei-,Lib ,200 

2r_ 
%.-- *, 

--'.;.';°-,-- ,,i;.."- 
~ -.t.ob 

\.,. 

vL-`'.-,'-, 

','':'",-(-: -f '- Ara 
, 

0- ,- ' 
1, 

- ' . , 
k, 

''7-1s-50 

3k i00 , ?,-15-,6,A*,` ,%1 

,-; 
---2. ,0-,,`,",` 200 Z) ...._.,:',' 

,t.,s,, 
i,. ,' 20b - -, -,-:4t,"-4,=0. .. 4.. ,. ?t - 

; --1 

16 20 63 200 200 

;,1;,; 
66' dinIt8 

P:...:);.6:0'-'7,tt7cc-'5:.#";:',-;i~:-.1:;f1..1:ti 1 ,6;0:t:'?=:?;';',"-;:t=';,',',:?'.4,-.1:A1-0 

ibin,ti 8,- :" 5-45,6 26' - 
f- , ;"200, 

`` " 
* - - 20-32 - - 20 1 

- 100 z200 ' 200 - 

- s'd .:11- ; 

-; 
160 , 

4 

Din TIOH'- 
' -?- ; - ^ - .0"' .;14'ts \rt, : tt `. , 

80 '<= =,160 ' ' 200 r 200 

Tembreak MCCB's 
r bk-§71i5NjitJ 16-125 :2-00 400 400 

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 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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mBreak MCCB's and Safe-T/Din-T MCB's - Selectivity and Cascade 
tables at 415V 
Guide 

Downstream 
MCB 

Din-T6'(32-63A) - 

Dir1-10(3243A)-"7"'''''-':: 

CRC 

Dir-T15:(32A)4"i; 

-SafeIT (16-63A) ' 

Upstream MCCB 
XS400SE 

XS125CJ XS125NJ XH125NJ XS25ONJ XH25ONJ XS400CJ XS400NJ 

kA (rms) 18 30 50 35 50 35 50 

6 ,,.,,, -118/15., ,20/25 20/25. - .<4 

" 10 48/18' 20/25 20/25 25/25',T;' 125/25".1s` '25/25' 

10 8f18 25/30 305O 3/35 '- 35J50 

10 20/25 25/25 
---,., , 4.."0 -11-b; 0 A 

aD/50 

15251) :;.1:8/1 ",", 25/30, 30/50 735/35:`:! , 55/55 - 35/50 

:Y 6 -" ,,3/10 - 3/10 3/10 - % - 

Note: ') Dependant on the number of poles. Refer to NHP. 
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Motorcircuit application table for DOL starting 
General applications 
High fault range 

Motor Approx. Din-T 
rating FLC C & D 

(kW) (amps) Curve Safe-T 

[0-37Z. 

'055 

XS400SE XH630SE 
XS125CJ XH400SE XS630SE XS800NJ 
XS125NJ XS25ONJ XS400CJ XS630CJ XH800SE XS1250SE/ 
XH125NJ XE225NC XH25ONJ XS400NJ XS63ONJ XS800SE 1000 

,11 

125: 

30 55, 

130 :225 

-;;koo', 

18ii " ,, ze,:46,0=)! 39 , 

204 .7- 36i .., , ,,, - ":".,,409 ),. - :'63,p, , "....,, 

kg4::, ; ,639 : t "" X80.0k2 ir:. 

?8,6:- 40: .. . ...,...., ,' , 63c;i'',=,-.2-',;iioo,' . 5, - 
: 

2661, 39,;,?:)' i.'''.:1'8Q9: 

309, ';6307) ,800 

450 

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 starting 
General applications 
Breaker type and current rating, star delta, auto transformer resistor or reactance 

Motor Approx. Din-T 
rating FLC C & D 

(kW) (amps) Curve Safe-T 

XS125CJ XS400SE XH630SE 
XS125NJ XH400SE XS630SE 
XH125NJ XS25ONJ XS400CJ XS630CJ 
TL1OONJ3) XE225NC XH25ONJ XS400NJ XS63ONJ 

starting 

XS800NJ 
XH800SE XS1250SE 
XS800SE 1000 

7§,00,, 

-260 400.2)- ::630-"- 

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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Din-T10 series 10kA MCB 
3 pole 3 modules 

In (A) 

05 

C - Curve 
5-10In 

DIN-T1030gC1, 

pirfTiOoici 

D - Curve 
10-20In 

DIN-T10305DA 

DIN41030111: 

2 DIN41030-20 

4 II pINLTi03040.; 

6 .0111=Tit346C' 111 00-zei"..3o6oi 

10 f,2 01N-00310bl DIN-Tio3101); 

16 ,DIN-T10316C :.` plNiT10316D: 

20 D1N410320C. - - 

25 1- PIN-Tipai5b1 DINA-103251)1 

32 T;P1N-T1033,r2C! 

40 :DIN-T1:0340Ci 

50 

63 

4 pole 4 modules 
6 

D 114410363C 

10 ,1J,IN-T10410e 

16 DIN-T 10416C' 

20 DIN-T.0420a; 
- 

25 ,DIN71-10425C1 

32 `-DIN:410432Cq 

40 PIN41 0440C 

50 : :1DIN-T10450C: 

63 .D1r*Tidiot:i 

a qiN,T,10406p, 

P.114410410Di 

a DIN414f6p: 
ii) -IN- .1--0D; 1 

D,114-1"1042,515 

Notes: ')D curve Din-T10 MCB's not available in 40 to 63 amp. 
a Available on indent only 

ok,i; -f < 

Accessories 
Add on RCD 

Auxiliary/alarm 
Shunt trip 

Padlock bracket 
Link bars & terminals 
Enclosures 
Busbar chassis 
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Din-T10 series 10kA MCB 
Technical data 
Number of protected poles 
Width: 0.5 to 63A 

Depth 

Rated voltage 

Highest rated current 

1 2 3 4 

(mm) 18 36 54 72 

(mm) 68 68 68 68 

(VAC) 240/415 240/415 415 415 

(A) 63 63 63 63 

Number of switching operations: 

DC @ In 

at 220V, cos cp = 0.9 

at 415V, cos p = 0.9 

Insulation resistance 

4000 4000 4000 4000 

10000 10000 10000 10000 

10000 10000 10000 10000 

(MI2) >106 >106 >106 >106 

4 4 4 

35 35 35 

25 25 25 

Dielectric rigidity (kV) 4 

Terminal capacity Line (OFF side) (mm2) 35 

Load (ON side) (mm2) 25 

Voltage drop and energy loss 

In (A) 

0.5 

Voltage 
drop (V) 

3.100 

1.700 

Energy 
loss (W) 

1.55 

Internal 
resistance 
(mil) 
6200 

1.7 1700 

0.900 1.8 

0.500 2 

450 

0.318 1.91 

10 0.140 1.4 

125 

16 0.128 2.05 

20 0.110 

25 0.092 

32 0.103 

40 0.088 

50 0.090 

63 0.088 

2.2 5.5 

2.31 3.7 

3.28 3.2 

3.5 2.2 

4.5 1.8 

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. 

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 

% In 

140 

120 

100 

80 

60 

% In 

140 

120 

100 

sto 

so 

% In 

140 

120 

100 

80 

60 

IEC 898 (30°C) 

0.5-6A 

0 10 20 30 40 50 60 °C 

10A 

0 10 20 30 40 50 60 °C 

1640A 

0 10 20 30 40 50 60 °C 

50, 63A 

0 10 20 30 40 50 60 °C 

1P 
nP 
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W11101004WilitbettAke'rk.. 

Din -T6 and Din-T10 series MCB's 
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 is 

Applications 
Usual loads such as 
- lighting 

- socket outlets 
- small motors') 

10 In 

20 In 

t>0 1s 

t<0.1s 
Control and protection of cir- 

cuits having high transient 
inrush currents (large 
motors?) transformers etc). 

Note: I) 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 Tripping time 

1 131n 

1 45 In 

h (In 63A) 
t2h (In > 63A) 

t<1h (In < 63A) 

t<2h (In > 63A) 

2.55 In 1s<t< 60s 
(In < 32A) 

1s<t< 120s 

(In > 32A) 

Tripping characteristics according to IEC 898 (time-current tables) 

t(s) 

Din-T6: from 2 to 6A 
Din-T10: from 0.5 to 6A 

10 3 40 50 

In 

Din-T6: from 2 to 6A 
Din-T10: from 0.5 to 6A 

T . 

,o, 

10 

u5, 

ro' 
1 X 5 2 3 4 5 10 20 30 405 

In 
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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 

Fpf,T-; ' 
44 

-.. 
;'60, 

' h-r 11'60. 
, 

.,, 
-.8 -,. \:2VOI 'P,,,v-i., ' DP ,i,, 

r; f 
q-=: '2'42 .,,,, -4- 

22P. -.), 
, 

- 00 

, 746-60 , , - ° ? 1.0 
.,. - 

2 
... el. 

2 . 

*- 6:6 ,,,,, ' 

? 06 . 200x - .-. . ... 
"10 

Din-Tt0H ' t -200Y - 

Tembreak MCCB's 

) 25 k 

IXS125NJ/Czl" 16425 0 4op 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 Pt 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 Pt 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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TemBreak MCCB's and Safe-T/Din-T MCB's - Selectivity and Cascade 
tables at 415V 
Guide 

Selectivity Cascade 

Downstream 
MCB 

Din-T6'(32-63A) 

Upstream MCCB 
XS400SE 

XS125CJ XS125NJ XH125NJ XS25ONJ XH25ONJ XS400CJ XS400NJ 
kA (rms) 18 30 50 35 50 35 50 

16/18 
2,51,2 

'2:5/2'51 =-25i25' t26/25 10%25::-;: 

1871.8 

fr(1x9;4:4): 
;,1)1:1030102A)-: 

,0i-tib0Pc:144) 
Din-T15;(6-4A),' 

:010,;`ztfP00AY 
'Diri2111,(32A)--]. 

giolT1514010, 

-4-46L 
20/2 

35/35:p. 

-25/25 

1§4,510" 

25/251 25/25 

-25/25 

4-/18 :- %4/25 15/15 :.* 

235/35', 

Safe-t (1-663A), 

`Vi4o6;20:1' 

9,25'm 

'15451 
.ge"1:t44" ' 

18/1e 25136 30/59 35/5e 

3 

Note: ') Dependant on the number of poles. Refer to NHP. 

' '- - 
,, 

20/25=17,:','20/2` 025/25 

'3110 

_35/54 
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Motor circuit application table for DOL starting 
General applications 
High fault range 

Motor Approx. Din-T 
rating FLC C & D 

(kW) (amps) Curve Safe-T 

;0'55 521", 

4. 

XS400SE XH630SE 
XS125CJ XH400SE XS630SE XS800NJ 
XS125NJ XS25ONJ XS400CJ XS630CJ XH800SE XS1250SE/ 
XH125NJ XE225NC XH25ONJ XS400NJ XS63ONJ XS800SE 1000 

-20 

5"5 ;.1) 

8 63/ - 63 

125'A 

40 1001 100', 

S. 

- 80 

,125 

0, `-250-: 

;1 10.4° , !ROO' - 

h .3.2-:Mt.*2206P/ 

160' 

k£30 p320 

'220' 
; 361 -400 2) 

:256- 400 

6300 §06Z 
630 2) . 800 

bke 
450 000 

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 reduced voltage 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 TL100NJ XE225NC XH25ONJ XS400NJ XS63ONJ XS800SE 1000 

Motor Approx. Din-T 
rating FLC C & D 

(kW) (amps) Curve 

jOt 
[055` 

t. 
6' 

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. 
1) 80, 100 and 125 amp refers to Din-T1OH type. 
2) Type 'SE' TemBreak MCCB only. 

TUOONJ 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. 

SP308 Matfield Moggil SPS Westaways Farm Electrical Switchboard OM Manual

Q-Pulse Id TMS1003 Active 10/12/2014 Page 160 of 342



Motor circuit application table for DOL FIRE PUMP starting duty 
Breaker type and current rating (A) 

Motor 
rating 
(kW) 

Approx. 
FLC 
(amps) 

XS125CJ XS400SE XH630SE 
Din-T XS125NJ XH400SE XS630SE XS800NJ 
C & D XH125NJ TL100F XS25ONJ XS400CJ XS630CJ XH800SE XS1250SE 
Curve Safe-T XM3OPB TL100NJ *)TL100C 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% 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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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 Emotion AB 2000 
Emotion 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 Emotion 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 mm alarm 
Starts per hour limitation 

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

MSF soft starters are all enclosed IP 20, except 
MSF-1000 and MSF-1400 which are delivered as open 
chassi IP00. 

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. 
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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 

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 

FIX 

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 

PE 

11 12 13 PE 01 02 PE K122 3LN2 24 3334 

71 72 73 PE , 11 12 13 14 15 16 17 18 19 

of 
start /stop 

2 69 70 

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. 

A 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.') 
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 
Nominal motor voltage 

Default: 400 V 

Range: 200-700 V 

0 4 2 
0 
0 

4 
Nominal motor current 

Default: Nominal current soft starter 

Range: 25% 150% of Inft in Amp 

0 4 3 0 
0 

2 
Nominal motor power 

Default: Nominal power soft starter 

Range: 25% - 300% of Pnsoft in kW 

0 4 4 
0 
0 

1 4 5 
Nominal motor speed 

Default: Nominal speed soft starter 

Range: 500-3600 rpm 

0 4 5 
0 
0 

8 6 
Nominal motor cos phi 

Default: 0.86 

Range: 0.50-1.00 

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 .4-J " to confirm new value. 
Key "NEXT -* ", "PREV " to change menu. 

0 0 0 
0 

0 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 
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3.5 Setting the start command 3.7 Starting 
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 

2 
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 
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. 

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

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 

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 1(1 

(PCB terminal 21 and 22), and the motor then starts 
softly. 

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 

T 

(0}F0$) 

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 
Off 
Time 

- - - - 

TIME 

Duty Cycle = (Start Duration + Run Time) 

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

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 

(01F59I 

Off time (seconds 
between starts) 

Start time (seconds) 

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

Fig. 10 Rating example AC53b. 

I- 

Lt.1 

CC 

C.) 

Start 
Duration - - - - 

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. 

APPLICATIONS AND FUNCTIONS SELECTION 13 
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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 
(3.0-30:50-10) 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 1 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 x 300 22 22 

Submersible Pump 

Conveyor 

Compressor: Screw 

Compressor, Reciprocating 

Fan 

Mixer 

Agitator 

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 350 253=1 363=1 or 2 

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

x 400 253=1 36;=1 or 2 

APPLICATIONS AND FUNCTIONS SELECTION 15 
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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 
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- 
P 

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. 

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 

BANDSAW 
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. 

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. 25;=1 

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. 
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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 
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a) s 
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-0 
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v) 

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. tog 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 

A 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 

A 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 

MENU 

OW,041740 

o START /STOP 

B. 8. 8. a 
VALUE 
O voltage et start Is) 
02 Start rernp (we.) 
0 3 Step down voltage et stop (%) 
O :moo ram l(..) 
03 Currant reatlote 
06 Cadre' roule 
0 7 Latendod functions 

/START' 
STOP //// 

4- 
PREY NEXT 

F. 13 PPU unit. 

The programming and presentation unit (PPU) is a 
build-in operator panel with two light emitting diodes, 
three + four seven-segment LED-displays and a key- 
board. 
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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. 

Running-LED, 
flashing 
Start/stop- 
LED, on 

Running- 
LED, on 

Running-LED, 
flashing 
Start/stop- 
LED, off 

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. 

Key lock status 

RMS currents and voltages 
in each phase 

Viewed soft starter data 

Reset to factory settings 

Serial communication 

Automatic return menu 

"JOG" enable 

Run at F1 &F4 alarm 

1 

221 

211-216 

201-208 

105 

103-104 
1 

101-1021 

Machine protection 1 089.099 I 

081-0881 Main supply protection 

Motor protection 

901-915 

071-075 

Alarm List 

1 041 [Initial voltage 
2I Start ramp time 

003 Step down voltage at stop 

I 0041 Stop ramp time 

005 RMS current 

006 Control mode 

Menu expander 

008 Menu expander 
007 

011-014 Dual ramp start/stop 

Initial and end torque at start 

020-025 Main functions 

030-040 I Additional functions 

016-018 

041-046 

051-052 

054-056 

057-058 

061 

Nominal motor parameters 

Relay K1 &K2 functions 

Analogue output 

Digital input 

Parameter set 

01F30 

F. 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 -4. " and "PREV 4- "keys to move 
between menus. To scroll through menu numbers, 
press and hold either the "NEXT --I. " 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 i-J " 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 0 and ro 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. 

e^ >, 

4°, 
PREV 

%-......---0 

Display next menu. 

e "4 

.-10. 
NEXT 

Decrease value of setting. 

Increase value of setting. 

Confirm setting just made. 
Alarm reset. 

, 
ENTER 

41.11 
RESET 

a 

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. Lockkeyboard 
by pressing both keys "NEXT -o. " and "ENTER 

4-1 " for at least 2 sec. The message '- Loc' will display 
when locked. To unlock keyboard press the same 2 

keys "NEXT " 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. 

221 °o 

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. A 

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 
thristors (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 ULapproval use 75°C Copper wire only. 

MSF-017 to MSF-250 

Fig. 17 Hole pattern for MSF-017 to MSF-250 (backside view). 

Fig. 16 MSF-017 to MSF-250 dimensions. 
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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 Corn./ 

Fan 
Dimension 

HxWzD (mm) 
Hole dist. 
w1 (mm) 

Hole dist. 
h1(mm) 

Dim./ 
screw 

Weight 
(kg) 

-017, -030 
-045, -060, 
-075, -085 

-110, -145 

-170, -210, -250 

IP 20 

IP 20 

IP 20 

IP 20 

Busbars 

Busbars 

Busbars 

Busbars 

Convection 

Fan 

Fan 

Fan 

320x126x260 

320x126x260 

400x176x260 

500x260x260 

78.5 

78.5 

128.5 

208.5 

265 

265 

345 

445 

5.5/M5 

5.5/M5 

5.5/M5 
5.5/M5 

6.7 

6.9 

12.0 

20 

Table 8 MSF-017 to MSF-250 

MSF 
model 

Minimum 

above 1) 

free space 

below 

(mm): 

at side 

Dimension Connection 
busbars Cu 

lightening 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 
Com./ 

Fan 
Dimension 

HxWxD (mm) 
Hole dist. 
wl (mm) 

Hole dist. 
h1(mm) 

Dim./ 
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 

lightening 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). 

26 INSTALLATION AND CONNECTION 

MSF e f 

-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). 

z 

e 

O O 

3 

W3 W2 wI 

Fig. 21 Busbar distances MSF -310 to MSF -835. 

Table 11 Busbar distances 

MSF model 
Dist. hi. 
(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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0 

Fig. 22 MSF -1000 to -1400 

Fig. 23 Hole pattern busbar MSF -1000 to -1400. 
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6.2 Connections 

Fig. 24 Connection of MSF-017 to MSF -085. 

Connection of MSF-017 to MSF-085 

Device connections 
1. Protective earth, .. (PE), Mains supply, Motor 

(on the right and left inside of the cabinet) 
2. Protective earth, 4.-- (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, 1 (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 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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Fig. 26 Connection of MSF-170 to MSF-250 

Connection of MSF-170 to MSF-250 

Device connections 
1. Protective earth, 1 (PE), Mains supply, Motor 

(on the left inside of the cabinet) 
2. Protective earth J. (PE), Control voltage 
3. Control voltage connection 01, 02 
4. Mains supply L1, L2, L3 
5. Motor power supply T1, T2, T3 
6. Current transformers (possible to mount outside 

for bypass see C 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, IL (PE), Control voltage 
3. Control voltage connection 01, 02 

4. Mains supply Ll, 12, L3 

5. Motor power supply Tl, 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 _1 

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 Ica 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 k52, current signal: 100 a 

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 kfl 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 70051 
0-20mA and 4-20rnA;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 Id) Switch back level 2.2 kn. 

7172* 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 IA or T1 phase current transformer 

76 Current transformer input, cable S1 (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 

Li L2 L3 PE 

100-240 - ±10% 

PE 

Ll L2 L3 PE 01 02 PE 2 

T1 12 T3 PE 

V w PE 

K122 23LK2 24 3 311 32 

11 12 13 14 15 16 17 18 19 

start/stop 

69 70 

75 76 77 

03-F25 

Fig. 29 Wiring circuit, "Minimum wiring". 

The figure above shows the "minimum wiring". See 
5 6.1, page 24, for tightening torque for bolts etc. 
1. Connect Protective Earth (PE) to earth screw 

marked 4 (PE). 
2. Connect the soft starter between the 3-phase mains 

supply and the motor. On the soft starter the mains 
side is marked L1, L2 and L3 and the motor side 
with T1, 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 § J-5, page 
6. 

NOTE! If 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 gi, 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. 

L1 

L2 

L3 

PE 
Q1 

LS L2 L3 PE 01 02 PE 1 K122 

T1 T2 T3 PE 11 12 13 14 15 

PTC 
a 

T-Lri 

start /atop 

Analogue in 

234221 33k 

16 17 18 

PS2 

PSI 

19. 

2 69 70 

75 76 77 

* Analogue out 
O 10V 

2 10V 

O 20006 

4 20041 

Parameter fet PS1 PS2 

open open 

2 closed open 

3 open Cloned 

4 0109nd closed 

03-F18 

Fig. 30 Analogue input control, parameter set, analogue output 
and PTC input. 

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 Set-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: 

00 1°° 

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. 

002 (30 

10 
Setting of start ramp 1 

Default: 10 sec 

Range: 1-60 sec 

Set "Ramp up time" at start. 

0 0 3 Co) 

1 0 0 
Setting of step down voltage 
stop ramp 1 

Default: 100% 

Range: 100-40% of Un 

Step down vo tage at stop can be used to stop 
smoothly. 
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004 °o 

o F 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 
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. 

0 0 6 °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, 1.2, 13 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. 

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. 

007 ° o 

o 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 

0 0 8 ° 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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011 °0 

9 0 
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. 

0 1 2 

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 °0 

4 0 
Setting of step down voltage 
in stop ramp 2 

Default: 40% 

Range: 100-40% Un 

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°° 

o F F 

Setting of stop ramp time 2 

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 The Current Limit function is used to limit the current 
more information on the Torque control setting. drawn when starting (150 - 500% of In). This means 

that current limit is only achieved during set start-up 
time. 0160 

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. 

0170 

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. 

0 1 8 ° 0 

0 
End torque at stop 

Default: 0 

Range: 0 - 100% of Tn 

Insert end torque at stop in percent of the nominal 
motor torque. 

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. 

020°0 
Voltage ramp with current 

o F 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 

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. 

0210 

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-F110 

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 it's 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). 

0 2 2 °o 

o F 

Setting of pump control 

Default: oFF 

Range: oFF, on 

o FF 
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. 

A 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 (-). 

F. 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). 

CIOCCeinci ' 

Fig. 38 Setting voltage or currentfor 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 2-10y/ 
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.O.L. 
(Main Function) 

The motor can be accelerated as if it was connected 
direcdy 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. 

024°° 

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. 

0250 

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"). 

2.5 Tn 

2 T, 

1.5 T, 

T n 

0.5 Tn 

Torque 

1 Linear 

2 Square 
End torque 

Nominal Torque 

4°$11 Initial torque 

Start time Stop time 

End torque at stop 

Time 

03-F37 

F. 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. 

030 00 

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. 

0310 

3 0 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 ° o 

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. 

A 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 

L1 L2 L3 PE 01 02 PE 21 K1 22 23 K2 24 33 K3 31 32 69 70 

T1 T2 T3 PE 11 12 13 14 15 16 17 18 19 75 76 77 

start Is top 

T1 T2 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 

w PE 

03-F19 

Fig. 43 Bypass wiring example MSF 310-1400. 
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Ti 

Brown to 
terminal 77 

SOFTSTARTER 

Blue to 
terminal 75 

U 

T2 T3 

Brown to 
terminal 77 

Blue to 
terminal 76 

MOTOR 03-F56 

Fig. 44 Current transfonner position when Bypass MSF-017 to MSF-250. 

Ti 

Brown to 
terminal 77 

SOFTSTARTER 

Brown to 
terminal 77 

T2 

Blue to 
terminal 75 

U 

Blue to 
terminal 76 

MOTOR 

T3 

w 

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. 

033 g 

o F 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 riot 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, 5 

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 Ki should be used to connect a contactor for 
supply L1, L2, L3 to MSF or motor. 
Relay K2 is used to connect phase shifting contac- 
tor to change L1, L2 and L3 to MSF or motor. 
At start Ki is activated and connects L1, L2, L3 
then the motor starts. At stop K1 opens and discon- 
nects L1, 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. 

AWARNING! 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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[o 3 5 0 
0 

1 0 
Braking Strength 

Default: 100 

Range: 100 - 500% 

0360 

1 
Brake method 

Default: 1 

Range: 1, 2 

1 Dynamic vector brake, active 

2 Soft brake active 

Ll 
L2 

L3 

N 

PE 

a Q1(fwd) 

1i] 

Q2(rev) 

L1 L2 L3 PE 01 02 PE 2 24 K1 22 23 
......___, 

33 K3 32 69 70 

T1 T2 T3 PE 11 12 13 14 15 16 17 18 19 75 76 77 

v w 

0 
PE 

1 -_-_-_-.1.7.--- 

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 

flN 

0.14 
nN speed 

at start 

Start 
command 

External Open 

signal 

Closed 

Ramp time 'Full voltage 'Ramp time 
at stop 
including 
DC.brake 
time 

at start nowung 

Time when signal is ignored 

Slow 
speed 
at stop 

Time 

Stopped 

03F44 

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). 

0 3 7 °0 

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. 

0 3 8 °0 

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. 

039 )c c 

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. 

Speed 

N Nominal speed 

0.14 

"N 
Slow speed 

Slow speed Ramp time at *Full voltage Ramp time Slow speed 
start start running stop in. at stop 

luting DC- 
ake time 

Stop command 03-F41 Start command Stopped 

lime 

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 [CJ " and "JOG !RI" keys are used. 

040 °0 

o F 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 

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 

7. 
Nominal motor power 

Default: Nominal soft starter power 

Range: 25% - 300% of Pnsoft in kW 

0 4 4 
0 
0 

1 4 5 0 
Nominal motor speed 

Default: Nnsoft in rpm 

Range: 500-3600 rpm 
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0 4 5 
0 
0 

0. 8 6 
Nominal motor cos phi 

Default: 0.86 

Range: 0.50-1.00 

0 4 6 0 
0 

5 
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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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, K1 and K2 (closing contacts), are 
programmable. 

K1 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 

I. 4. 344 

t L 

Starting Full 
time voltage 

Start 
delay 
0,1 sec. 

t 
Stopping 
time 

Fig. 50 Start/stop sequence and relay function "Operation" and 
"Full voltage". 

051 ( )0 

Indication 

1 
Setting of K1 

Default: 1 

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" 

052 °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" 

A 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. 
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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, 
2-10V, 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 P03 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. 

F. 52 Setting of current or voltage output. 

3. Set the parameter in menu 054. 

054 oo 

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 
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4. Choose a read-out value in menu 055 

5 5 o 
o 

1 
Analogue output value 

Default: 1 

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 

1 0 0 
Analogue output gain 

Default: 100% 

Range: 5-150% 

Example on settings: 

Set value !scale Uscaie Pscale 

100% 0-5x1r, 0-720V 0-2x Pr, 

50% 0-2.5x In 0-360V 0-P, 
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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. 

Fig. 53 Setting ()ill for current or voltage control. 

Fig. 54 shows a wiring example for the analogue input 
as it is used for digital input. 

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 ° o 

o F F 

Digital Input selection 

Default: oFF 

Range: oFF, 14 

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.). 

058 o 
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. 
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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. 
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0610 

1 
Parameter set 

Default: 1 

Range: 0, 1, 2, 3, 4 

o 
Parameter set are selected by the 
external input 16 and 17 (see 
below). 

1, 2, 3, 4 Selection of parameter set 1-4. 

16 17 18 

PS1 

PS2 

03*49 

Fig. 56 Connection of external control inputs. 

Parameter Set PSI (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 71 °° 

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. 

0720 

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. 

Overload time sec 
100000 

10000 

1000 

100 

10 

1 

imi UMMI1-111 
NI\MMELMM "== '= U1...'"iir. 11111111011 

-.41111iNIWIMIIINOM1111 "aIMI.111016.111111 

40s 
30s 

20s 

- 10s 

5s 

2s 

Current (x Inom) 

10 03-F50 

F. 57 The thermal curve 
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0730 

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. 

0 7 5 ° o 

o F 

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 

0 8 1 ° o 

1 0 
Voltage unbalance alarm 

Default: 10 

Range: 2 -25% U n 

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. 

0820 

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. 

0 8 4 ° 0 

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. 

SP308 Matfield Moggil SPS Westaways Farm Electrical Switchboard OM Manual

Q-Pulse Id TMS1003 Active 10/12/2014 Page 218 of 342



0 8 ° 
0 

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 °° 

Phase sequence 

Default: - 

Range: L123, L321 

L123 is the direct phase sequence. 
L321 is the reverse phase sequence. 

0 8 8 ° o 

o F 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 
5 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 °o 

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 nun 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. 
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0 9 °° 

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. 

0920 

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 

oFF 
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 Min 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 ° o 

1 1 
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 °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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0960 

9 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 0 
0 

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. 

098 ° o 

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. 

099 0° 
- 

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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a) "Ti 
0 03' 

92 Max Alarm (115%) 

Start ramp 

94 Max Pre-alarm (110%) 

100% 
Default:PNOM or 

Autoset:P MOMENTARY 

96 Min Pre-alarm (90%) 

98 Min Alarm (85%) 

Max Alarm 

Max Pre-alarm 

Min Pre-alarm 

Min Alarm 

Underioad situation Overload situation 

93 Response Delay (18) 

95 Response Delay (1s) 

-41.1111111111111111111 
97 Response Delay (1s) 

91 Start Delay(10s) 

Ito 

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. 

1 0 1 ° 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 °° 

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. 

1 0 3 °0 

o F F 

JOG forward enable 

Default: oFF 

Range: oFF, on 

oFF JOG forward disabled 

on JOG forward enabled 

1 0 4 ° o 

oFF 
JOG reverse enable 

Default: oFF 

Range: oFF, on 

oFF JOG reverse disabled 

on JOG reverse enabled 

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 

r oFF 
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. 

11111_ °° 

1 
Serial comm unit address 

Default: 1 

Range: 1-247 

This parameter will select the unit address. 

1 112 00 

- 
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. 
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113 g 

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. 

1140 

1 
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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7.28 Reset to factory setting [199] 
When selecting reset to factory settings: 

All parameters in all parameter sets will have default 
factory settings. 
Menu 001 will appear on the display. 
Note that the alarm list, the power consumption 
and the operation time will not have default set- 
tings. 

199 ° o 

n o 
Reset to factory settings 

Default: no 

Range: no, YES 

no No reset 

YES 
Reset all functions to the factory 
defaults incl. all 4 Parameter Sets. 

NOTE! Reset to factory settings is not allowed at run. 

7.29 View operation 

General 
The soft start includes as standard a numerous metering 
functions which eliminates the need of additional 
transducers and meters. 

Measured values 
- Current RMS 3-phase current and per phase 
- Voltage RMS 3-phase voltage and per phase 
- Output shaft power /torque kW/Nm 
- Power factor 
- Power consumption in kWh 
- Operation time in hours 

Viewing of the measured values 
After setting motor data and extended functions one 
can set menu 008 in oFF and will then automatically 
move to menu 201, the first menu viewing the meas- 
ured values and thus eliminate to scroll through menu 
011 to menu 199. 

2010 

0. 0 
RMS current 

Default: - 

Range: 0.0 - 9999Amp 

Read-out of the RMS motor current. 

NOTE! This is the same read-out as menu 005 see g 7.1.1, 
page 36. 

202 °o 

0. 0 
RMS main voltage 

Default: - 

Range: 0-720V 

The RMS input main voltage. 

2030 

0. 0 
Output motor shaftpower 

Default: - 

Range: -9999 -+9999kW 

Viewing will show negative value if generator mode. 

204 ° o 

0. 0 
Power factor 

Default: - 

Range: 0.00-1 

View the actual power factor. 

NOTE! The power factor viewing will not work at bypass 
even if the current transformers are mounted outside the 
soft start. 

2050 

0.0 0 0 
Total power consumption 

Default: - 

Range: 0.000 -2000MWh 

View the total power consumption. 
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2060 

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°° o 

0. 0 
Motor shaft torque 

Default: - 

Range: -9999 - + 9999Nm 

Viewing will show negative value if generator mode. 

208 ° 0 

time 

0. 0 
Operation 

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. 
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212 °0 

L2 

0.0 
RMS current in phase 

Default: - 

Range: 0.0 - 9999Amp 

View the current in phase L2. 

21113 Cc)), 

0. 0 
RMS current In phase L3 

Default: - 

Range: 0.0 - 9999Amp 

View the current in phase L3. 

2140 

0 
Main voltage L1-L2 

Default: - 

Range: 0-720V 

View main voltage L1-L2. 

215 °0 

0 
Main voltage L1-L3 

Default: - 

Range: 0 - 720V 

View main voltage L1-L3. 

216 °0 

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 " and "ENTER 4-I " 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. 

2210 

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 -4. " or "PREV 4- " to 
reach the alarm list in menus 901-915 (menu 007 has 
to be ON). 

9 01 °0 

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. 
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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 com- 
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. 

PROTECTION AND ALARM 67 

SP308 Matfield Moggil SPS Westaways Farm Electrical Switchboard OM Manual

Q-Pulse Id TMS1003 Active 10/12/2014 Page 230 of 342



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- 
tion 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 

Increase the starting time and/or 
the current limit level. 

F5 
(Locked rotor) 

Something stuck in the machine 
or perhaps motor bearing fail- 
ure. 

Check the machine and motor 
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. 

F11 
(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. 
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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 
alarm. 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. 

70 TROUBLE SHOOTING 

SP308 Matfield Moggil SPS Westaways Farm Electrical Switchboard OM Manual

Q-Pulse Id TMS1003 Active 10/12/2014 Page 233 of 342



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. 

OPTIONS 73 

SP308 Matfield Moggil SPS Westaways Farm Electrical Switchboard OM Manual

Q-Pulse Id TMS1003 Active 10/12/2014 Page 236 of 342



12. TECHNICAL DATA 

3x200-525 V 50/60 Hz Model MSF-017 MSF-030 MSF-045 MSF-060 

Soft starter rating according to AC35a, see 
chapter 4. page 13 

5.030:50-10 
heavy 

3.0-30:5010 
normal /light 

5.0-30:50-10 
heavy 

3.0-30:50-10 
normal /light 

5.030:50-10 
heavy 

1 

3.0-30:50-10 
normal/light 

5.0-30:5010 
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 u 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 
I 

180 180 I 215 

Power consumption control card 20 VA 20 VA 25 VA 25 VA 

Mechanical Data 

Dimensions in mm HxWxD 320x126x260 320x126x260 320x126x260 320x 126 x 260 

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 +/- 10%/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 250VAC 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: I EC 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 MSF017-060 5000 rms A when used with K5 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 

5.030:50-10 
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 MSF-075 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 I 100 100/250 I 125 125/315 I 180 160/400 I 200 

Semi-conductor fuses, if required 250 A 315 A 350 A 450 A 

Power loss at rated motor load (W) 230 I 260 260 I 290 330 1 400 440 I 470 

Power consumption control card 25 VA 25 VA 25 VA 25 VA 

Mechanical Data 

Dimensions in mm HxWx D 320x126x260 320x126x260 400x 176x 260 400x176x260 

Mounting position (Vertical /Horizontal) Vert. or Horiz. Vert. or Horiz. Vert. or Horiz. Vert. or Horiz. 

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 +/- 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 

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 MSF075-145 10000 rms A when used with KS or RK5 fuses. 

* 2-pole motor 
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3x200-525 V 50/60 Hz Model MSF-170 MSF-210 MSF-250 MSF310 MSF-370 

Soft starter rating according to AC35a, 
see chapter 4. page 13 

6.0-30: 
50-10 
heavy 

3.0-30: 
50-10 

normal/light 

6.0-30: 
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 2C0 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 MSF-210 MSF-250 MSF-310 MSF370 

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 

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 200 250/4001 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 I 630 630 I 750 750 W 930 I 1100 1100 1 1535 

Power consumption control card 35 VA 35 VA 35 VA 35 VA 35 VA 

Mechanical Data 

Dimensions mm HxWx0 incl. brackets 500x260x260 500x260x260 500x 260x 260 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).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: I EC 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 
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3x200-525V 50/60Hz Model MSF-450 - MSF-570 MSF-710 MSF-835 MSF 1000 MSF-1400 

Soft starter rating according to AC35a, 
see chapter 4. page 13 

5.0-30: 

heavy 

3.0-30: 
50-10 

normal/ 
light 

5.0-30: 

heavy 

3.0-30: 
50-10 

normal/ 
5.030: 

heavy 

3.0-30: 
50-10 

normal/ 
5.0-30: 
,.,....,,,, 
"'''''''" 
heavy 

3.0-30: 
50-10 

normal/ 
light 

5.0-30: 
50.10 helm 

3.0-30: 
50-10 

normal/ 
fight 

5.0-30: 
50-10 

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 250 315 315 400 400 450 450 560 560 630 803 930 

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 01-131801 01-1319-01 

Order no. for supply voltage (380-550V) 01-1314-02 01-1315-02 01-1316-02 01-1317-02 01-131802 01-1319-02 

3x200-690V 50/60Hz Model MSF-450 MSF-570 MSF-710 MSF-835 MSF 1000 MSF-1000 

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 01-133801 01-1339-01 

Order no. for supply voltage (3813550V) 01-1334-02 01-1335-02 01-1336-02 01-1337-02 01-133802 01-1339-02 

Electrical Data 

Recommended wiring fuse (A 1) 500 /1 kl 630 630/1 ki 800 800/1 k 1 1 k 1. k/1.2 Ill 1 k lk/1.4 II 1.2 k 1.4 k/1.8 kl 1.8 k 

Semi-conductor fuses, if required 1250 A 1250 A 1800 A 2500 A 3200 A 4000 A 

Paver loss at rated motor load (W) 1400 I 1730 1700 i 2100 2100 I 2500 2500 i 2875 3000 I 3375 4200 1 4950 

Pow er consumption control card 35 VA 35 VA 35 VA 35 VA 35 VA 35 VA 

Mechanical Data 

Dimensions mm Hx Wx D incl. brackets 532x 547x 278 687x 640x 302 687x 640x 302 687x 640x 302 900x 875x 336 900x 875x 336 

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 A I (bolt) 40x 8 (M12) 40x 10 (M12) 40x10(M12) 40x10(M12) 75x 10 (M12) 75x 10 (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%/200690 + 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 

IPOO 
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 

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 

M SF-017 80 2.4 

M SF-030 125 7.3 

M SF-045 150 11.7 

M SF-060 200 22 

M SF-075 250 42.5 

M SF-085 300 71.2 

M SF-110 350 95.6 

M SF-145 450 137 

M SF-170B 700 300 

M SF-210B 700 300 

M SF-250B 800 450 
M SF-310 800 450 
M SF-370 1000 600 

M SF-450 1200 2100 
M SF-570 1400 2700 

M SF-710 1800 5300 
M SF-835 2000 

M SF-1000 2500 

M SF-1400 3500 
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13. SET-UP MENU LIST 

Menu 
number 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 2515Amlp nsoft in 0% 
1 - 4 lnsoft in Amp page 50 

043 Nominal motor power 25 - 300% of Pnsoft in 
k W 1 - 4 Pnsnft 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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Menu 
number 

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 

80 SET-UP MENU LIST 
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Menu 
number 

Function/Parameter Range Par.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 

T - Pn 

60 

NOTE! The six main functions for motor control, menus 

020-025, can only be selected one at a time. 
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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, 20, 
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 
B usbars 

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 

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, 65 
23 

22 
24 
57 
67 
20 

81 

10 

28, 31 

10 

71 

19 

58 
58 
58 

76, 77 

36 
11, 36 

36 
11, 36 
12, 36 
12, 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 

11,50 
50 

11,50 
11,50 
11,50 
11,50 
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051 
052 
054 
055 
056 
057 
058 
061 
071 
072 
073 
074 
075 
081 
082 
083 
084 
085 
086 
087 
088 
089 
090 
091 
092 
093 
094 
095 
096 
097 
098 
099 
101 

102 
103 
104 
105 
199 
201 
202 
203 
204 
205 
206 
207 
208 
211 
212 
213 
214 
215 
216 
221 
901 
RMS current read-out 

Menu expansion 
Menu Structure 
Min alarm response delay 

Min power alarm limit 
Min power pre-alarm limit 
Min pre-alarm response delay 
Minimum free space 
Motor 

51 

51 

52 
52 
52 
53 
53 

54 
55 
55 
56 
56 
56 
56 
56 
56 
56 
57 
57 
57 

57 
57 
57 

58 
58 

58 
58 

58 
59 
59 

59 
59 

61 

61 

61 

61 

62 
63 
63 
63 

63 

63 

63 

64 
64 
64 
64 
64 
64 
64 

64 
64 

23, 65 

65 

12 

38 
22 
59 
59 
59 
59 

24, 25 
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 

Q 

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 

$ 
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 

INDEX 83 
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Stop ramp time 2 38 
Stop time ramp 1 11 

storage 7 

Supply voltage 
switch 

32, 74 
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 

W 

Weight 74 
Wiring circuit 33 
Wiring example 34 

84 INDEX 
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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.ahasu 

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 TRI NEC 
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 WERNIG ERODE 
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 
infogemotron.n1 

Emotron Drives (UK) Ltd 
Spaces Business Centre 
Radway Green Park 
Alsager 
Cheshire 
CW2 5PR 
Great Britain 
Tel. 0044- 1270 879440 
Fax 0044- 1270 886119 
trey o re e mot ron freese rve c o. u k 

Emotron El-Fi 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 
paulhackett@usa-emotron.com 

Emsby 
27 R odw ell 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 U1 
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 

Ingenior Ivar Pettersen ASPostboks 
166 
N-3001 DRAMMEN 
Norway 
Tel. 0047- 32 21 21 21 
Fax 0047- 32 21 21 99 
lars.hennum@pettersen.no 

K.K. EI-Fi 

2-18-4 Hagoromocho 
1900021 Tac ha kawa 
1- TOKYO 
Japan 
Tel. 0081- 42 528 8820 
Fax 0081- 42 528 8821 
sato.hiroyuki@el-fi.co.jp 

MAS for Eng. & Trad 
From Tahreer St 
12, a-Abee Ema'ma St. 
DOKKI GIZA 
Egypt 
Tel. 0020- 2 3357947 
Fax 0020- 2 3357948 

Mohamad Eid Kari 
Marjeh -square, 
Euphorat st. Dagestani 
Bid. 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 SA. 
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 
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Din-T10 series 10kA MCB 
3 pole 3 modules 

1 

2 

4 

6 

10 

16 

20 

25 

32 

40 

50 

63 

a 
a 

C - Curve 
5-10In 

DIN T,10305CI 

DINJ,103b1p1 

a 
a 

DIN -1 103200 

'DJN-J-10325Ci 

:DIN-410340C) 

tiN.-60350ci 
IN-Tfo*pi 

a 
a 
a 

D - Curve 
10-201n 

DIN T103051/! 

DIN,-0000 
P!Nql0*401 
DIN,'7#001401 

DIWT10061:11 

PIN4103101:11;,1 

0316D 

byqio3oD.1 
biaT10325D" 

s..O:11,17,TI033- 

-,D,IN410406C,; 

10 -Dlisf-T1041be 

16 DI1414116C1 

20 ',RIN:t10420C4 

25 DIN-T0425CI 

32 ?` DIN- T10432C 

40 DIN- 70 0440C 

50 10040cl 
63 DIN-T10463C1 

DIN 

Dilf1104101): 

a D11010416pl 

a 
a DIN-1)042501 

Nji at: 

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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Din-T10 series 10kA MCB (cont.) 

2 

36 

Technical data 
Number of protected poles 1 

Width: 0.5 to 63A (mm) 18 

Depth (mm) 68 

Rated voltage (VAC) 240/415 

Highest rated current (A) 63 

Number of switching operations: 

DC @ In 

at 220V, cos 9 = 0.9 

at 415V, cos 9 0.9 

4000 

10000 

10000 

Insulation resistance (MO) >106 

Dielectric rigidity (kV) 4 

3 4 

54 72 

68 68 68 

240/415 415 415 

63 63 63 

4000 4000 4000 

10000 10000 10000 

10000 10000 10000 

Terminal capacity Line (OFF side) (mm2) 35 

Load (ON side) (mm2) 25 

>106 >106 >106 

4 4 4 

35 35 35 

25 25 25 

Voltage drop and energy loss 

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 

60 

IEC 898 (30°C) 

0.5 - 6A 

Internal 
Voltage Energy resistance 

In (A) drop (V) loss (W) (me) 
% In 

0 10 20 30 40 50 60 

10A 

°C 

0.5 3.100 1.55 6200 140 

1 1.700 1.7 1700 
120 

2 0.900 1.8 450 

4 0.500 2 125 100 

6 0.318 1.91 53 
80 

10 0.140 1.4 14 
60 

16 0.128 2.05 8 0 10 20 30 40 50 60 

16- 40A 

°C 

20 0.110 2.2 5.5 

25 0.092 2.31 3.7 % In 

140 
32 0.103 3.28 3.2 

40 0.088 3.5 2.2 120 

50 0.090 4.5 1.8 
100 

63 0.088 5.56 1.4 

80 

Use at DC 
60 

At DC the magnetic tripping current is approximately 40% higher than 
at AC, 50/60Hz. 

Shock resistance % In 

(In X, Y, Z directions). 20g with shock duration 10ms (minimum 18 140 

shocks). 

Vibration resistance 120 

(In X, Y, Z directions). 
100 

3g in frequency range 10 to 55Hz (operating time at least 30 min), 
according to IEC 689-2 6/90. 

ea 

Storage temperature 
From -55°C to +55°C. According to VDE 0664 part 1 & 2. 60 

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. 

0 10 20 30 40 50 60 

50,63A 

°C 

0 10 20 30 40 50 60 °C 

1P 
nP 
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Din -T6 and Din-T10 series MCB's 
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 5 In t20 1s 

10In t<0 1s 

Applications 
Usual loads such as: 

- lighting 

- socket outlets 
- small motors') 

D 10 In ti:) 1s 

201n 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 Tripping time 

1.13 In 

1.45 In 

121h (In 5 63A) 

12h (In > 63A) 

t<1h (In 5 63A) 

t<2h (In > 63A) 

2.55 In 1s < t < 60s 
(In 5 32A) 

1s<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 

t(s) 

1.5 io so 

In 

4 

Din-T6: from 2 to 6A 
Din-T10: from 0.5 to 6A 

1 1 I 
i II I 

MIN 
IONE 
1 ill 

mid 1 

0 0 

In 
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imensions Safe-T with shunt trip Din-T6, 10, 10H and 15 series 
Safe-T shunt (6-63A) Safe-T shunt (80-100A) 

Din-T6 (2-404) 

Din-T6 (50-63A) 
Din-T10 and Din-T15 (0.5-63A) 

-.I-- 72 

0 

0 0 0 0, 

Din-T1OH (80-125A) 
108 

0 0 .0 

0 
81 

6111 mr=im 141-1:21)1 

All dimensions in mm 

0 

18r 

Sate-T with shunt 
Din-T6 MCB 
Din-T10 MCB 
Din-T1OH MCB 
Din-T15 MCB 
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-04 - 4,2 - 

f114416: "4'e* 4*. 
'4" .4e**.' 

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 

.......- 
0-- r 1 

c''99 rq' '2-'"1',.-k-,,P-:-6- 3-,,,Y'`,- '" ' o ...,2) 2-..0,.0 
"...;1,i,, 

°- 

.-,:i-,:,k,:,,.!"=,,:g2'.*,.'''-,r4-,'",-4';';',..'t ,.' /7:;.:86,, .....--',.- .,,: ,.. '. E ;0'. nn ̀21v40-t-:',1:-T"....."-'70,2v 2.,-nit,:;-A,4.. .:4-',74-0. 
42,2.2. -. ---22-!:4-. 0°,44.,.4"-/-,,--,ai!....; ti ',..`-,;'"4.4v74 - 

--z,",2C.,:l.-`...4: =,,: a ,,,,,,,, , ,.:- - - ' '' ::, r, 100 -:...,,,, J,,. - 

'?",:., 

.,`Z-<:: 
' `',,.. 

-4 

:',-.21-,,,1, t,,-2,-P' 

', 

4 y 

' 
..,')' 

-,.-.-,, 

i ,-,,-:-,., - .. 
- 

, -.,-.- ( 

-,,,, 

- 
- 
- 

-- - - _ ,, 

- 

- 

,- 

r 

,, - _, 

= - 

-".:,, . 

, 

- 

, 

f- 

_ 
t 

, 

. 
- 
' 

,,,,s,4,'., 

,-- 

-f,:.- 

.- ,-= 4, 

- 
. 

. 
, 
f 

;..::. 

' 
.1 ." 

-4 

' 
.'.'°-.' , 

. - 

= 

'-'"':,- _,1 ' 
66.-"V 

- 
7t 

- 

4 '-,'r,'' 

. 

i 

' 2 -, 

.),1;- -,,. 
'.- ' 4., 

- ,: ,- , 
- 

z, 

- 

. 

- 

4 
,.3.t,;.,- 

,c0, , 

1 ̀  

, , 

:, 

.; - 63-100 
, z1- 66 

4 .209 Vc r 20 ' 

- s 

, 
'i-:p " 

' 

' SRCB 10 Aso 160 

--- 

, - ,_:- -, ',:', ',. - b:- -- ; `1_6-20' "''''."' : : : :t. .--',,,,:,': 63 ' L - ,-, '''-,-.. - -:,... 200 , ''', ,.;',,<-- 7,.-?op ',:-..,)1"-=',. 

?;.?,- . ,,,,:=: ,,., ,is:2o-'... ' +,,,,;:,. 
,, -,,. 

-,-ii:06::.:-,fiii--J=A--7;-::,s::,,;,:iii:6:§2n 

.:.-lA'g.'§-,6 ,316RS, iz,, 
1J-iiiT1t) "8,7 :-':".,t'i',` -,,6.;, 5 

-..4k.4,i.4 , '2.,1.0 - 
;, , ,4..,1.-:'. ,-='0,--2- 

. ,---2 
. i ,`rf, '- 2 30 

. .: ' . 
- -4- 4; ..,,- 

-, ?pp 

jlin:T1 16-:- '.. '''':-"-'''-'' --k-?-" 25 . : `" - -!.. -1 -:: , l';',"' ' '206';.,:t"--' -,..- ,-'4.- .06 
---le . ,-, -:-- ,-:, 35 ;0 -; .-', -" - 200 -' ''' ' .:, -21:10---,' - --;,-. 

,,,- ' '-'''' --' -- -, '', ' - - '&,':, s- 2032 ; : 2"- - ''' -''''-,-,./'''''-'' '63" ' - ' '' gob s ''' - - ; ''' 200."-t,;',-; , , 

' -: 40-63 ' 100 g 200 . ' ' 
-11 :4^, _ , , 

. 2.,F, 
29 . 

63 \ 2b 

- $- 
; - t, , -7 .;,-° , :""` f*" - 

4 1.t.: ,:`4 "C' /1^ 4 S PP 

?OP; " 200 - , , 200 _ 

, 250. :k ". 

Tem brea k MCCB's 
x-s1 N- 

i".!?"ii"; " - 

/f 
4 

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 82 3 

Tables based on the following maximum pre-arching 121 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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Tem Break MCCB's and Safe-T/Din-T MCB's - Selectivity and Cascade 
tables at 415V 
Guide 

Selectivity Cascade 

Downstream 
MCB 

0,616111.65,-kt:431 ' 
1),irI,T10$2,763A)"'>`,I 

Upstream MCCB 
XS400SE 

XS125CJ XS125NJ XH125NJ XS25ONJ XH25ONJ XS400CJ XS400NJ 
kA (rms) 18 30 50 35 50 35 50 

= 20/2.5 

20/25', 420/2514,- 25/25 45/25; 25/5- :45/25", ,1 

'DAR*i.100(54i;. 
+.1 

35/50,'4; 

Din "T10ti (80 -125A) 

e ginxT15(8716A): 

n=1-45420A)' 

18/25 

16-20- -' 164:18;T d - 26/30: 

25/25 , 

2 5 /3 ' 45/35- 35/50.. 

,;,25/25 ; 

Din="1",f5 (32A), 

iliAt:1144;97.03%: :4-kkk 

(16 -63A) 

Note ') Dependant on the number of poles Refer to N-IP 

10='12` 
ti 5') '.1#/;21P,.!1,1 

- 

2.,914;4404: 
3/10- 3/16 

:35/35' >65/50, 
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Motor 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 XS25ONJ XS400CJ XS630CJ XH800SE XS1250SE/ 
XH125NJ XE225NC X11250NJ XS400NJ XS63ONJ XS800SE 1000 

0 
, 

_ 
. 

. , 

,2 

2r. 

-'-' le .; .; 

3 0- . 
,- 

I's_ , 
r .: 

tt --. , 
-., ,.. 

, - , 

t4 ° 0 

,s--,, ' -1- ,,-32 .,, 32, , .. , .., 

171'5:: , 
4 , 

',. :: 

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. 
') 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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':-4).;314 , JAM", 1, 4, 
. . 

Motor circuit application table for reduced voltage 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 TL100NJ XE225NC XH25ONJ XS400NJ XS63ONJ XS800SE 1000 

Motor Approx. Din-T 
rating FLC C & D 

(kW) (amps) Curve 
I . '1;1 

1-3055 1 5 ,. 6- - 20 

26 

2 2 48 10 10.. 

-20- 

[1.',?4 
_ 

1." 
' 25 ' 

. 

..?G'4 0,341g 04"'1.44;,trf,r,"-Z ^ 4 1 0 

10 19 49 49 32 , . 

, 
-450 -"/A-k-lt 40 - ;P "?'" 3;3.17;.- " s, 

15 28 50 ,;'- 50 ' 

40'; 63' 
3 "- - 

4' '44 
4",°, 

30 55 s,125-)) :,100 =, 160 't^-4 

gre' ,* 
.,,,...,:p,-;;;;,;!-7:-f4 3-30 

80. -'- ;-` ° 125 I 125 -160 -250 

-, 3 

z - 

= 

i..69,71---°-72- -iiii".. .":5';:.;:-:"-1,:::'''-'.: 10-1';?,....:.:';."4:-...21.-2...,0,4,..'''''`..f.i',;, 

75 ,:''.. 130 "2... ,`'-'"- ". - 2" .:.`-'2-' ..-, '".. :7:,`.."`.,1,75.:',!ti"...r*501,1:-.' .::::".-250,,-",. 

10-,011W.,..=,:t.,-.Y.;.,f-,1,:.".',.;°; ,,-,.'e.',--:', -/1-."-..!-:z ',.t,... -'`....).,.,!V,',,.:-"-;'?-2'5*:::".-1,AK:c',::. .,,7e2759:,...,';',.:1':Nte,,q: 

'-11.9.,7 ',.: 200 . ,-;, .-., ..! '' ;. ,, , .., = .1. , :-.. ,:/:..: :..-,,,-,,?,, , _-,:,25,0 ?,,. 1- ,;259-, : k 400 ..- - -- !.. ' - ,... 

'-::." ie;',-*'-'J::/9.',i..';';'. , ::',,14-:`-i':'-."; 4:13.'-':::::",:':4,;::-i'it 

1160 ` --"r270 ,:- '1;2, r ' C,2."-J".... - :=s4C"'; 7-:-',./ .--`. -- '',,,,, ..,.77..-, ..':. 496'? _ -'" ';:490` ' '' `; ' -<;-:%..!': 1.1 :.'''. -:`,..`"'''-/;;-'...z. .. .,...,.. 

rk, ilkW;V-46-27i7;"k",`,r7,',Iergif..?.,1`W;t;Z:Si"ri.`;,';':".. :' ';'''''?';:''''''''''''r',-11';`3 5 -'-' '' ''''''''-i:- :ir..I.,49: ii ;`'"°:;;L: 4 '6k§11, ti?i. 7 'c";;2' ' 

200;- ' ' 361 l;'' _.,',',1-,:`!...;.:--'--,--.-si.",.i','"". ' ,-400.-.f)':i'':" 'i6...16 S-:,- (''':' 800 2) 
. . 

.., n , ,-.,,, ,, ,,,,,,,r, 
'-"3-9i17'1?.."'" ..5.:'::::-' .:1 %.,-;e:'"`,-;;':;-.', d',..f.;,',.-,-.':'c'.'- i- f'..;t.,;,i:E;'-i':T%,1:5''T''ti'A:_;:;4if:..::-,!,,..4.'e.,.*):.::''':-IYf:''11" , ii.:.1-,..-4.: -,6z- 

..25 i;,7 39" "- - " e - Us C. gbb' >, 

*,4,a,31,44.s <=< 

_ ta4 tra :f11114,,F .1'.1:^ s.1. ? 

6.06 516 
-44 s 

L-" 375 ... 
'="=7 000 7->sk7.''t;4`-"!,IV , 

j'S 

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. 
1 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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Motor 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 XS25ONJ XS400CJ XS630CJ XH800SE XS1250SE 
(kW) (amps) Curve Safe-T XM30PB TL100NJ 1) TL100C XE225NC XH250NJ XS400NJ XS63ONJ XS800SE 1000 

'20 E 

n 300 - 510 

1375* 

450,- 

800'; 1_40 

.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. 

TL100NJ up to 100A only. 
Din-T MCB's are calibrated to !EC 898 Curve 'C' & 'D'. Selected sizes of 'D' Curve are available from stock refer NHP. 
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Refer catalogue CA 6, 2212, SACS 

Ratings to IEC 947 and AS 3497 415V 
O For CA 7 contactors with coil terminals on line side, add 

...V AC to Catalogue No. Eg - CA 7-9-10-240V AC') 
O For CA 7 contactors with coil terminals on load side, add 

...V AC-U to Catalogue No. Eg - CA 7-9-10-240V 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 

AC 3 
kW ') 

AC 11) AC 1 6) Auxiliary contacts 
AC 3 Amps Amps standard 
Amps ') 40'C 60'C N/O N/C Max. Cat. No.') 

4 9 32 32 1 

0 

0 

1 

9 

9 

CA77940:::), A, 
,. 

'PARIP79MY 
5.5 12 32 32 1 

0 

0 

1 

9 

9 

;:C:,.-Afrili=1,d.%;:y-W 

l' 'CAW,431,:0,1 .;.:-Vf. 

7.5 16 32 32 1 

0 

0 

1 

9 

9 

1,41:100:n0: 
',.:' , . - 

;'..c ,V;iic)-!:9:1:/.X-., 

11 23 32 32 1 

0 

0 

1 

9 

9 

7::k7,1,2346,;1. V* 
.CA ,i20vy 

15 30 50 45 0 0 8 ..,eA:77:31;1,00:.. 

18.5 37 50 45 0 0 8 07:41.17.0.1'" 
',,,t 

22 43 85 63 0 0 8 tici!,(7:;:'43:40:::00ii.! 

30 60 100 100 0 0 8 F'477-0:0:1`.:i4/*C:: ' 
37 72 100 100 0 0 8 rc:ki:::f2;9-ci::.11i;Ap 

45 85 100 100 0 0 8 [04:08 5-90;::: VIA 

55 (45) 95 (33) 160 135 1 1 8 FGA 41, 7,A A 

75 (55) 130 (40) 160 135 1 1 8 [4--,6.105 r11:'':V,!'d 

90 (75) 155 (55) 250 210 1 1 8 1;t:'A,6L140-194 V ACe' 
75 (55) 130 (40) 160 135 1 1 8 :CA1,47:10A011: 1 
90 (75) 155 (55) 250 210 1 1 8 re*64140;t1:41::y:4') 
100 (90) 170 (65) 250 210 1 1 8 rp-At6-170-Ei.;',1)::-N;A:C74,) 

132 (111) 225 (80) 350 300 1 1 8 46-:1210;0:71i,?::4AC4) 

150 (133) 258 (95) 350 300 1 1 8 [!...4:01'20,,,g1:11:1'4V,f40) 

185 (163) 320 (115) 450 380 1 1 8 [,063i01::.;"(1:1;39,(CJi 

250 (225) 425 (160) 500 425 1 1 8 1,4*0:440414:::::,VAC') 

220 (220) 370 (155) 500 420 2 2 8 R'Alg=1 fir.tirkeN A 

265 (280) 450 (200) 600 510 2 2 8 10.4153450 4*1)1i,-., 
325 (355) 550 (250) 780 645 2 2 8 r0,10750..'iliifi',67.V.T, 

430 (500) 700 (340) 1000 850 2 2 8 dAirt0:0;:4.V7:',*1.-. 

520 (550) 860 (380) 1100 930 2 2 8 1:Cz.0467(ii: il'A-:65)% 

600 1000 1200 1020 1 1 8 t;p:A:54600:-. :Yi-*,,Gi), - 

700 1150 1350 1150 1 1 8 trA',.01200 iN.:,-A,o'l,,,,,, I 
Notes: 1) 1000 volt ratings ( ). 

Add control voltage to Cat No. when ordering: 24, 32, 110, 240, 415, 440V 50Hz, 
Standard voltages for CA 6-105-El...250-El are 24, 48, 110, 240 and 415V AC. 
Standard voltages for CA 6-300-El...420-El 48, 110, 240 and 415V AC. 
Standard voltages for CA 5-370...1200, 110, 240 and 415V 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. 
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z. 

Refgr c.-.4thiGgue SACS 

The highest switching capacity 
in the smallest space 

45mm st 7/0 
45mm 

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. 

Motor switching rating AC 3 @ 415V 

CA 7-9 4kW EOM 9A 

CA 7-12 5.5kW 
45mm 

=TM 12A 

CA 7-16 7.5kW MIMS 16A 

CA 7-23 11kW 23A 

CA 7-30 15kW 30A 
45mm 

CA 7-37 18.5kW 37A 

CA 7-43 22kW 43A 54mm. 

CA 7-60 30kW 60A 

ri:Z=IEM=731 CA 7-72 37kW 72mm 72A 

CA 7-85 45kW VIA 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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-4C 

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 

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. 

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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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 
0 

0 

a. 

n 

CA 7 

0 

nn 

0 0 

CA 7...U0 
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ff.91.1441ft 

curcuitibroake 

Refer Catalogue C-CO 

Automatic Type '2' co-ordination ') with 
no-oversizing of contactors 

DOL starting 
50/65 kA @ 415V 

Motor Approx. Sprecher + Setting Sprecher + Schuh 
size amps Schuh range Magnetic contactor IAC-3 
kW @ 415V 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 

0.37 1.10 

0.55 1.50 

0.75 1.80 

1.10 2.60 

1.15 3.40 

2.20 4.80 

3.00 6.50 

4.00 8.20 

5.50 11.00 

7.50 14.00 

9.00 17.00 

11.00 21.00 

15.00 28.00 

18.50 34.00 

22.00 40.00 

30.00 55.00 

37.00 66.00 

45.00 

KT 7-25S 

KT 7-25S 

KT 7-25S 

KT 7-25S 

KT 7-25S 

KT 7-25S 

KT 7-25S 

KT 7-25S 

KT 7-25S 

KT 7-25S 

KT 7-25S 

KT 7-25H 

KT 7-25H 

KT 7-45H 

KT 7-45H 

KT 7-45H 

KT 3-100 

KT 3-100 

80.00 KT 3-100 

0.63 - 1.00 13 

1.00 -1.60 21 

1.00 -1.60 21 

1.60 - 2.50 33 

2.50 - 4.00 52 

2.50 - 4.00 52 

4.00 - 6.30 80 

6.30 - 10.0 130 

6.30 -10.0 130 

10.0 -16.0 208 

CA 7-9 

CA 7-9 

CA 7-9 

CA 7-9 

CA 7-9 

CA 7-9 

CA 7-9 

CA 7-9 

CA 7-9 

CA 7-12 

10.0 - 16.0 208 CA 7-16 16 

14.5 - 20.0 260 CA 7-23 23 

18.0 - 25.0 325 CA 7-23 23 

23.0 - 32.0 416 

32.0 - 45.0 585 

CA 7-30 

CA 7-37 

30 

37 

32.0 - 45.0 585 CA 7-43 43 

40.0 - 63.0 882 

63.0 - 90.0 1260 

CA 7-60 

CA 7-72 

60 

72 

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 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. 
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Refer Catalogue C-CO 

Tem Break or fuse DOL starting 
50/65kA @ 415V to AS 3947.4.1 

TemBreak 
or fuse 

Motor 
size kW 

Approx. 
amps 

Terasaki 
circuit or 
breaker 

NHP HRC 
fuse 

Sprecher + Schuh 
contactor type 

Sprecher + Schuh 
thermal 0/L relay type 

Setting range 
amps 

0.37 1.1 XM3OPB/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 NT IA-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-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 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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EA.1.7v rwyn Ckt.7 

circui inatio 
rpe 

Arvw-441,..-v,- 
vvith NHP fuses 

Refer Catalogue C-CO 

Fuse protection DOL starting ') 
50 & 65kA @ 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 2) ') amps 

0.37 1.1 

0.75 1.8 

1.5 3.4 

2.2 4.8 

4.0 8.2 

5.5 11 

NTIA-4 

NTIA-6 

NTIA-10 

NT IA-16 

CA 7-9 CEP 7 

CA 7-9 CEP 7 

CA 7-9 CEP 7 

CA 7-9 CEP 7 

NTIA-20 CA 7-9 

NTIA-25 CA 7-12 

1.0 - 2.9 

1.0 - 2.9 

1.6 - 5 

3.7 - 12 

CEP 7 3.7 - 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') 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 1-41/42 4) 160 - 400 

250 425 NTTM-560 CA 6-420-El CEF 1 -52') 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 

Notes: ') Fuses with equal or lower let through energy may also be used. 
2) Thermal overloads may be used instead of electronic CEP 7. 
3) Above 37kW overloads may also be electronic or thermal. 
') CET 4 may be used instead of CEF 1. 
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thOet4CirdiiittCa-OrdipPOrl 
T8fre using:fgaga Lcircuitibreaker's, 

Refer Catalogue C-CO 

TemBreak circuit breakers DOL starting 
50kA @ 415V to AS 3947.4.1 

TemBreak 

Motor Approx. Terasaki Sprecher + Schuh Sprecher + Schuh Setting 
size kW amps circuit breaker contactor overload relay range amps 

0 37 1 1 XM3OPB/1 4 

0.55 1.5 XM3OPB/2 

0.75 1.8 XM3OPB/2.6 

1.1 

1.5 

2.2 

3 

4 

5.5 

2.6 

3.4 

4.8 

6.5 

8.2 

11 

XM3OPB/4.0 

XM3OPB/5 

XM3OPB/8 

XM3OPB/10 

XM3OPB/12 

XH125NJ/20 

7.5 14 XH125NJ/20 

CA 7-9 CT 7-24-1.6 

CA 7-9 CT 7-24-1.6 

CA 7-9 CT 7-24-2.4 

CA 7-16 

CA 7-16 

CA 7-16 

CA 7-30 

CA 7-30 

CA 7-30 

CA 7-30 

CT 7-24-4 2.4 - 4 

CT 7-24-4 2.4 - 4 

CT 7-24-6 4 - 6 

CT 7-24-10 6 -10 

CT 7-24-10 6 - 10 

CT 7-24-16 10 - 16 

CT 7-24-16 10 - 16 

11 21 XH125NJ/32 

15 28 XH125NJ/50 

CA 7-30 

CA 7-43 

CT 7-24-24 16 - 24 

CT 7-45-30 18 - 30 

18.5 34 XH125NJ/50 CA 7-43 CT 7-45-45 30 - 45 

22 40 XH125NJ/63 

30 55 XH125NJ/100 

37 66 XH125NJ/100 

45 80 XH125NJ/125 

CA 7-43 

CA 6-85 

CA 6-85 

CA 6-105-El 

CT 7-45-45 30 - 45 

CT 7-75 2) 45 - 60 

CT 7-75 2) 60 - 75 

CT 6-90 70 - 90 

55 100 XH125NJ/125 ') 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-E 1 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 XS400NEJ400 CA 6-300-El CEF 1-41/42 160 - 400 

200 361 XS400NEJ400 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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sprecher+ 
schuh 

46- 

TERAS) 

Refer8figtle C -CO 

TemBreak circuit breakers DOL starting. 85kA @ 415V to AS 3947.4.1 TemBreak 
Motor size Approx. FLC Terasaki circuit 
kW @ 415V (A) breaker 

0 37 1 1 XM3OPB/1 4 

0 55 1 5 XM3OPB/2 0 

0.75 1.8 XM3OPB/2.6 

2.6 XM3OPB/4 

1.5 3.4 XM3OPB/5 

2.2 4.8 XM3OPB/8 

3 6.5 XM3OPB/8 

Sprecher + Schuh 
contactor 

8.2 XM3OPB/10 

5.5 11 TL1OONJ/20 

7.5 14 TL1OONJ/20 

9 17 TL100NJ/32 

10 19 TL1OONJ/32 

11 21 TL1OONJ/32 

15 28 TL1OONJ/50 

18.5 34 TL1OONJ/50 

CA 7-9 

Sprecher + Schuh Setting 
thermal 0/L type range (A) 

CEP 7-M32-2 9-10 1 0 - 2 9 

CA 7-9 CEP 7-M32-2 9-10 1 0- 2 9 

CA 7-9 CEP 7-M32-2.9-10 1.0 - 2.9 

CA 7-16 

CA 7-16 

CA 7-30 

CA 7-30 

CA 7-30 

CA 7-30 

CA 7-30 

CA 7-30 

CA 7-30 

CA 7-30 

CA 7-43 

CA 7-43 

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 

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 TL1OONJ/100 

45 80 TL25ONJ/160 

55 100 TL25ONJ/160 

75 135 TL25ONJ/250 

90 160 TL25ONJ/250 

110 200 TL25ONJ/250 

132 230 TL400NE/400 

160 270 TL400NE/400 

200 361 TL400NE/400 

CA 7-72 

CA 6-105 

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 

CEP 7-M85-85-10 26 - 85 

CEP 7-M85-85-10 26 - 85 

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 

Din-T circuit breakers with rotary isolator. DOL starting. 
50-kA @ 415V to AS 3947.4.1 
Motor Approx. 
size amps @ 
kW 415V 

0.37 1.1 

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 

11 21 

15 28 

18.5 34 

Sprecher + 
Schuh 
isolator 

Terasaki 
circuit breaker 

Sprecher + 
Schuh 
current limiter 

Sprecher + 
Schuh 
contactor 

LA 7-80 Din-T 10 / 4 CA 7-9 

LA 7-80 Din-T 10 / 4 CA 7-9 

LA 7-80 Din-T 10 / 4 CA 7-9 

LA 7-80 Din-T 10 / 6 CA 7-23 

LA 7-80 Din-T 10 / 6 CA 7-23 

LA 7-80 Din-T 10 / 10 KTL 3-65 CA 7-23 

LA 7-80 Din-T 10 / 16 KTL 3-65 CA 7-23 

LA 7-80 Din-T 10 / 16 KTL 3-65 CA 7-23 

LA 7-80 Din-T 10 / 20 KTL 3-65 CA 7-23 

LA 7-80 Din-T 10 / 32 KTL 3-65 CA 7-30 

LA 7-80 Din-T 10 / 40 KTL 3-65 CA 7-30 

LA 7-100 Din-T 10 / 63 KTL 3-65 CA 7-37 

LA 7-100 Din-T 10 / 63 KTL 3-65 CA 7-37 

Din-T 
Sprecher + 
Schuh Thermal 
thermal overload 
0/L relay 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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0 0 

ontactor 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] 

Terminal for main contacts 

Terminal size to IEC 947-1 

Flexible wire with sleeve 

E=P- 
Stranded/sold core 

Tightening torque 

0.39 (0.6) 0.39 (0.6) 0.39 (0.6) 0.39 (0.73) 0.48 (0.85) 

loJ 

2 x A4 2 x A4 2 x A4 2 x A4 2 x B6 

1 wire [mml 1...4 

2 wire [mml 1...4 

1...4 1...4 

1...4 1...4 

1...4 2.5...10 

1...4 2.5...10 

1 wire [mml] 1.5...6 

2 wire [mrre] 1.5...6 

1.5...6 1.5...6 

1.5...6 1.5...6 

1.5...6 2.5...16 

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) 

Terminal for main contacts 

[kg] 0.49 (0.85) 0.51 (1.0) 1.45 (1.47) 1.45 (1.47) 1.45 (1.47) 

Terminal size to IEC 947-1 2 x B6 B7 + B6 B9 + B7 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 

f777-3- 2 wire [mml 2.5...10 2.5...10 2.5...25 2.5...25 2.5...25 

Stranded/solid core 1 wire [mnn2] 2.5...16 2.5...25 2.5...50 2.5...50 2.5...50 

477qa 2 wire [nnm2] 2.5...16 2.5...16 2.5...35 2.5...35 2.5...35 

Tightening torque [Nm] 1.5...3.5 1.5...3.5 2...6 2...6 2...6 

Control circuit 
Operating limits 

AC 50/60Hz 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 [VA/W] PF 70/50/0.71 70/50/0.71 70/50/0.71 70/50/0.71 80/60/0.75 

Hold [VANV] PF 8/2.60/0.33 8/2.6/0.33 8/2.6/0.33 9/3/0.33. 9/3/0.33 

Operating times 

AC 50/60Hz 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 [VA/VV]PF 80/60/0.75 80/60/0.75 200/110/0.55 200/110/0.55 200/110/0.55 

Hold [VANV]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 

IEC 690V 

UL, CSA 600V 

Rated impulse voltage withstand limy 8kV 

Test voltage 

1 minute (to IEC 947-4) 2500V 

Rated voltage U. 

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 -25...+60'C (-13...140'F) 

Maximum with 15% AC 1 current reduction >60°C -25...+70'C (-13...158T) 

Climatic withstand Cyclicly 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 

CA7-9 CA7-12 CA7-16 CA7-23 CA7-30 CA7-37 CA7-43 CA7-60 CA7-72 CA7-85 

1s (A) 210 210 290 380 480 525 650 1100 1150 1250 

4s (A) 140 150 220 280 360 390 480 820 860 910 

10s (A) 100 120 175 220 290 310 375 640 680 710 

15s (A) 90 100 150 200 250 270 325 560 600 620 

60s (A) 60 60 90 125 170 175 200 350 370 380 

240s (A) 40 40 50 60 100 100 120 190 190 200 

900s (A) 30 30 38 38 54 60 76 108 108 120 

Minimum cooling time 
at zero current [Min] 20 20 20 20 20 20 20 20 20 20 
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totintabt'or 
echnical data= 

Auxiliary contact data Built-in auxiliary contacts 
CA 7-9...23 

Clip-on auxiliary contacts 
and accessories 

Switching of AC current 

AC 1/th 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] 10 10 

Rated impulse voltage 

withstand Uimp Ekvi 8 6 

Isolation between control and load 

circuits to DIN, VDE 0106, parts [V] 400 

Between auxiliary circuit 250V, 

between load & auxiliary circuit 690V 

Contact reliability to DIN 19240 17V, 5 mA, 

without soiling, normal industry atmosphere >108 switchings per failure 

Terminals for auxiliary contacts 

Terminal size to IEC 947-1 

17V, 5 mA, 

>108 switchings per failure 

Flexible wire with sleeve 1 wire [mml 1...4 0.5...2.5 

2 wire [mm2] 1...4 

Stranded/solid core 1 wire [mm21 1.5...6 

Tightening torque 

2 wire [mml 1.5...6 

[Nm] 1...2.5 

0.75...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 

[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 

M 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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sprecheit' 
ISChUhl V: 

CS 
s 0.1.1 

4co'ntactors 
TeChnica 
-717,47- 

44.4, 
izittILL,...thi,t4r...44.4.teseLli-L.Z....t-., 

- contactors to IEC 947 
,E04= 

Additional rating data 

Contactor 

^9." 41.1",`, 4.4.; '1'31Te.77:_s. 

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 

240V NW] 

415V [kWi 

690V NW] 

Ambient temperature 60*C 

240V NW} 

415V NW] 

690V NW] 

AC motor switching 

AC 2, AC 3, AC 4 

32 32 32 32 50 50 85 100 100 100 

10 10 13 13 18 20 25 36 36 40 

18 18 23 23 32 36 45 64 64 71 

30 30 38 38 54 60 75 108 108 120 

32 32 32 32 45 45 63 100 100 100 

8 8 10 10 14 16 20 29 29 34 

14 14 17 17 26 28 36 51 51 61 

24 24 29 29 44 48 60 86 86 102 

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 [A] 5 7 9.3 12 17 20 25 34 42 49 

240V NW] 3 4 5.5 7.5 10 11 13 18.5 22 25 

415V (kWl 4 5.5 7.5 11 15 18.5 22 30 37 45 

690V NW] 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 

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 [mf2] 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 ci c2 ad di d2') 

CA 7-9...CA 7-23 2) 

CA 7 -30... CA 7-37 

CA 7-43 

CA 7-60...CA 7-85 

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 

(DC control) 

Type a b c cl c2 ad dl d2') 

CA 7-9C...CA 7-16C 45 81 106.5 101.5 6 4.5 60 35 

z 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 

Contactor with 
(AC control) (DC control) 
(mm) (mm) 

Front mounting auxiliary contact 2 or 4 pole 

Side mounting auxiliary contact 

Pneumatic timing module 

c/c1 + 39 

1 or 2 pole a + 9 

c/c1 + 58 

c/c1 + 39 

a + 9 

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. 
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withtid 

Dimensions in (mm) 
CEP 7, CEP 7s and CEP 7-B mounted on CA 7 contactors 

Cat. No. a b bl c el e2 di 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 

Ft 

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 CT 7-24 CT 7 -45 CT 7-75 CT 7-100 

Weight 

Standards 

Climatic 

Ambient temperature 

[kg] 0 13 0.21 0.21 1.3 

IEC 947, EN 60 947, DIN VDE 0660, UL, LRS, GUS, CSA 

damp/heat, constant, to DIN, IEC 68, Part 2 - 3 

damp/heat, cyclic, to DIN, IEC 68, Part 2 - 30 

open -25...+60°C 

enclosed -25...+50*C 

Temperature compensation 

Shock resistance (sinusoidal 10ms) [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 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 

SDSkW 
Line 
contactor 

Delta 
contactor 

Star 
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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thermna over a 
DlInerisi6A-411aniwlthoutcontactors 

Mounted on CA 7 contactors 

1 

1,4 

CT 7-24, CT 7-45, CT 7-75 

Type For contactor a b bl c cl c2 c3 c4 c5 ad 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 131 c cl c2 c3 ad 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 ') 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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ides RH SERIES General Purpose Relays 

General Purpose "Midget" Relays 
10A Contact Rating 

TA 1, 2, 3, & 4 Form C Contact 

RH Series Part List 

Features 
Compact "Midget" size package saves space- 
Large switching capacity, (10A) 

Choice of blade or PCB style terminals 
Relay options include indicator light, check button, and top 
mounting bracket 
DIN rail, surface, panel and PCB type sockets 
available for a wide range of mounting applications 

UL Recognized 
Files No. E67770 

E59804 
E64245 

CSA Certified 
File No.LR35144 

TUV 
MOM sewn CE 
File No BL951113332319 

Termination Contact 
Configuration Basic Part No. 

Basic Part No. w/ 

Indicator Light Check Button Indicator Light & 
Check Button 

Top Bracket 

B 

(Blade) 

SPDT RH1B-U RH1B-L- - - RH1B-UT 

DPDT RH2B-U RH2B-UL RH2B-UC RH2B-ULC RH2B-UT 

3PDT RH3B-U RH3B-UL RH3B-UC RH3B-ULC RH3B-UT 

4PDT RH4B-U RH4B-UL RH4B-UC RH4B-ULC RH4B-UT 

V2 
(PCB 0.078" 
(2mm) wide) 

SPDT RH1V2-U - - - - 
DPDT RH2V2-U RH2V2-UL RH2V2-UC RH2V2-ULC - 
3PDT RH3V2-U RH3V2-UL RH3V2-UC RH3V2-ULC - 
4PDT RH4V2-U RH4V2-UL RH4V2-UC RH4V2-ULC - 

Rated Volt- 
age 

Rated Current ±15% @20°C; 6011z Rated Current ±15% @20°C; 50Hz Coil Resistance ±15% @ 20°C 

SPDT DPDT 3PDT 4PDT SPDT DPDT 3PDT 4PDT SPDT DPDT 3PDT 4PDT 

AC 

6V 150mA 200mA 280mA 330mA 170mA 238mA 330mA 387mA 18.852 9.452 6.00 5.452 

12V 75mA 100mA 140mA 165mA 86mA 118mA 165mA 196mA 76.852 39.352 25.352 21.252 

24V 37mA 5OrnA 70mA 83mA 42mA 59.7mA 81mA 98mA 3000 ' 153Q 10352 84.512 

120V* 7.5mA 11mA 14.2mA 16.5mA 8.6mA 12.9mA 16.4mA 19.5mA 76800 417052 27700 22200 

240V** 3.2mA 5.5mA 7.1mA 8.3mA 3.7mA 6.5mA 8.2mA 9.8mA 3120052 152100 12100Q 912052 
r,....,:-....,,,i_ ,w, ram . - ,lw-li,V.K,A,Ce...4.-,--. 3,0,. WI.,,,r-4,..,/le,ito- .:-Ite ti-ttot,.....x A .<5,...4',-b7G, --., .1 --7,15., ,..q. . ft , , C, .7,,,../... 470 . .- ... 7_, . at, , : , -4 

DC 

- SPDT DPDT 3PDT 4PDT SPDT DPDT 3PDT 4PDT 

6V 128mA 150mA 240mA 250mA 47Q 40Q 25Q 240 

12V 64mA 75mA ' 120mA 125mA 18852 1600 100Q 9612 

24V 32mA 36.9mA 60mA 62mA 7500 650Q 40052 388Q 

48V 18mA 18.5mA 30mA 31mA 266052 260052 16000 1550Q 

110V*** 8mA 9.1mA 12.8mA 15mA 1380052 121000 860052 734052 

For RH2 relays = AC110/120V AC 
* For RH2 relays = 220/240V AC 

***For RH2 relays = 100/110V DC 

Operational Characteristics 

Ordering Information 
Ordering standard voltages results in quickest delivery. 
Allow extra delivery time for non-standard voltages. 

Basic Part No. Coil Voltage: 

RH2B-U -AC110/120V 

Maximum continuous applied voltage (AC/DC) @ 20°C 

Minimum operating voltage (AC/DC) @ 20°C 

ANOrop-out voltage (AC) 
7lb:fop-out voltage (DC) 

..41ote: Contact ratings continued on followinct page. 

110% of rated voltage 

80% of rated voltage 

30% or more of the rated voltage 

10% or more of the rated voltage 

Contact Ratings 

UL Ratings 

Motor Load SPDT, DPDT 3PDT 

120V AC 1/6HP 1/6 HP 

240V AC 1/3 HP 1/3 HP 

1.) n United States: (800) 262-4332 or (408) 747-0550, Canada: (905) 890-8561 or (604) 946-1271 D2-3 
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General Purpose Relays 

contact ttatings 
__ 

Voltage Rating 
Resistive Inductive- - 

SPDT DPDT 3PDT 4PDT SPDT DPDT 3PDT 4PDT 

28V DC UL 10A 10A 10A 10A 7.5A - - 7.5A 

30V 
DC 

UL 

10A 10A 10A 

- 
7A 

7A - 
CSA 

10A 7.5A 
Nominal 7.5A 7.5A 

1110V DC Nominal 0.5A 0.5A 0.5A 0.5A 0.3A 0.3A 0.3A 0.3A 

120V 
AC 

UL 

10A 10A 10A 10A 
7.5A 

- 
7.5A CSA 

7.5A 
Nominal 7A 7.5A 

240V 
AC 

UL 
10A 10A 7.5A 7A 7A 

5A CSA 7A 

Nominal 7A 7.5A 7.5A 4.5A 5A 5A 5A 

*Note: 6.5A/pole, 20A total. 
Note: Inductive load cos a = 0.3, UR = 7 msec 

Sockets 

Relay 

Sockets 
Spring 

(Optional) DIN Rail Mount Surface 
Mount 

Panel 
Mount 

PCB 
Mount Standard Fingersafe 

RH1B SH1B-05 SH1B-05C - SH1B-51 SH1B-62 

SY2S-02F1 
SFA-101 
SFA-202 
SY4S-51F1 
SFA-301 
SFA-302 

RH2B SH2B-05 SH2B-05C SH2B-02 SH2B-51 SH2B-62 

SY4S-02F1 
SFA-101 
SFA-202 
SY4S-51F1 

RH3B SH3B-05 SH3B-05C SH3B-51 SH3B-62 
SH3B-05F1 
SFA-101, -202 
SY4S-51F1 

RH4B SH4B-05 SH4B-05C SH4B-51 SH4B-62 
SH4B-02F1 
SFA-101, -202 
SY4S-51F1 

Note: See section F for de ails on sockets. All DIN rail mount sockets 
shown above can be mounted using DIN Rail BNDN-1000. 

Electrical Life Curves 

- 5000 
AC Load 

1000 - 
500 - 

100 - 
50 - 

120V AC Resis. Load 

40V AC Resis. Load 

5000 - 

'TO 1000 - 
co 

500 - 
120V AC Induc. Load 

o o o 
240V AC Induc. - 
load x 100 - 

_m 

J 50 - 

1 1 1 1 1 1 1 1 1 1 

1 2 3 4 5 6 7 8 9 10 
Loud Current (A) 

Internal Circuit 

RH1 

13 

W1 

O 

DC Load 

30V DC Resis. Load 

30V DC Induc. Load. 

I 1 I 1 1 I 1 1 1 1 

1 2 3 4 5 6 7 8 9 10 
Load Current (A) 

Specifications 

RH SERIES ifiee 

Contact Material Silver cadmium oxide (AgCd0) 

Contact Res. 50mf2 max. (Initial value) 

Minimum 
Applicable Load 

24V DC/30mA, 5V DC/100mA 
(reference value) 

Operating Time me 
S DT(RI-11), DPDT (RH2): 20ms max. 
3PDT (RH3), 4PDT (RH4): 25ms max. 

Release Time 
SPDT(RH1), DPDT (RH2): 2Oms max. 
3PDT (RH3), 4PDT (RH4): 25ms max. 

Power 
Consumption 

SPDT (RH1): DC: 0.8W 
AC: 1.1VA (50Hz), 1VA (60Hz) 

DPDT (RH2): DC: 0.9W 
AC: 1.4VA (50Hz), 1.2VA (60Hz) 

3PDT (RH3): DC: 1.5W 
AC: 2VA (50Hz), 1.7VA (60Hz) 

4PDT (RH4): DC: 1.5W 
AC: 2.5VA (50Hz), 2VA (60Hz) 

Insulation 
Resistance 

100Mf2 min 
(measured with a 500V DC megger) 

Dielectric 
Strength 

SPDT (RH1) 
Betw. live and dead parts: 2000V AC, 
1 minute; Betw. contact circuit and 
operating coil: 2000V AC, 1 minute; 
Between contacts of the same pole: 
1000V AC, 1 minute 

DPDT (RH2), 3PDT (RH3), 4PDT (RH4) 

Betw. live and dead parts: 2000V AC, 
1 minute; Betw. contact circuit and 
operating coil: 2000V AC, 1 minute; 
Between contact circuits: 2000V AC, 
1 minute; Between contacts of the 
same pole: 1000V AC, 1 minute 

Freq. Response 1800 operations/hr 

Temperature 
Rise 

Coil: 85°C max. 
Contact: 65°C max. 

Vibration 
Resistance 0 to 6G (55Hz max.) 

Shock 
Resistance 

SPDT/DPDT: 200N (approx. 20G) 
3PDT/4PDT: 100N (approx. 10G) 

Life Expectancy 

Electrical: over 500,000 operations 
at 120V AC, 10A; (over 200,000 
operations at 120V AC, 10A for 

SPDT (RH1), 3PDT (RH3), 4PDT (RH4). 

Mechanical: 50,000,000 operations 

Operating Temp. -30° to +70°C 

Weight 
SPDT: 24g, DPDT: 37g (approx.) 
3PDT: 50g, 4PDT: 74g (approx.) 

1 

RH2 

13 14 

1 

RH3 

13 

2 3 1 2 

RH4 
±_114]=...,b, 

10 .I.L141 

13 

(-) 

4 

12 

14 

(+) 

/4-1 

14 

( +1 

14 

(-). (+1 

D2-4 United States: (800) 2624332 or (408) 747-0550, Canada: (905) 890-8561 or 1604) 946-1271 
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icttimel ormanceiV teoll delay rola 
on 

Lot..veriem#4 
fsingleAundtionitiliiers eichangeovercontact) 

Refer catalogue RZ7 

Cat No 
RZ7-FSA 3A-... 

0 22 5mm wide 0 Terminals all touch protected (IP 20). 
0 DIN rail mounting 0 LED indication. 
0 24 240V AC, 24 48V DC in same rela y. 0 One changeover or two changeover 
0 360 440V AC available contacts. 
O Timing ranges from 0 05 seconds to 60 

hours 
O multi-function timer also available. 

Cat. No. 
RZ7-FSB 3L-... 

Cat. No. 
RZ7-FSC 3A-... 

RZ7-FS versions on delay, off 

Description 

delay and on/off delay 
Timing 
range 

Supply ') ') 
Cat. No. voltage 

RZ7-FSA3 - on delay timing relay') (FUNCTION-A) 
On application of the supply voltage 
the relay operates with delay t 

uJ 

LEO 

A102 

151: 

0.05...1s 

0.15...3s 

0.5...10s 

1.5...30s 

0.05...60s 

0.15...3min 

0.5...10min 

1.5...30min 

0.05...60min 

0.15...3h 

0.5...10h 

3...60h 

RZ7 

iii72F§A id= 

:1127.44:A 

RZ7-FSB3 - off delay timing relay') (FUNCTION-B) 
The relay is energised upon closing 
the control contact. It resets time t after 
opening the control contact. 

uJ 

Outpul 

LED _1111111111_ 

0.05...1s 

0.15...3s 

0.5...10s 

1.5...30s 

0.05...60s 

0.15...3min 

0.5...10min 

1.5...30min 

0.05...60min 

0.15...3h 

0.5...10h 

3...60h 

1.0F:,0:04g; 

it 

RZ7 =FS,B 3H= 

RZ7=FS B. 31, 

- 

RZ7-FSC3 - on and off delay timing relay (FUNCTION-C) 
The relay is energised time t after 
closing the contact and resets time t 
after opening the control contact. 

J J Al3A2 

" 
LEO -LUNN II_ 

0.05...1s 

0.15...3s 

0.5...10s 

1.5...30s 

0.05...60s 

0.15...3min 

0.5...10min 

1.5...30min 

0.05...60min 

0.15...3h 

0.5...10h 

rsk.-44:::rtioo)L 

IqPiOT0111 

?RZ7 -FSG 3J= 

3...60h 

Notes: ') 

2) 

4) 

Add 'U23' to catalogue number for the following voltages:24...48V DC; 24...240V AC 50/60 Hz; 
Add 'A40' to catalogue number for the following voltages:346...440V AC 50/60 Hz 
Also available with 2 C/O contacts refer page 10-16 for ordering details. 
For pulse control, another voltage than the supply voltage can also be used. 
Special voltage code `U18' for AC/DC 24...240V available on request. 
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I, 0 
k t ay 

GUIDE TO READING TIMING FUNCTION DIAGRAMS 

Power 
supply 

Input 
signal 

Relay 
(timed) 

Relay 
(instant) 

Power now 
applied 

Input signal 
applied to timer 

Power now 
disconnected 

Instantaneous relay now on 

or energised. 
Timed relay now on or 
energised. 

Re lay 
C = Common 
N/O = Normally open 
N/C = Normally closed 

Input signal 
removed from 
timer (timing 
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 

rL 
II T I 

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. Al the disconnection of the 
power supply the relay changes back 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 

S2,C 

R 

Delay on break 
Delay off 

1 i-e---, 
MODE OF OPERATION 
This timer is permanently supplied. When power is 

applied to the timer it is prepared for operation. At 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: 

FUNCTION DIAGRAM 

One shot 

1 

1 
0 1 T 

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, RP -FSM4 (2 contacts), RZ7-FED. 

SINGLE SHOT 

1 TIMED CONTACT 
Also referred to as: 

FUNCTION DIAGRAM 

so') 

SsC 

R 

Impulse lengthener 

If 
0 

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 changei back to its normal 
state and the timer is reset for its next 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 

so 

A ri i -11-111""- 
I 

I TI 11'2 . 30.ns 

MODE OF OPERATION 
When power is applied to the timer, the set lime 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, C RZY4, RZ7-FSY2. 

TRUE DELAY OFF 

1 TIMED CONTACT 
Also referred to as: Delay on loss of supply 

Delay on release 

FUNCTION DIAGRAM 

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-FSO 

RECYCLING 

1 TIMED CONTACT (OFF PULSE FIRST) 
Also referred to as: Repeat cycling 

Symmetrical recycler 
Asymmetrical recycler 

FUNCTION DIAGRAM 

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 
MRLi1, ODR, BDR ODS, BDS, M814, RZ7-FSF3 (on 
pulse first), RZ7-FSM4 (on pulse first), MDR2U, RZ7-FEF. 
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elec ronict elaiPrela 
lechnicahnformation- 

S 

Refer catalogue RZ7 

Time characteristics (according to VDE 0435, Part 2021) 

Setting accuracy 

Repeatability 

Tolerance 

Supply 

Supply voltages 

Voltage tolerance 

Power consumption 

Time energised 

Recovery time 

Voltage interpretation 

+5% of the time range final value (1...) 

+0 2% of the setting values 

Voltage ± 0.001%/%AU Temperature: ± 0.025%/*C 

24 48V DC and 24...240V AC, 50/60Hz (multi-voltage), 346 -440V AC, 24...240V AC/DC 

-20%/+20% (DC), -15%/+10% (AC) 

0 5 W at 24V DC, 5 VA at 240V AC 

50 ms 

< 20 ms without reset (supply voltage) 

Cable length (supply 

voltage control) 

maximum 250m 

Pulse control (B1) 

Impulse duration 

Input voltage 

Input current 

Cable length 

> 50 ms (AC), ?30 ms (DC) 

Supply voltage range 

1 mA 

max. 250m without parallel load between B1 and A2 

max. 50m with load (<3 kil) between B1 and A2 

Outputs 

Contact type Relay as changeover switch 

Switching capacity 

Short-circuit resistance 

Life 

Voltage: 440V AC 

Current lc 8A 

Power: 2000 VA 

according to IEC 947-5-1: 

3 A/440 V AC (inductive load, AC 14) 

3 A/250 V AC (inductive load, AC 15) 

1 A/24 V DC (inductive load, DC 13) 

according to UL 508 

1.5N250 V AC (B300) 

3 A/120 V AC (B300) 

10 AgL 

Mechanical: 30 Mil. of operations 

electrical operations: 

4 Mil. at 1 A/250 V AC, cos cp = 1 

0.2 Mil. at 6 N250 V AC, cos 9 = 1 

1.5 Mil. at 1 N250 V AC, cos 9 = 0.3 

0.3 Mil. at 3 N250 V AC, cos 9 = 0.3 

0.5 Mil. at 6 N24 V DC, resistive 

2 Mil. at 4 N24 V DC, resistive 

2 Mil. at 0.2 N230 V DC, resistive 

1 Mil. at 0.4 A/24 V DC, UR = 20 ms 

1 Mil. at 0.2 N110 V DC, UR = 20 ms 

1 Mil. at 0.1 N230 V DC, UR = 20 ms 

State indicator 1 LED, combination signal 
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ormance e ectrpnict ime 
Type itechnicatinformation 

Refer Catalogue 

General data 

Insulation characteristics 

EMC/Interference immunity 

EMC/Emission 

Safe isolation 

Climatic withstand 

2 kV AC / 50 Hz test voltage according to VDE 0435 and 6 kV 1 2/50 ps surge voltage 

according to IEC 947-1 between all inputs and outputs 

Performance of following requirements: 

Surge capacity of the supply voltage according to IEC 1000-4-5: 4 kV 1.2/50 ps 

Burst according to IEC 1000-4-4: 6 kV 6/50 ns 

ESD discharge according to IEC 1000-4-2: Contact 8 kV, air 8 kV 

Electromagnetical HF field according to IEC 801-3 and conducted electromagnetical HF 

signal according to IEC 801-6: Level 3 

Electromagnetical fields according to EN 55 022: class B 

according to VDE 106, part 101 

56 Cycles (24h) at 25...40'C and 95% rel. humidity according to IEC 68-2-30 and 

IEC 68-2-3 

j Vibration resistance 4g in 3 axis at 10...500 Hz, test FC according to IEC 68-2-6 

Shock resistance 50g according to IEC 68-2-27 

Protection class Enclosure: IP 40 

IP30 (single-function) 

Terminal: IP 20 according to IEC 947-1 

Weight 100g 

Approval 

Ambient temperature 

UL, C-UL, Germanischer Lloyd 

Open: 

Enclosed: 

Storage: 

-25*C...+60*C 

-25*C...+45"C 

-40'C...+85*C 

Terminals Screw terminal M3.5 for Pozidriv Nr.2, Philips and slotted screws Nr.2. suitable for power 

screwdriver. Rated tightening torque 0.8 Nm (max. 1.2 Nm) Dual-chamber system for 

terminal cross-sections of 1 x 0.5mm2...2 x 2.5mm2 (solid) or 2 x 2.5mmT (flexible with 

sleeve), AWG 20...14. Touch protection according to VDE 0106. 

Mounting 

Disposal 

Front mounting: For snap-on mounting on DIN rail 35 mm or screw fixing by adaptor and 

2 screws M4. 

Synthetic material without dioxin according to EC/EFTA notification Nr. 93/0141/D electrical 

contacts with cadmium. 
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Higpe ormAnce OlectiO. :04:101aY rellay 
Type RZVF&dimensions 

Refer catalogue RZ7 

Dimensions (mm) 

17.5 

43 

RZ7-FE range 

22.5 96 

"0. 
co 
r- 

040' 
I 1 

000 

22.5 

101 

109 

RZ7-FS (1 0/0) 

96 

RZ7-FSH3V (1C/0 special function) 

22.5 

4,^ 

13 

22.5 

Surface mount adaptor 
RZ7-FSA 

r-- 

(I) 

101 

109 

RZ7-FS (2 0/0) 
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' . 

Timing`cfiaraOtaristics (accOrding to VDE:0435, Part /021) 

Timing ranges for multi-timerelays -= °'' 
-. (lsec)-,, 005 - 1sec 

(3sec)' .., 0 15 '3sec . . 
", (10sec) T t, 0 5 10sec, 

'-, (1min) -4. . '005 1min 

15(3min) " -0-15 -3rain 

i (10rnin) ' . 

, 

in .0 5 10m 
- -(ihr) '''.; ''005-.1hr,.:' . 

° ti 1-'3hr ,,,,,,,,.- 

6 5 10[1(:";;; 

3 

general data 
, - 

Insulationcharactenrcs . 2 Kvac /50Hz test voltage according to VDE..: 

0435'and 6 kVi 2 /50µs surge voltage 

according to IEC:947,-,1 .between all inputs ';' 
and 'outputs 

"015 .2 5seC ;' 

='0 5 10sec- - 

-""4 80sec 

-0 5 Wrain. 

t-TSetting accuracy:, 

RePeatObility ;5:1, 

Tolerance (N/0), y; 

PowersupOi'_, 

EMC/Interference immunity' Perforrriance of the following requirements- 

Surge capacity of the supply voltage. , 

aCcordinq to IEC 1000 -4 ;5" 40112/50 micro 

seconds " , = 

r- ESD discharges 'according to +- 

1-"1E6,1050-4=2- tOhtact 8k1i, air 8kV 

Electroinagriele4,,field,aceOrding to 

IEC8614andOonduCted electrornagnetiC" 

HF signal accorcitng to IE 6161' - 6 ev S 

EMC/Emission ." 'ElectrornagnetiC,fields according to 
, 'EN55022 

t-t ClaSs,p, - 
Sale isolation 

=1" Climatic withstand 

-'5%,of full scale value',': 
":",`;+ or -,0 of the'Settinq values-, ,, 

,Voltage ± or,- 0 001%/yodellaU, 

-Terriperatufe or 0 025 %/degrees Celsius' 

° Voltage tolerance 

`Towerbonstiraption 
= 

Duty 

'Re-Covey time ; 

Voltage interruption 

Voltage drop 

Pulse control (131) 

Impulse duration 

Input voltage ; 

Input,current- 

'Voltage dr 

`,24 ,240VAC/DC , U18 ;., 
24 48VDC and24 240VAC,-50/60Hz U23,; 
`400VAC, 50/66111z 5.1, 

AC =15% 

DC ,20% 4;20% 

, AC 5VA AT 249V 

":DC 06W AT '24V 

100% ED' 

50ms ^ 

: 

According"t6 VDE-,106 part 101, "` 

,56 cycleS2(24hr) at 25 40C and 95% relative5.; 

hilmiditiaccording tOJEt,,,68-2-30 and 
, - -- 

IEC -; 
Vibration resistance z` ,4g in3,axts at-10' 500Hz, test FC according 

-`to IEC 68-26 `5,, . 

Shock resistance "1:- t. 50g according to:IEC.68-2=27 

`,'Phitection.Clas,s ';''EritiOsure 'IP40;[ ";5 

° :If;30 single function 
s , Terminal , I P20 "aceordirig to IEC 947-1 

"-Weight -100g" ,:;.; 't 
, Approvals ''...01;,5C-Ut up to'240VAC, Qerhanischer Lloyd", 

Arabient temperature 2-25C - +.60C " 
Enclosed -25d +45t 

,Storage ''40C--+ 85C - 

terminals -Screw terminal M3 for pOsidrare No 

- Phillipsand slatted'screws No 2 suitable for 

power "screwdriver,?!`.,,:: 

- Dual chamber system for terminal Cross- 

`secttons of 1 x0.5mm2:,(Solki) or,2x2 5rarn? 

:1(flexibleWttb-sle:eVe)AWG'20 '14 ' 

protection according to VDE0106,_ , _- 

4-,-Snap-ohrtiduntrag bn,35ratn, DIN raile_. ' 

*SidarnounUng'oh.,,CA7 contactors relays With 

= dtWethil joint Serew&ing by2pahel mount: 

-..adaPtor and two screws (M4) ' - 

:Synthetic thatenal'Without dioxinaccOlding; 
to .EtiETA nOtficationNer93/01411D 

ElectricarcontactS contain cadmium 

less tharfbr equal to 20rns without reset ..-- 

.--,'":,(supplY.Voltage)T:' 

250 rneters,(rnax) 

greater thari or equal to`,50ms,(AC).,':' 

:greater [honor" equal tb 30ins-(DC)`"--=: 

'SuPply voltage range" ;,.` 

5-max 250m without parallel bad between B1 & 

max ,50mmith load (less than 3 k ohms) between, 

Type of outpUts,.. relay contacts c/o-5,.., 

'Maximum voltage , '.:4°40VAC , 

Current-switching cipaCity. '58arriPs, 

; Power' 2000VA ." 
= y. 

-,according to I EC947-5-1 

.;1A/440VAC (Inductive load: 'AC14) 

, 3A/250VAC (Inductive lOad,DC13)°-. 

,3A/250VAt:(nciuctive bad AO 5) 2- 

Circtiltresistance . 10 A gL ; ' - 
Life expectancy (electncal) - _ 

""` 4 mdion operations atlArap 250VAC,"CoSp,='1 

' 0 2 railliOn'operations at 6Arrip 250VAC; cosp , 

1 5 million operations at lAmp 250VAC;Cosrp =4:1 5.: 

` 0 3 rmllan operationsaf3Anip 250VAC, cos ip 1 

0 5 million operations at 6Arap 24VDC, resistive 
fi 

2 million operations at 4Amp 24VDC, resistive 

2 million operations at 0 2Arap 230VDC, resstive 

1 million operations at 0 4Arnp 24VDC - L,R=20ras ' 

1 million operations at 0 2Arnp 1 lov' pc, LR=20ms 

I maim operations at 0 lAmp 230VDC,I_R=2Cras, 

Life.eipectOncy (mechanicall' 30 million operations 
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1 Introduction 
The MultiTrode level control relay is a solid-state electronic module in a hi-impact plastic case with a DIN 
rail attachment on the back, making a snap-on-snap-off installation. Any number of relays can be easily 
added to the DIN metal rail then wired together to form a complex pumping system that other wise may 
have to be controlled and operated by a programmed PLC. 

The relay is normally matched with the MultiTrode probe which works in conjunction with the relay and 
uses the conductivity of the liquid to complete an electrical circuit. 

2 Electrical Overview 

., MuLriTRoDE 

Liquid Level 
Control Relay 

Morsel M! W2 

There are 10 screw terminals on the unit. Facing the relay as 
shown, we look at the bottom terminals (left to right): 

Lo - (Charge mode). This is the point when the probe is dry 
the relay will turn on. 

Lo - (Discharge mode). This is the point when the probe in the 
tank is dry the relay will turn off. 

Hi - (Charge mode). This is the point when the probe in the 
tank is wet a relay will turn off 

Hi - (Discharge mode). This is the point when the probe in the 
tank is wet a relay will turn on. 

C - is common earth. All earth bonding must be terminated 
here for correct operation. 

" L " is "live" (240V AC) 

" N " is "neutral" (240V AC) 

If the tank is plastic, or if you are conducting tests in a plastic bucket, or the vessel has no earth point 
inside, you must install an earth rod within the tank, vessel or bucket and make sure that it is bonded 
back to C on the relay unit. 

3 DIP Switches 

3.1 DIP Switches 
(See Wiring Diagram for full program functions.) 

3.1.1 DIP 1 & 2 

DIP 1 and 2 control the Sensitivity, in other words the cleaner the liquid the higher the sensitivity setting 
must be. Concentrated acids, minerals are by their own chemical composition highly conductive, so a 

low level of sensitivity is required, purified water is almost an insulator against electrical current flow so a 
higher sensitivity inside the relay is required. 

3.1.2 DIP 3, 4 & 5 

DIP switches 3, 4 and 5, control delay on activation. For example, in discharge mode with DIP switches 
3, 4 and 5 set to 10 seconds, when the Hi point becomes wet it will activate the motor and it will take 10 
seconds of continual coverage of the probe sensor to make the relay close and start the pump. This is 
invaluable when the probe is in a turbulent part of a well where fluid is splashing around touching the 
sensors momentarily, and false activation cannot be tolerated. 

3.1.3 DIP 6 

DIP switch 6 controls the charge/discharge function. Set "ON" for charge, and "OFF" for discharge 

MTR Installation AU+US_y1-0-0.doc 13-May-2005 Page 1 of 4 
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3.2 Relay Contacts & their Applications 

3.2.1 Contacts 15, 16 & 18 

Contacts 15, 16, and 18 are used for electronic or visual notification of a change in state at the pump 
itself. Contacts 15, 16, and 18 are used for more advanced applications because they are a changeover 
relay, their state may be the same as contacts 25, 28 or the opposite. Both sets of contactors are 
triggered simultaneously. An example is when in discharge mode, (see Figure 1). 

You have a gravity flow coming in so the fluid reaches the lower sensor PB1, contacts 15 and 18 are 
open (15 being common to both contact 16 and 18) contacts 25 and 28 are also normally open but 
contacts 15 16 in this current situation are closed, whether PB1 is wet or dry is of no concern all will stay 
the same. The level now rises to PB2 and both relays change state, contacts 25 and 28 close to turn on 
the pump, contacts 15 and 16 are open, with 15 and 18 closed. 

In advanced applications this state change may be fed into a logic device to indicate the pump is running 
or the pump has stopped and perhaps light an LED or incandescent light source for visual confirmation 
that a change has occurred in the relay. 

3.2.2 Contacts 25 & 28 

Contacts 25 and 28 are used to control pump states. Contacts 25 and 28 are mostly used for turning on 
motors via a starting relay or solenoid, so, these sets of contacts react to the rising or falling levels of the 
fluid inside the tank, they will operate to turn on a pump in discharge mode when the top sensor is wet 
and in charge mode turn on the pump when the bottom sensor is dry. 

4 Practical Overview 

4.1 Discharge Mode - DIP switch 6 set to "OFF" 

Ground Level 

Gravity 

Inflow Ism au= 
25 Z 16 15 ' 

Zn, 
,aaea. a 

at .a 7 
. g, , 

NUT C 

CI.ARISC 
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... 
:ail 
An 

.m. s.c.. 
.CCO 

.... 

MULT1TRODE 

, 1.411}0 Lef01 

, Coated Rd 
3 

3.63.1 tC1B4 
3 ....sr*. 
l EllEaMall 

. C, L N 

Ans 
VP 

AM Ark 
VLir MN 

a tii 1111 

Figure 1- Discharge Mode 

Figure 1 shows two probes, (PB1 connected to 
Lo and PB2 connected to Hi). The pit is mostly 
underground and there is a gravity-fed inlet at the 
top left-hand side. The pit is empty with PB1 
completely dry. Dipswitch 6 is set to "OFF." 

Pump Contactor 

Power 

The relay operation depends on the electrical conductivity of liquid in the pit, i.e. no liquid = no current 
flow. The level starts to rise and covers PB1. 

This is a discharge operation so we do not want the relay to close and start a pump until the well is full so 
as the water rises it reaches PB2, the relay closes and the pump starts. The level now drops below PB2 
but the pump still continues to run, the level continues to drop below PB1 the relay opens the pump 
stops. 
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4.2 Charge Mode - DIP switch 6 set to "On" 

Gravity Outflow 
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Ground Level 

Figure 2 - Charge Mode 

Note: SC" is connected to common bonded earth. The unit will not operate correctly if not earthed. 

Pump Inflow 

Pump Contactor 

Note Dip Switch 
Settings 

Power 

Let's look at the same relay but in a tank that is 
charging (DIP 6 is now on). See Figure 3, where 
liquid is being pumped into a tank, and 
discharging through a gravity feed, the tank is on 
steel stands "x" metres above the ground. 

With the tank full, PB1 and PB2 will be wet, the relay is off, and the pump has stopped. Water is slowly 
fed out from the bottom, and now as PB2 (HI) becomes dry nothing happens; the water now drops to 
below PB1 (Lo), and the pumps restarts to fill the tank. 

The pump will continue to fill the tank until PB2 (HI), becomes wet again. 

4.3 MTRA Relay with Alarm (Discharge Applications Only) 

Figure 3 - MTRA Operation 

MTR Installation AU+US_v1-0-0.doc 13-May-2005 Page 3 of 4 
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Instal ation& te,450Oli(o 

The MTRA relay works in the same way as the MTR relay except the MTRA has a separate alarm output, 
and does not have a charge mode. The planned application is to close a contact to illuminate a warning 
alarm light. . Various other applications have included introducing a third probe to latch another relay. 

In Figure 2 we see three probes in a pit that is plastic, note the steel rod in the tank. (In a plastic vessel a 

steel rod must be used to create an earth return in the liquid so probes can function.) PB1, PB2, and PB3 
are dry, and the relay power LED is on. When water enters the pit and wets PB1, nothing happens, water 
now reaches PB2 causing contacts 13 and 14 to close, the pump LED to light, and the water to drop. 

If, for example, the pump has its inlet partially blocked, the level continues to rise and wets PB3. This 
closes a separate relay that can activate a red flashing light, an audible fog horn or send a 5 volt pulse 
into another device with the common cause to warn human beings that a spill is due to occur. If the 
pumps become unclogged and PB3 becomes dry the alarm opens again and breaks the circuit that stops 
the light from flashing or the foghorn from sounding. 

5 Most Common Installation Problems 
The relay requires a path between the probes to earth through the liquid. If you are testing in a plastic 
bucket, have installed the probe in a plastic tank or have no good earthing in the vessel you will need to 
install a separate earth and make sure all earth bonding comes back to the C terminal. Most problems 
like these are traced back to a lack of or poor earthing, or open circuits in the probe wiring. 

Now is the time to check the relay by using "the bridge testing line technique" remember you must 
simulate a fluid flow to correctly ascertain a good relay or a bad one. (All DlPswitch settings from 1 to 6 
should be off.) 

Cut two pieces of insulated flexible copper wire one black one red 250 mm long, strip both ends back 10 
mm on both cables, and join one black end and one red end. Insert the joined ends into C on the relay 
box, observing all safe electrical practises. You should have one black wire and one red wire free. 

Set your relay for discharge mode (DIP switch 6 is off) with no sensors connected to the unit, connect the 
red wire to Lo - nothing should happen (if it does return the relay for replacement or repair *). Now 
connect the black wire to the Hi terminal the relay activated LED should light instantly (if it does not, the 
relay should be returned for repair *). 

6 Troubleshooting 
I have checked all the DlPswitches and settings 
but in discharge mode as soon as the bottom This is the most common problem encountered with relay set up 

sensor gets wet the pump turns on then turns off and commissioning, the probe in the bottom of the tank is wired 

almost straight away. into the Hi terminal instead of the Lo terminal. 

The installation went fine but now and again the Check the sensitivity level set on the relay, some times the level is 

pump will not turn on even though I am sure the set for foul water but due to changes in the flow the water 

probe is wet. becomes grey or clear, try changing the setting from 201<f) to 
80K0 and monitor the results carefully. 

If you have completed the test schedule for the relay and it passed 

All wiring is complete and all DlPswitches have then check the wiring to the sensors for this is now where the 

been checked but the pump will not turn on at all. problem lies or in the earthing arrangements. If possible check 
the resistance between the sensor cable and the steel sensor on 
the probe to prove a solid connection. 

* Please contact your distributor or agent before returning any product for repair or warranty claim. 

MULTITRODE 
leaPers In Pump Simlon Memogement rtchnology 

MultiTrode Pty Ltd-Australia Sydney-Australia MultiTrode Inc-USA 
Ph: +61 7 3340 7000 Ph: +61 2 9533 7735 Ph: +1 561 994 8090 
Fx: +61 7 3340 7077 Fx: +61 2 9533 7790 Fx: +1 561 994 6282 

E-mail: salesemultitrode.com.au Visit www.multitrode.com.au for the latest information E-mail: salesamultitrode.net 
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MTR Level Relay 

The MTR level relay has proven itself to be 

simple and extremely reliable in pump stations 
everywhere. The MTR controls one pump or 
one alarm. The MTRA controls one pump and 

one alarm. 

Safe 
The extra low sensing voltage ensures maintenance staff 
and operators are protected at all times. 

Four sensitivities 
Allows the relay to operate effectively in a wide range 
of conductive liquids. 

a Activation delays 
Each output can have a different time delay to overcome 
wave action and turbulence. 

a LED indication 
High intensity LED indicators ensure clear signals. 
Power On (green). Alarm On (red). Pump On (yellow). 

a Dipswitch programmable 
All settings are easily selectable from the front panel. 

Proven reliability 
The proven design and performance of the relay ensures 
long-term reliability of the MultiTrode system. 

ra I.S application 
Perfect for 1.5 application when used with an MTISB. 

Specifications 
Mode of operation: 

MTR Mode 
MTRA Mode 

Charge/Discharge (Fill or Empty) 
Discharge ONLY 

Probe Inputs: 
Sensor inputs 
Sensor voltage 
Sensor current 
Sensitivity 

MTR : 2 / MTRA :3 
10/12VAC Nominal 
0.8mA max. (per sensor) 
lk, 4k, 20k, 80k 

Relay Outputs: 
MTR relay output 
MTR Output delay 

MTRA relay output 
MTRA Output delay 

Relay contact rating 

Relay contact life 
Terminal size 

2 contact sets : 1 N/O & 1 C/O 
0, 2.5, 5, 10, 20, 40, 80, 160 sec 

2 relays : both N/O 
Pump: 0.5, 10; Alarm: 0.5, 15 sec 

250 VAC 
5A Resistive, 2A Inductive 
105 Operations 
2 x 13 AWG/ 2.5mml 

Display 
LEDs: 

MTR 

MTRA 

Power On Pump Alarm 
Green Red 
Green Yellow Red 

Physical Product: 
Dimensions 

Mounting 
Enclosure 

2.7/8H x 1.3/4W x 4.1/2D (Inches) 
72Hx45Wx114D (mm) 
DIN Rail or 2 x #6 Screws / 2 x M4 Screws 
Makrolon (self-extinguishing) 

VI 4 

Power Supply: 
Supply Voltage AC 

Power Consumption 
Supply Voltage DC 
Power Consumption 

24, 110, 240, 415VAC' - 50/60Hz 
3.5 Watts max '(MTR only) 
12 or 24VDC, 
3 Watts max 

Environmental Range: 
Centigrade -10° to +60°C 
Fahrenheit +14° to +140°F 

N1653 =TED 2P27 

a Unique two-sensor operation (MTRA only) Available Models & Ordering Information 
Pump and alarm can be controlled using two or three 415VAC MTR-1 n/a 
sensors. Two-sensor operation is ideal for budget 240VAC MTR-2 MTRA-2 

applications or where space is limited. 110VAC MTR-3 MTRA-3 
24VAC MTR-4 MTRA-4 

a DIN rail or screw mounting 24VDC MTR-5 MTRA-5 

Low installed cost 12VDC MTR-6 MTRA-6 

U LTITRO D E 
. -Ssh.lrafittlginlIMat~f=t0100- 

Y1ulliTrode'Pty Ltd, AUSfralira 

SI 6 f,:iA:0,41*,111fx:1 

ro 633 _PI {iris :-.4113 

-e 3340 700d, 4d 7 b%7 

s 

. 

ilcsc rnultitrodr .COITLa 

°MultiTrode Inc USA 

6560 lEa;t,12Qgers. 

E)oca Florida s 334 ' 

50, 991 :1-;.r.;-+1".. 561.; 9,9!:1i6282 
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red Itn Bulletin No 6306-E 

Drawing No. LP0588 

Released 4/06 

Tel +1 (717) 767-6511 

Fax +1 (717) 764-0839 

www.redlion.net 

MODEL G306 - GRAPHIC COLOR LCD OPERATOR INTERFACE TERMINAL 
WITH QVGA DISPLAY AND TOUCHSCREEN 

CE 
FOR USE IN HAZARDOUS LOCATIONS: 

US LISTED 
Class 1, Division 2, Groups A, B, C, and D 

63YN Class II, Division 2, Groups F and G 
LABORATORY EQUIPMENT Class III, Division 2 

CONFIGURED USING CRIMSON SOFTWARE (VERSION 2.0 OR LATER) 

UP TO 5 RS-232/422/485 COMMUNICATIONS PORTS 
(2 RS-232 AND 1 RS-422/485 ON BOARD, 1 RS-232 AND 1 

RS422/485 ON OPTIONAL COMMUNICATIONS CARD) 

10 BASE T/100 BASE-TX ETHERNET PORT TO NETWORK UNITS 
AND HOST WEB PAGES 

USB PORT TO DOWNLOAD THE UNIT'S CONFIGURATION FROM A 
PC OR FOR DATA TRANSFERS TO A PC 

UNITS CONFIGURATION IS STORED IN NON-VOLATILE MEMORY 
(4 MBYTE FLASH) 

COMPACTFLASH SOCKET TO INCREASE MEMORY CAPACITY 

5.7-INCH STN PASSIVE MATRIX 256 COLOR QVGA 320 X 240 
PIXEL LCD 

5-BUTTON KEYPAD FOR ON-SCREEN MENUS 

THREE FRONT PANEL LED INDICATORS 

POWER UNIT FROM 24 VDC ±20% SUPPLY 

RESISTIVE ANALOG TOUCHSCREEN 

GENERAL DESCRIPTION 
The G306 Operator Interface Terminal combines unique capabilities 

normally expected from high-end units with a very affordable price. It is built 
around a high performance core with integrated functionality. This core allows 
the G306 to perform many of the normal features of the Paradigm range of 
Operator Interfaces while improving and adding new features. 

The G306 is able to communicate with many different types of hardware using 

high -speed RS232/422/485 communications ports and Ethernet 10 Base T/100 
Base-TX communications. In addition, the G306 features USB for fast downloads 
of configuration files and access to trending and data logging. A CompactFlash 
socket is provided so that Flash cards can be used to collect your trending and data 
logging information as well as to store larger configuration files. 

In addition to accessing and controlling of external resources, the 0306 
allows a user to easily view and enter information. Users can enter data through 
the touchscreen and/or front panel 5-button keypad. 

SAFETY SUMMARY 
All safety related regulations, local codes and instructions that appear in the 

manual or on equipment must be observed to ensure personal safety and to 
prevent damage to either the instrument or equipment connected to it. If 
equipment is used in a manner not specified by the manufacturer, the protection 
provided by the equipment may be impaired. 

Do not use the controller to directly command motors, valves, or other 
actuators not equipped with safeguards. To do so can be potentially harmful to 
persons or equipment in the event of a fault to the controller. 

A@ The protective conductor terminal is bonded to conductive 
parts of the equipment for safety purposes and must be 

connected to an external protective earthing system. 

WARNING - EXPLOSION HAZARD - SUBSTITUTION OF 
COMPONENTS MAY IMPAIR SUITABILITY FOR CLASS I, 
DIVISION 2/CLASS II, DIVISION 2/CLASS III, DIVISION 2 

CAUTION: Risk Of Danger. 
Read complete instructions prior to 

installation and operation of the unit. 

CAUTION: Risk of electric shock. 

CompactFlash is a registered trademark of CompactFlash Association. 

1 

CONTENTS OF PACKAGE 
- G306 Operator Interface. 
- Panel gasket. 
- Template for panel cutout. 
- Hardware packet for mounting unit into panel. 
- Terminal block for connecting power. 

ORDERING INFORMATION 
MODEL NO. DESCRIPTION PART NUMBER 

G306 
Operator Interface for indoor applications, 
textured finish with embossed keys 

G306C000 

G3CF 

64 MB Compact Flash Cards G3CF064M 

256 MB CompactFlash Cards G3CF256M 

512 MB Compact Flash Cards G3CF512M 

G3RS RS232/485 Optional Communications Cards G3RS0000 

G3CN CANopen Optional Communications Cards G3CN0000 

PSDR7 DIN Rail Power Supply PSDR7000 

SFCRM2 Crimson 2.0 2 SFCRM200 

CBL 

RS-232 Programming Cable CBLPROGO 

USB Cable CBLUSBOO 

Communications Cables I CBLxxxxx 

DR DIN Rail Mountable Adapter Products 3 DRxxxxxx 

Replacement Battery 4 BAL3R004 

G3FILM Protective Films G3FILMO6 

I Contact your Red Lion distributor or visit our website for 
complete selection. 

2 Use this part number to purchase Crimson on CD with a printed 
manual, USB cable, and RS-232 cable. Otherwise, download for free from 
www.redlion.net 

3 Red Lion offers RJ modular jack adapters. Refer to the DR literature for 
complete details. 

4 Battery type is lithium coin type CR2025. 
Industrial grade two million write cycles. 
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1. POWER REQUIREMENTS: 
Must Use Class 2 or SELV rated power supply. 
Power connection via removable three position terminal block. 

Supply Voltage: +24 VDC ±20% 
Typical Powers: 8 \V 
Maximum Power2: 14 W 
Notes: 

I. Typical power with +24 VDC, RS232/485 communications, Ethernet 
communications, Compact Flash card installed, and display at full brightness. 

2. Maximum power indicates the most power that can be drawn from the 
G306. Refer to "Power Supply Requirements" under "Installing and 

, Powering the G306." 
3. The G306s circuit common is not connected to the enclosure of the 

unit. See "Connecting to Earth Ground" in the section "Installing and 
Powering the G306." 

4. Read "Power Supply Requirements" in the section "Installing and 
Powering the G306" for additional power supply information. 

2. BATTERY: Lithium coin cell. Typical lifetime of 10 years. 
3. LCD DISPLAY: 

SIZE 5.7-Inch 

TYPE STN 

COLORS 256 

PIXELS 320 X 240 

BRIGHTNESS 165 ccl/m2 

BACKLIGHT' 20,000 HR TYP. 

*Lifetime at room temperature. Refer to "Display" in 'Software/Unit Operation" 
4. 5-KEY KEYPAD: for on-screen menus. 
5. TOUCHSCREEN: Resistive analog 
6. MEMORY: 

On Board User Memory: 4 Mbyte of non-volatile Flash memory. 
Memory Card: CompactFlash Type II slot for Type I and Type II 

CompactFlash cards. 
7. COMMUNICATIONS: 

USB Port: Adheres to USB specification 1.1. Device only using Type B 
connection. 

WARNING - DO NOT CONNECT OR DISCONNECT CABLES A WHIL 

A , WHILE POWER IS APPLIED UNLESS AREA IS KNOWN TO BE E 
USB PORT IS FOR SYSTEM SET-UP AND 

DIAGNOSTICS AND IS NOT INTENDED FOR PERMANENT 
CONNECTION. 

Serial Ports: Format and Baud Rates for each port are individually software 
programmable up to 115,200 baud. 
PGM Port: RS232 port via RJ12. 
COMMS Ports: RS422/485 port via RJ45, and RS232 port via RJ12. 
DH4SS TXEN: Transmit enable; open collector, Voil = 15 VDC, 

Von = 0.5 V @ 25 mA max. 
Note: For additional information on the communications or signal 

common and connections to earth ground please see the "Connecting to 
Earth Ground" in the section "Installing and Powering.the G306." 

Ethernet Port: 10 BASE-T / 100 BASE-TX 
RJ45 jack is wired as a NIC (Network Interface Card). 
Isolation from Ethernet network to G3 operator interface: 1500 Vrms 

8. ENVIRONMENTAL CONDITIONS: 
Operating Temperature Range: 0 to 50°C 
Storage Temperature Range: -20 to 70°C 
Operating and Storage Humidity: 80% maximum relative humidity (non- 

condensing) from 0 to 50°C. 
Vibration: Operational 5 to 8 Hz, 0.8" (p-p), 8 to 500 Hz, in X, Y, Z 

direction, duration: 1 hour, 3 g. 

Shock: Operational 40 g, 9 msec in 3 directions. 
Altitude: Up to 2000 meters. 

9. CERTIFICATIONS AND COMPLIANCES: 
SAFETY 
UL Recognized Component, File #E179259, UL61010 -1, CSA22.2 No.61010-1 

Recognized to U.S. and Canadian requirements under the Component 
Recognition Program of Underwriters Laboratories, Inc. 

UL Listed, File #E211967, UL61010-1, UL1604, CSA 22.2 No. 61010.1, 
CSA22.2 No. 213-M1987 
LISTED by Und. Lab. Inc. to U.S. and Canadian safety standards 

Type 4X Enclosure rating (Face only), UL50 
IECEE CB Scheme Test Certificate NUS/9737/UL, 

CB Scheme Test Report #E179259-V01-SO4 
Issued by Underwriters Laboratories Inc. 

MC 61010-1, EN 61010-1: Safety requirements for electrical equipment 
for measurement, control, and laboratory use, Part 1. 

IP66 Enclosure rating (Face only), IEC 529 
ELECTROMAGNETIC COMPATIBILITY 
Emissions and Immunity to EN 61326: Electrical Equipment 

Measurement, Control and Laboratory use. 

Immunity to Industrial Locations: 
Electrostatic discharge EN 61000-4-2 

Electromagnetic RF fields 

Fast transients (burst) 

Surge 

RF conducted interference 

Emissions: 
Emissions 

Criterion A 

for 

4 kV contact discharge 
8 kV air discharge 

EN 61000-4-3 Criterion A 

10 V/m 
EN 61000-4-4 Criterion A 

2 kV power 
1 kV signal 

EN 61000-4-5 Criterion A 

1 kV L-L, 
2 kV L&N -E power 

EN 61000-4-6 Criterion A 

3 V/rms 

EN 55011 Class A 

Note: 
I. Criterion A: Normal operation within specked limits. 

10. CONSTRUCTION: Steel tear metal enclosure with NEMA 4X/1P66 
aluminum front plate for indoor use only when correctly fitted with the gasket 
provided. Installation Category II, Pollution Degree 2. 

11. MOUNTING REQUIREMENTS: Maximum panel thickness is 0.25" (6.3 
mm). For NEMA 4X/IP66 sealing, a steel panel with a minimum thickness of 
0.125" (3.17 mm) is recommended. 
Maximum Mounting Stud Torque: 17 inch-pounds (1.92 N-m) 

12. WEIGHT: 3.0 lbs (1.36 Kg) 

DIMENSIONS In inches (mm) 

7.08 
(179.8) 

2.30 (58.4) 

8.83 (224.3) -1 
Q3 
OP 
CI C. 

g t> 

CI I> 

IMP 

I-0- 7.42 (188.5) 

OS 

1 

5.67 
(144) 

2 
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MOUNTING INSTRUCTIONS 
This operator interface is designed for through-panel mounting. A panel cut- 

out diagram and a template are provided. Care should be taken to remove any 
loose material from the mounting cut-out to prevent that material from falling 
into the operator interface during installation. A gasket is provided to enable 
sealing to NEMA 4X1IP66 specification. Install the ten kep nuts provided and 
tighten evenly for uniform gasket compression. 

Note: Tightening the kep nuts beyond a maximum of 17 inch-pounds (1.92 N- 
m) may cause damage to the front panel. 

8.25 (209.6) 
7.63 (193.8) 

10X 0.188 (04.8) 

1 

5.88 6.50 
(149.4) (165.1) 

4- 
All tolerances ±0.010' (±0.25 mm). 

ALL NONINCENDIVE CIRCUITS MUST BE WIRED USING 

1 

ADIVISION 2 WRING METHODS AS SPECIFIED IN ARTICLE 501- 
I 4 (b), 502-4 (b), AND 503-3 (b) OF THE NATIONAL ELECTRICAL 

CODE, NFPA 70 FOR INSTALLATION WITHIN THE UNITED ' STATES, OR AS SPECIFIED IN SECTION 19-152 OF CANADIAN 
ELECTRICAL CODE FOR INSTALLATION IN CANADA. 

CONNECTING TO EARTH GROUND 

AG The protective conductor terminal is bonded to conductive 
parts of the equipment for safety purposes and must be 
connected to an external protective earthing system. 

Each G306 has a chassis ground terminal on the back of the unit. Your unit 
should be connected to earth ground (protective earth). 

CONFIGURING A G306 
The 0306 is configured using Crimson software. Crimson is available as a free 

download from Red Lion's website, or it can be purchased on CD. Updates to 
Crimson for new features and drivers are posted on the website as they become 
available. By configuring the G306 using the latest version of Crimson, you are 
assured that your unit has the most up to date feature set. Crimson software can 
configure the G306 through the RS232 PGM port, USB port, or CompactFlash. 

The USB port is connected using a standard USB cable with a Type B 
connector. The driver needed to use the USB port will be installed with Crimson. 

The RS232 PGM port uses a programming cable made by Red Lion to connect 
to the DB9 COM port of your computer. If you choose to make your own cable, 
use the "0306 Port Pin Out Diagram" for wiring information. 

The CompactFlash can be used to program a G3 by placing a configuration file 
and firmware on the CompactFlash card. The card is then inserted into the target 
G3 and powered. Refer to the Crimson literature for more information on the 
proper names and locations of the files. 

USB, DATA TRANSFERS FROM THE 
COMPACTFLASH CARD 

A WARNING - DO NOT CONNECT OR DISCONNECT CABLES 
WHILE POWER IS APPLIED UNLESS AREA IS KNOWN TO BE 

I NON-HAZARDOUS. USB PORT IS FOR SYSTEM SET-UP AND 
DIAGNOSTICS AND IS NOT INTENDED FOR PERMANENT 
CONNECTION. 

In order to transfer data from the CompactFlash card via the USB port, a driver 
must be installed on your computer. This driver is installed with Crimson and is 

located in the folder CAProgram Files \Red Lion Controls \Crimson 2.0 \Device\ after 

Crimson is installed This may have already been accomplished if your 0306 was 

configured using the USB port 
Once the driver is installed, connect the 0306 to your PC with a USB cable, and 

follow "Mounting the CompactFlash" instructions in the Crimson 2 user manual. 

3 

The chassis ground is not connected to signal common of the unit. 
Maintaining isolation between earth ground and signal common is not required 
to operate your unit But, other equipment connected to this unit may require 
isolation between signal common and earth ground. To maintain isolation 
between signal common and earth ground care must be taken when connections 
are made to the unit. For example, a power supply with isolation between its 
signal common and earth ground must be used. Also, plugging in a USB cable 
may connect signal common and earth ground.' 

1. USB's shield may be connected to earth ground at the host. USB's shield 
in turn may also be connected to signal common. 

POWER SUPPLY REQUIREMENTS 
The 0306 requires a 24 VDC power supply. Your unit may draw considerably 

less than the maximum rated power depending upon the options being used. As 
additional features are used your unit will draw increasing amounts of power. 
Items that could cause increases in current are additional communications, 
optional communications card, CompactFlash card, and other features 
programmed through Crimson. 

In any case, it is very important that the power supply is mounted correctly if 
the unit is to operate reliably. Please take care to observe the following points: 

- The power supply must be mounted close to the unit, with usually not 
more than 6 feet (1.8 m) of cable between the supply and the operator 
interface. Ideally, the shortest length possible should be used. 

- The wire used to connect the operator interface's power supply should 
be at least 22-gage wire. If a longer cable run is used, a heavier gage 
wire should be used. The routing of the cable should be kept away from 
large contactors, inverters, and other devices which may generate 
significant electrical noise. 

- A power supply with a Class 2 or SELV rating is to be used. A Class 2 
or SELV power supply provides isolation to accessible circuits from 
hazardous voltage levels generated by a mains power supply due to 

single faults. SELV is an acronym for "safety extra-low voltage." Safety 
extra-low voltage circuits shall exhibit voltages safe to touch both under 
normal operating conditions and after a single fault, such as a 

breakdown of a layer of basic insulation or after the failure of a single 
component has occurred. 

CABLES AND DRIVERS 
Red Lion has a wide range of cables and drivers for use with many different 

communication types. A list of these drivers and cables along with pin outs is 

available from Red Lion's website. New cables and drivers are added on a 

regular basis. If making your own cable, refer to the "G306 Port Pin Outs" for 
wiring information. 

ETHERNET COMMUNICATIONS 
Ethernet communications can be established at either 10 BASE-T or 100 

BASE-TX. The G306 unit's RJ45 jack is wired as a NIC (Network Interface 
Card). For example, when wiring to a hub or switch use a straight-through cable, 
but when connecting to another MC use a crossover cable. 

The Ethernet connector contains two LEDs. A yellow LED in the upper right, 
and a bi-color green/amber LED in the upper left. The LEDs represent the 
following statuses: 

LED COLOR DESCRIPTION 

YELLOW solid Link established. 

YELLOW flashing Data being transferred. 

GREEN 10 BASE-T Communications 

AMBER 100 BASE-TX Communications 

On the rear of each unit is a unique 12-digit MAC address and a block for 
marking the unit with an IP address. Refer to the Crimson manual and Red 
Lion's website for additional information on Ethernet communications. 
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RS232 PORTS 
The G306 has two RS232 ports. There is the PGM port and the COMMS port. 

Although only one of these ports can be used for programming, both ports can 
be used for communications with a PLC. 

The RS232 ports can be used for either master or slave protocols with any 
G306 configuration. 

Examples of RS232 communications could involve another Red Lion product 
or a PC. By using a cable with RJ12 ends on it, and a twist in the cable, RS232 
communications with another G3 product or the Modular Controller can be 
established. Red Lion part numbers for cables with a twist in them are 
CBLPROGO I, CBLRLCO1 2, or CBLRCO2 3. 

G3 RS232 to a PC 

Connections 

G3: RJ12 Name PC: DB9 Name 

4 COMM 1 CCD 

5 Tx 2. Rx 

2 Rx 3 Tx 

N/C 4 DTR 

3 COM 5 GND 

N/C 6 DSR 

1 CTS 7 RTS 

6 RTS 8 CTS 

N/C 9 RI 

CONNECTING A G306 OPERATOR 
INTERFACE TO AN ICM5 

0 
0 

t 

ICSA5 DIP Switch Settings 

*** ** *** **Iiitt 
NA*Inen. 

!!!!!!M nIn! 
IgAtP2 5!g *:I 

yo.00ree 

* Application Dependent 

L-I 

I CBLPROGO can also be used to communicate with either a PC or an ICM5. 
2 DB9 adapter not included, 1 foot long. 
3 DB9 adapter not included, 10 feet long. 

G306 PORT PIN OUTS 

t=t 

Ir 

IS SI 0 

POWER 
CONNECTOR 

171 

ETHERNET 
(NIC) 

z z 

Mi 
I- X00 W- 
U IX 0 01- CY 

COMMS 
PORT 

03 

z z 
..... a. 

..... 
Z2 .(co2.0 xaxxxxw000xx I-I-WWI-UFO- 

COMMS 
PORT 

O 
USB 

TYPE B 
e 

[Fit 52321 

PGM PORT 

4 
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RS422/485 COMMS PORT 
The G306 has one RS422/485 port. This port can be configured to act as 

either RS422 or RS485. 

E 

RS422/485 4-WIRE 
CON NECTIONS 

I 

I° rye 

5V 

13 OC 

sv 

mot (00 

RS485 2-WIRE 
CONNECTIONS 

Note: All Red Lion devices connect A to A and B to B, except for Paradigm 
devices. Refer to www.redlion.net for additional information. 

Examples of RS485 2-Wire Connections 

G3 to Red Lion RJ11 (CBLRLCOO) 
DLC, IAMS, ITMS, PAXCDC4C 

Connections 

G3: RJ45 Name RLC: RJ11 Name 

5 TxEN 2 TxEN 

6 COM 3 COM 

1 TxB 5 B- 

2 TxA 4 A+ 

G3 to Modular Controller (CBLRLC05) 

Connections 

G3 Name Modular Controller Name 

1,4 TxB 1,4 TxB 

4,1 RxB 4,1 RxB 

2,3 TxA 2,3 TxA 

3,2 RxA 3,2 RxA 

5 TxEN 5 Tx EN 

6 COM 6 COM 

7 TxB 7 TxB 

8 TxA 8 TxA 

5 

DH485 COMMUNICATIONS 
The G306's RS422/485 CONN'S port can also be used for Allen Bradley 

DH485 communications. 

WARNING: DO NOT use a standard DH485 cable to connect this,port to Allen 
Bradley equipment. A cable and wiring diagram are available from Red Lion. 

G3 to AB SLC 500 (CBLAB003) 

Connections 

RJ45: RLC Name RJ45: A-B Name 

1 TxB 1 A 

2 TxA 2 B 

3, 8 RxA - 24V 

4, 7 RxB - COMM 

5 TxEN 5 Tx EN 

6 COMM 4 SHIELD 

4, 7 TxB - COMM 

3, 8 TxA - 24V 
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CRIMSON SOFTWARE 
Crimson software is available as a free download from Red Lion's website or 

it can be purchased on a CD, see "Ordering Information" for part number. The 
latest version of the software is always available from the website, and updating 
your copy is free. 

DISPLAY 
This operator interface uses a liquid crystal display (LCD) for displaying text 

and graphics. The display utilizes a cold cathode fluorescent tube (CCFL) for 
lighting the display. The CCFL tubes can be dimmed for low light conditions. 

These CCFL tubes have a limited lifetime. Backlight lifetime is based upon 
the amount of time the display is turned on at full intensity. Turning the 
backlight off when the display is not in use can extend the lifetime of your 
backlight. This can be accomplished through the Crimson software when 
configuring your unit. 

FRONT PANEL LEDS 
There are three front panel LEDs. Shown below is the default status of 

the LEDs. 

FLASHING Unit is in the boot loader, no valid configuration is loaded.1 

STEADY Unit is powered and running an application. 

'fq--...1;9#..:ottpiog), : 

OFF No Compact Flash card is present 

STEADY Valid Compact Flash card present. 

FLASHING 
RAPIDLY Compact Rash card being checked. 

FLICKERING 
Unit is writing to the Compact Flash, either because it is storing 
data, or because the PC connected via the USB port has 
locked the drive.2 

FLASHING 
SLOWLY 

Incorrectly formatted Compact Flash card present. 

GREEN EN :(Bcil-frpm) 

FLASHING A tag is in an alarm state. 

STEADY Valid configuration is loaded and there are no alarms present 

1. The operator interface is shipped without a configuration. After 
downloading a configuration, if the light remains in the flashing state 
continuously, try cycling power. If the LED still continues to flash, try 
downloading a configuration again. 

2. Do not turn off power to the unit while this light is flickering. The unit 
writes data in two minute intervals. Later Microsoft operating systems will 
not lock the drive unless they need to write data; Windows 98 may lock the 
drive any time it is mounted, thereby interfering with logging. Refer to 
"Mounting the CompactFlash" in the Crimson 2 User Manual. 

6 

- - - 

TOUCHSCREEN 
This operator interface utilizes a resistive analog touchscreen for user input. 

The unit will only produce an audible tone (beep) when a touch on an active 
touchscreen cell is sensed. The touchscreen is fully functional as soon as the 
operator interface is initialized, and can be operated with gloved hands. 

KEYPAD 
The G306 keypad consists of five keys that can be used for on-screen menus. 

TROUBLESHOOTING YOUR G306 
If for any reason you have trouble operating, connecting, or simply have 

questions concerning your new G306, contact Red Lion's technical support. 
For contact information, refer to the back page of this bulletin for phone and 
fax numbers. 

EMAIL: techsupportlaredlion.net 
Web Site: httpi /www.redlion.net 

SP308 Matfield Moggil SPS Westaways Farm Electrical Switchboard OM Manual

Q-Pulse Id TMS1003 Active 10/12/2014 Page 297 of 342



BATTERY & TIME KEEPING 

A WARNING - EXPLOSION HAZARD - THE AREA MUST BE 
KNOWN TO BE NON-HAZARDOUS BEFORE SERVICING/ 
REPLACING THE UNIT AND BEFORE INSTALLING OR ' REMOVING I/O WRING AND BATTERY. 

A W4RNING - EXPLOSION HAZARD - DO NOT DISCONNECT 
I EQUIPMENT UNLESS POWER HAS BEEN DISCONNECTED 

AND THE AREA IS KNOWN TO BE NON-HAZARDOUS. 

A battery is used to keep time when the unit is without power. Typica 
accuracy of the G306 time keeping is less than one minute per month drift. The 
battery of a G306 unit does not affect the unit's memory, all configurations and 
data is stored in non-volatile memory. 

ACAUTION: RISK OF ELECTRIC SHOCK 
The inverter board, attached to the mounting plate, supplies 
the high voltage to operate the backlight. Touching the 
Inverter board may result in injury to personnel. 

CAUTION: The circuit board contains static sensitive 
components. Before handling the operator interface without 
the rear cover attached, discharge static charges from your 
body by touching a grounded bare metal object Ideally, 
handle the operator interface at a static controlled clean 
workstation. Also, do not touch the surface areas of the 
circuit board. Dirt, oil, or other contaminants may adversely 
affect circuit operation. 

To change the battery of a G306, remove power, cabling, and then the rear 
cover of the unit. To remove the cover, remove the four screws designated by 
the arrows on the rear of the unit. Then, by lifting the top side, hinge the cover, 
thus providing clearance for the connectors on the bottom side of the PCB as 
shown in the illustration below. Install in the reverse manner. 

7 

Remove the old battery' from the holder and replace with the new battery. 
Replace the rear cover, cables, and re-apply power. Using Crimson or the 
unit's keypad, enter the correct time and date. 

Please note that the old battery must be disposed of in a manner that 
complies with your local waste regulations. Also, the battery must not be 
disposed of in fire, or in a manner whereby it may be damaged and its 
contents come into contact with human skin. 

The battery used by the G306 is a lithium type CR2025. 
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OPTIONAL COMMUNICATION CARD 
Red Lion offers optional communication cards for fieldbus communications. 

These communication cards will allow your G306 to communicate with many 
of the popular fieldbus protocols. 

Red Lion is also offering a communications card for additional RS232 and 

RS422/485 communications. Visit Red Lion's website for information and 

availability of these cards. 

CUSTOM LOGO 
Each G3 operator interface has an embossed area containing the Red Lion 

logo. Red Lion can provide custom logos to apply to this area. Contact your 
distributor for additional information and pricing. 

.51 (13) 

-fi'r7703%WP 1 I /, /:% /, /:% #,A 

...1.55 (42) 

Red Lion Controls 

20 Willow Springs Circle 

York PA 17402 

Tel +1 (717) 767-6511 

Fax +1 (717) 764-0839 

COMPACTFLASH SOCKET 
CompactFlash socket is a Type II socket that can accept either Type I or II 

cards. Use cards with a minimum of 4Mbytes with the G306's CompactFlash 
socket. Cards are available at most computer and office supply retailers. 

CompactFlash can be used for configuration transfers, larger configurations, 
data logging, and trending. 

Note: Do not remove or insert 
the CompactFlash card while 
power is applied. Refer to 
"Front Panel LEDs." 

CompactFlash- 
Insert Face Up 

Information stored on a CompactFlash card by a G306 can be read by a card 
reader attached to a PC. This information is stored in IBM (Windows1') PC 

compatible FAT16 file format. 

NOTE 

For reliable operation in all of our products, Red Lion recommends the 
use of SanDisk® and SimpleTech brands of CompactFlash cards. 

Industrial grade versions that provide up to two million write/erase cycles 
minimum are available from Red Lion. 

LIMITED WARRANTY 
The Company warrants the products it manufactures against defects in materials and workmanship for a period limited to two 
years from the date of shipment, provided the products have been stored, handled, installed, and used under proper conditions. 
The Company's liability under this limited warranty shall extend only to the repair or replacement of a defective product, at The 
Company's option. The Company disclaims all liability for any affirmation, promise or representation with respect to the products. 

The customer agrees to hold Red Lion Controls harmless from, defend, and indemnify RLC against damages, claims, and expenses 

arising out of subsequent sales of RLC products or products containing components manufactured by RLC and based upon 

personal injuries, deaths, property damage, lost profits, and other matters which Buyer, its employees, or sub-contractors are or 
may be to any extent liable, including without limitation penalties imposed by the Consumer Product Safety Act (FL. 92-573) and 

liability imposed upon any person pursuant to the Magnuson-Moss Warranty Act (Pl. 93-637), as now in effect or as amended 
hereafter. 

No warranties expressed or implied are created with respect to The Company's products except those expressly contained herein. 
The Customer acknowledges the disclaimers and limitations contained herein and relies on no other warranties or affirmations. 

Red Lion Controls BV 

Basicweg lib 
NL - 3821 BR Amersfoort 

Tel +31 (0) 334 723 225 

Fax +31 (0) 334 893 793 

Red Lion Controls AP 

31, Kaki Bukit Road 3, 

#06-04/05 TechLink 

Singapore 417818 

Tel +65 6744-6613 

Fax +65 6743-3360 
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7. Switchboard Works 
Test Results 1 
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P Richardson Industries Pry Ltd 

7.0 SWITCHBOARD WORKS TEST RESULTS 

File: Opr_Server/docsPsched/Masters.doc Revision 0 Date: 25 May 2001 
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2006 J & P RICHARDSON 

J. & P. RICHARDSON INDUSTRIES PTY LTD 
114 Campbell Avenue, WACOL QLD 4076 

Ph: (07)32112911 - Fax: (07) 3271 3623 

jpr@jpr.corn_au 

SWITCHBOARD & SHEETMETAL INSPECTION REPORT 

Form No. F1017/3 

Customer Name: ii-A4G Z__ C- 0 Job No: ' '3 44- 2_ Z 
Item: 

k x. 5 e-. (-Li 4 ci ,' 47C7in ,a/ PA/ e- ..Svi TC/1,5 0,-7%4; 

Drawing No: /1 VS' 4 2- 2- 

TASK 
PRODUCT 

DETAIL 
INSPECTED 

BY 
DATE 

PASS / 
FAIL 

CORRECTIVE ACTION 
REQUEST OR 
COMMENTS 

Design Documents . 2- 4--eg-c2 6 ? 
Drafting Documents "b , Mei-- :)..b- 1?-0, ' ? 
Sheetmetal 

(Refer F1018 for details) 
Switchboard 

Doors 

Cell/Panels 11-!-' 

Painting S 
Process ' 

Mtn DFT (40 STD) C 

Cure Test \-- 

Colour Exterior 
'd 

Colour Internal .r) 

Colour Panels 

Powder/Wet 

/ 
i ti tdi / 

" - ' Prafillritiffo MIN 40 
I , 

I, 1/ Hi' 
. 

Cubicle Erection 

Electrical Fitout 
(In accordance with drawings) 

-7-- VA g7/ 

Inspection & Test 

(Refer to F1019) 

Ii, VA gy/ 2 i- 42- 06 1-475' 

Packing ,...; 

Comments: 
4(7 b.- y 

,- 

1. 7 °A FA 07PIESPAMItilarek7 .. 111. ME A e .trifSr."1 r 

. . 

-- ... . 

- - -. .... 'IT' ... .:A;."-.--....77.:( =7:::;::.7.".:::: :1;"::=:::: ..... ..: 
- - - - 

... 

Awaiting Inspection 

Inspection & Test Passed ' 

Inspection & Test Failed, Awaiting Rectification 

Affix Status Here: - 
Yellow 

Green 

Red 
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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: jpngpr.com.au 

SWITCHBOARD / STIEFITMETAL 
INSPECTION CHECKLIST 

Form No. F1018/2 

CLIENT: 0412Z CC, JOB NO:J J42L 
PRODUCT DESCRIPTION: DRAWING & SCHEDULE NUMBERS 

t-e. 6' /, i ,le ...6-6,-)i-105". pa kyler,Lic . - can b. 
i 

CONSTRUCTION 
QUALITY 

COMPLIANCE 
WITH DRAWINGS REMARKS OR 

ACTION 
GOOD POOR YES NO 

1. -Folds ...- 

2. Welds 

3. Edges / File z-- i 

4. Gauge ,--- 

5. Material 

6. Ventilation Openings / Filter Bracket 
-.., 

7. Equipment Mounting Arrangement 

8. Doors Stiffened 

9. Escutcheons and Lexan Covers 

10. Cable Saddles 
7 

11. Grinding 
7 

12. Door Stays Fitted 
/ 

13. Earth Studs 
/ 

14. Rubber Retainer fki( fr,1 

__15.__Drawingliolder 

16. Hat Sections 
.-- 

17. Locking Bars Fitted 

18. External Crevice Welded and Ground V 

19. Legend Cards 

20. General Conditions Satisfactory .,--- 

21. Cabinet Clean ..-- 

22. YOb Name and Number Marked 

INSPECTED BY: ii------ DATE: 1.0_-_ ei, - - c4.6 

AFFIX STATUS HERE Yellow Awaiting Inspection 
Green Inspected/Tested Passed 
Red Inspected/Tested Awaiting 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.com.au 

SWITCHBOARD ELECTRICAL INSPECTION & TEST REPORT 

Form No. F1019/8 
Page I of 6 

Customer Name: /-i ge_c_CC) 
Project: 5 p 3e3, f /1,,,,...tp 8,-)A 4.t) 
JPR Job No: "I q- e-4, Z2 Item: p,, ,---tp 13 0 A pi) 
Constructed by: 1 . VP q Tested by: R Date: A.1- t 9,-06 
thi.V " el *4 4.1 -4:45).--4r'1W--*1t-l- 417r --.A tr in i -r" 

tAtifil 
--:". *5-4-1-4 

Main Functional Units Qty Size / Fuses/O/L 
Fuse Fittings Qty / Size Fuse Size 

0/L 
A; 

Circuit Breakers Qty 7 Size 
Neutral Reqd 7 Size ID / 
Earthing Checked 7 Size 7 
C.T.s Qb' Rating 
Meters Qty Rating 7 
Contactors / Rating 7 Voltage / 
Overloads Qty Rating Function 
Relays Qty 7.7 Rating / Voltage 7,, 
Timers Qty / Rating Voltage l 
Control Switches Qty / Rating / Function 
Push Buttons Qty / Rating v Function 7 
Pilot Lights Qty Rating Voltage 
Transformers Qty Rating Voltage 
ATTNFD/Soft Starter Qty / Rating / Function 
DC Supply Qty Rating / Voltage 7 
Terminals Qty Size 7 ID 

Engraving Qty / Size 7 ID / 
Cabling Type / Size 7 ID 7, 
Busbars Type , / Size / ID / 
Escutcheons / Shrouds Type Material / [P rating 7 
S.A. Metering CTs Qty Rating 

S.A Metering Links Type 
S.A. Meters Type Size 

JPR Label Fitted Stamped Safety Stkr 
Legend Card Qty / Correct 7; 
PLC/Telemetry Qty 7 Size 7 
Power Monitor Rela Ratin. Function 

0?1:itt' a 1 ' ' croA.R-7.;-1.-1.17ic:&-,*,;:t3,,pAtm.:--444142,, 
IP Sealing Rating 
Door Latches/Hinges Qty / Type Operation / 
Ventilation Required Type Operation 
Circuit Schedule Required Fitted Checked 
Terminal Tightness Power / Control / Result / 
Busbar System Clearances 7 Joints / ID / 
Earth Continuity Body? E / Doors to E V Panels to E 
Cubicle Cleaned 
Paint Finish Intact / 
Polarity Check R- R W- W / B- B / 
Function Power Control / PLC/Telem / 
Continuity Check R - R / W - W / B - B / I N - N I / 
Mb/n=6i . )4,z :-.04,-'04WF&- 7 - wffAIrtiP, :a_ V 'e:'c'-' . 4 Z - : , : , , .; .. 
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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: jprQpr.com.au 

SWITCHBOARD CONTINUITY & INSULATION TEST REPORT 

Form No. F101918 

Page 6 of 6 

Customer Name: kipc_cco 
Project: SP 30- F0,-17 8&A ) 
JPR Job No: ti g'-'4,, 2 2 Switchboard: Pe-1-4-7 8e2Ag9 
Constructed by: X. VA1 Tested by: 4 V AR Date: 2,/ -!2 -0-6 

liZ01144-VA-;-rer-'412,-,-7e-- MO; ,,tit-v-M'=-'1'2>r= 4----11. Al-41 -- .=-(...a.4., .gA...1W ,IW 
From To Red White Blue Neutral 

Sketch: 

f44-'4444ntg'-'101MatYW_G -1631:9-. . 1 7 . el 7 : ;qt,- liNA4Y-f--*Z',Z=. -.11&:;-i 
Designation 1000 V Test (Me) 23 kV Test ( lmin ) 1000 V Test (Me) 

Red to Earth 4. 00 
White to Earth isC) 0 
Blue to Earth 4.- (3 0 
Neutral to Earth 

Red to White 4,_ 

Red to Blue 40 0 
White to Blue 4..00 
Confluents: 
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J. & P. RICHARDSON INDUSTRIES PTY LTD 
114 Campbell Avenue, WACOL QLD 4076 

Pb: (07) 3271 2911 - Fax: (07) 3271 3623 

E-mail: jpngpr.com.au 

SWITCHBOARD ELECTRICAL INSPECTION & TEST REPORT 
VFD & SOFT STARTER SETUP 

Form No. F1019/8 

Page 3 of 6 

Customer Name: /4/44_/...c C.) 

Project: 5 P 30g )'p &4WD 
JPR Job No: t4 6 4.22, Item: p, r, p / -10-- 2 Drive: 

Constructed by: '. . VA R/ Tested by: A. VAR/ Date: 24 - /2-3 
Drive Type: E Pio riaoi...) 1--1 S F- 0 ci..5" 

Drive Rating: ireS A 
Drive Setup Details: 

Parameter Setting Function 

32 0,u 
4 i 4, /6- I/ 
4-2 444 *6 A 
4,- ? 23-- 4-kw 
446 5-0 M z_ 
7l y ..-..-s 

All other parameters are default settings. 

Comments: 
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J. & P. RICHARDSON INDUSTRIES PTY LTD - 114 CiTmObelleAvenue; WACOL-QLD 4076 - --- - 

Pb: (07) 3271 2911 - Fax: (07) 3271 3623 

E-mail: jprapncom.au 

SWITCHBOARD ELECTRICAL INSPECTION & TEST REPORT 
EARTH LEAKAGE TEST 

Form No. F1019/8 

Page 5 of 6 

Customer Name: ,/At-Lc 0 
JPR Job No: ,44 S 4.22_ Item: Pc., b-ip 5 a Av,,p 
Constructed by: j. VA P./ Tested by: A. VAR/ 1Date: 2,, - 
Test Unit Megger RCDT330 /. 'Other 

,,Lv4" 
Circutareaiar asi _,,, 

-a 'ra g - T'ar , N . r 

s, 

.3".''''41"3 ,, .... - 

' 

m 

... . 1.4. _ . 

Comments 
(n 

R 30 2,1 79.1 
Q t / 

_8 3 c> 2-3 -70.3- 

0 / 2- A 30 
3c> 1.-S 30 7, 

Comments:- 
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FILE: EMC0381/13L 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: 41.1.4-J4 

AUTHORISATIONS PERSONAL PROTECTIVE EQUIPMENT 

Authorisation from person in YES 
charge 

Air4.4 I i 

Long cotton clothing d YES 

Insulating work gloves in test d ys 
Insulating mats / covers in test Fr YES 

Switchboard rescue kit in test d YES 
7 gnatu e) 

TASK Isolation points identified and accessible 1, YES 
Work area clear of obstructions 11 YES 

LIVE LOW VOLTAGE WORK Unauthorised access prevented to work area 

P.P.E. is fit for purpose 

1 YES 

li YES 

Test equipment is fit for purpose [I YES 

Written authority to proceed has been obtained from 
a person in charge 

1:1_( YES 

TESTING SWITCHBOARDS JPR authorisation to conduct live work is current 13/ YES 
AND CONTROL PANELS 
WITHIN OUR 

Approved dedicated power supply only used for EC YES 

MANUFACTURING 
testing. 

PREMISES 
Approved dedicated power supply in current test V YES 

OPTION (A) RCD protected outputs used at power supply d YES 

> RCD protection checked daily prior to use 

> Safety Observer0/ is not required 

El/ YES 

el/ YES 

OPTION (B) Non RCD protected outputs used at power supply 0 YES 
> Supervisor consulted prior to use YES 

> Safety Observer is in attendance YES 

I understand and am fully aware of the requirements of this job safety analysis. 

Signatures: 1.2.2,7 2. 3. 4. 5. 
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Er 

8. "As Constructed" 
Drawings 

ID ID II ID 41111 
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J & P Richardson Industries Pty Ltd 

8.0 "AS CONSTRUCTED" DRAWINGS 

File: Opr_Server/docs/lsched/Masters.doc Revision 0 Date: 25 May 2001 
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B 

C 

E 

F 

G 

H 

2 3 I 4 I 5 I 6 I 7 I 8 9 I 10 I 11 I 12 I 13 I 
14 I 15 I 16 

SP308 MATFIELD STREET, MOGGILL 
SEWAGE PUMPING STATION 

ELECTRICAL DRAWING INDEX 
STANDARD DESIGN OPTIONS 

OPTION DESCRIPTION 
A INDIVIDUAL PUMP MOISTURE IN OIL (MI0 SENSOR AND FAULT RELAY YES 

B INDIVIDUAL PUMP MOISTURE IN STATOR (MIS) SENSOR AND FAULT RELAY NO 

C INDIVIDUAL PUMP BEARING TEMPERATURE SENSOR AND FAULT RELAY NO 

D INDIVIDUAL PUMP REFLUX VALVE MICROSWITCH ??? 

E STATION DRY WELL SUMP PUMP AND LEVEL INDICATION SENSORS YES 

F STATION PERMANENT GENERATOR - ATS AND CONTROL CONNECTIONS NO 

G STATION EMERGENCY STORAGE LEVEL SENSOR NO 

H STATION DELIVERY FLOWMETER ??? 

I BACKUP COMMUNICATION OPTIONS NO 

J PUMP CONNECTION (VIA DE-CONTACTOR) NO 

K CATHODIC PROTECTION NO 

L MOTOR THERMISTORS YES 

M MANUAL TRANSFER SWITCH - MTS YES 

N CURRENT TRANSFORMER (CT) METERING YES 

0 PUMPS ELECTRICAL INTERLOCK ??? 

P WET WELL WASHER YES 

N 

ELECTRICAL DRAWINGS INDEX 

DWG N°. TITLE SHEET REVISIONS 
486/5/7-ED055 ELECTRICAL DRAWING INDEX 00 0 A B 

486/5/7-ED056 POWER DISTRIBUTION SCHEMATIC DIAGRAM - MANUAL TRANSFER SWITCH 01 0 A B 

486/5/7-ED057 PUMP 01 SCHEMATIC DIAGRAM 02 0 A B 

486/5/7-ED058 PUMP 02 SCHEMATIC DIAGRAM 03 0 A B 

486/5/7-ED059 RESERVED (DRY WELL SUMP PUMP) 04 0 A B 

486/5/7-ED060 RESERVED (GENERATOR CONTROL) 05 

486/5/7-ED061 COMMON CONTROLS SCHEMATIC DIAGRAM 06 0 A B 

486/5/7-ED062 COMMON RTU I/O SCHEMATIC DIAGRAM 07 0 A B 

486/5/7-ED063 RTU POWER DISTRIBUTION SCHEMATIC DIAGRAM 08 0 A B 

486/5/7-ED064 RTU DIGITAL INPUTS TERMINATION DIAGRAM 09 0 A B 

486/5/7-ED065 RTU DIGITAL INPUTS TERMINATION DIAGRAM 10 0 A B 

486/5/7-ED066 RTU DIGITAL OUTPUTS TERMINATION DIAGRAM 11 0 A 13 

486/5/7-ED067 RTU ANALOGS & MISCELLANEOUS TERMINATION DIAGRAM 12 0 A B 

486/5/7-ED068 RESERVED (COMMON CONTROLS TERMINATION DIAGRAM) 13 

486/5/7-ED069 EQUIPMENT LIST 14 0 A B 

486/5/7-ED070 CABLE SCHEDULE 15 0 A 

486/5/7-ED071 SWITCHBOARD LABEL SCHEDULE 16 0 A B 

486/5/7-ED072 SWITCHBOARD CONSTRUCTION DETAILS 17 0 A B 

486/5/7-ED073 SWITCHBOARD CONSTRUCTION DETAILS 18 0 A B 

486/5/7-ED074 RAG REDUCTION TUBE FOR THE HYDROSTATIC LEVEL PROBE 19 0 A B 

486/5/7-ED075 RESERVED (CATHODIC PROTECTION UNIT) 20 0 A B 

486/5/7-ED076 RESERVED (FIELD DISCONNECTION BOX) 21 0 A B 

486/5/7-ED077 SWITCHBOARD GENERAL ARRANGEMENT - DOUBLE SIDED 22 0 A B 

486/5/7-ED078 TOP SLAB LAYOUT 23 0 A 

486/5/7-ED079 PIPEWORK LAYOUT 24 0 A B 

486/5/7-ED080 PIPEWORK LAYOUT 25 0 A B 

486/5/7-ED081 RESERVED (SWITCHBOARD PLATFORM GENERAL ARRANGEMENT) 26 i 

RAFTED L.PEGORA 0 V 
B 21.02-07 AMENDED AS CONSTRUCTED L. P 

A 22-08-06 ISSUED FOR RE-APPROVAL. D MC DRAFTING CHECK D.McKLAREN DESIGN R.P.E.Q. No DATE PRINCIPAL DESIGN MANAGER DATE 

06-064 ISSUED FOR APPROVAL L P CAD FILE Es es 84 2 2 P. SHERRIFF 

No DATE AMENDMENT N. APD Reference Drawings B.C.C. FILE No "s2ESIGN CHECK R.P.E.Q. No. DATE CLIENT DELEGATE DATE 

3 I 4 6 7 I B 

BRISBANE 

PCT 

"AS CONSTRUCTED" 

J. 8c P. RICHARDSON F4L (07) 3271 2911 

JIP,11 INDUSTRIES FRY LTD ELECTRICAL CONTRACTORS AND ENGINEERS FA (07) 3271 3623 

ABA 23 001 952 325 114 CAAP9ELL AVE rota oin 4076 DAL jFKiljpr.com.c. 

Sheet 00 

Date 21 2 07 I Trooxt LP. 

SP308 MATFIELD STREET 
SEWAGE PUMPING STATION 

12 

Checked D.1AC I J R DruUq No.. E06- 888422/AO 1 Rec. B 

TITLE SHEET No. 0 ELECTRICAL DRAWING 

AS CONSTRUCTED 

INDEX BRISBANE WATER DRAWING No. 

486/5/7-ED055 
13 I 14 I 15 I 16 

AMEND. 

B 
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0 
H 
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z 
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3 

rn 

, 

SR1,2,3 Fl 

621 

ENERGEX SUPPLY FROM 
3 PHASE 415VAC 
SUPPLY PILLAR 

N R 

111 

ENERGEX 
CT 
METERING 

Q1 

MAIN 
SOLATOR 
200A 
(NOTE 7) 

f=3 

O 622 

80kA 63A 

a 2 

ss, > 
co F.' w 
cy)m 0 

0 
"1 Z 

cn M 
0 o TI 

o 
0 cs) 

co 

Cl) 

CD 
CD 

CD 

MEN 
LINK 

ENERGEX MAINS 
POWER FAILURE RELAY 
REF 07.A2 

6 

Q2 
NORMAL SUPPLY 
MAIN SWITCH 
200A 
NOTE 1, 21 

GENERATOR 
CONNECTION PLUG 

R W 

I 

B N E 

I 

1 

Q3 A. 
GEN SUPPLY 
MAIN SWITCH 
200A 
INOTE 1, 2) 

MANUAL TRANSFER SWITCH 

GEN-N 

.490 

1I - 

63A 

SUB-DISTRIBUTION 
BOARD CB 

INOTE 1, 2) 

SUB-DISTRIBUTION 
BOARD NEUTRAL 

E N Ll L2 L3 

CONT'D ON SHEET 02 

T 

6A 

Q11 640 

641 

1 

642 
N1 

32A 

.012 
Ni 0 --1° 0 

16A = 

013 

-14 N3 o o 
10A 

KO 
6A 

Q15 

10A 

C11.60150 

6A 
N6 

C 

C 

C 

STATION MAINS 
POWER FAILURE RELAY 
REF 07112 

3 PHASE 
32 AMP 
OUTLET 

643 
NIA C 15A GPO 

644 
N3A C RTU LAPTOP GPO 

SPARE 

SPARE 

DSMR 

017 660 

10A N7 

REF 06 814 f 0 
I h FLUORO IN COMMON CUBICLE 

.-0---I h FLUORO IN PUMP CONTROL CUBICLE 

0 1 h FLUORO IN INCOMER CUBICLE 
._.-I-o---i h FLUORO IN A TS CUBICLE 

0 1 h FLUORO IN DISTRIBUTION CUBICLE 

NOTES 
1. INCOMING GENSET, MAIN, PUMP & DIST. BOARD 
CIRCUIT BREAKERS SHALL BE LINE SIDE 

SHROUDED. 

2. CIRCUIT BREAKER SETTINGS 100% 

3. ALL WIRES S. CABLE CORES ARE FERRULED 
WITH GRAFOPLAST SI2000 COMPATIBLE LABELLING. 

FLUORO IN RTU CUBICLE 

Q18 

4A 

670 

CRITEC 
SURGE 
FILTER 

SN 

661 

RTU POWER SUPPLY REF OEM 

1230 662 

6A 5N1 

N8 

Q19 675 

6A N9 

Q20 680 
C 

661 1231 664 

SURGE DIVERTER 
4A 5N2 RELAY 

661 Q32 665 

SPARE 
5N3 

661 Q33 666 

SPARE 
4A 5N4 

SURCHARGE IMMINENT REF 06:03 
RELAY 

EMERGENCY PUMP CONTROLREF 0654 
POWER SUPPLY 

GENERATOR ANCILLARY SUPPLY 
6A N10 10A SOCKET 

Q21 
SPARE 

6A 

Q22 667 -K/4)- --N12 VALVE PIT SUMP PUMP POWER 
6A - SUPPLY 

Q23 
SPARE 

6A 

REF 06:F11 

r., 
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10 11 12 3 14 15 16 

DIGITAL INPUTS 
CONT'D FROM SHEET 01 

1K2 24VDC POWER SUPPLY - 
E N R W B 

04 1K1 

-*1-° REFER SHEET 0817 

AA 

DI1.24V 2A J6. I J6- 011-CON 011-CON --1A 

- EMOTRON 
DE-CONTACTORS 

E -' --'1 

0 C 10 
1 2 P1-19 CM 

CONTROL POWER 

START PUSHBUTTON 

STOP PUSHBUTTON 

E/STOP PUSHBUTTON 

RESET PUSHBUTTON 

RUNNING 

STARTER FAULT 

MOISTURE IN OIL 

SPARE 

SPARE 

SPARE 

ON 

07 

I 

- 91 MSF-45 96 NI 
MODBUS I 

i C"'" 
i 

. 

I SUBMERSIBLE PUMP Not 
000. 1K5 DI00- DI00 

...----43 
(717ici,_< 

01-00 )-- 
K 

I 

100A 

NOTE 2 

- 

- 

100 

1K4 

92 97 II 
I _; 

93 SOFT 98 

0"'" 4 25.4kW 44.6AMPS 
1 I 

i 

3 4 P1-01 0 

0101 1S1 0101- 0101 

s° 
(14;1_< 

01-01 )- 9 
STARTER 

, (--- , 

1 

5 6 P1-02 1 

D101. 1S2 0102- 
1U1 PE III 

i 

10 9 L 1 130 

(...- 1- 
I 

I 

I 

MOTOR THERMISTORS 

--S° 
(:)1___020._< 

01-02 )-, 
7 153 8 P1-03 2 

0103. 0103- 0103 3 
01-03 )-, 

\ 04-1 
L 6A 

/13 .12 RUN 69 

110 
131 

C - 

I 

9 10 P1-04 3 

Dm, 1S4 0/04- 0104 
13 COMMON 701i 

1K7 1S4 I 

111 111 131 
11 RESET 75 III 

C-- _I 
L _.__. J 

01-04 )-. -14 
(..,9<gi_< 

11 12 P1-05 4 
1K1 0105. 0/05- 0105 

RESET 
131 

------° 
cp105,2_< 

01-05 )-- 
13 14 91-06 5 

1K3 76 Ili 
I 

77 11.-- 
Br 

D106. 0106- 0/06 
...-----C) 

C2.5.0_,_( 
131-06 )-. 

15 16 P1-07 6 
1K9 

I 

for L1 WON 

DI07. 0107- 0107 .)- ...---° 
c .Dgi 01-07 

17 18 P1, 0 8 

0108 .)-- 2.I 
I FAULT 1K3 or 

0 clB DI-08 
19 20 P1-09 e 

153 .101____I-r 101 

31 oi_ 106 

! OPERATE 1K1 

SOFT STARTER FAULT RELAY 
REF 02:C12 

LIN CON TACTOR E 

0109 Olt12_04 c 01-09 )-. 
107 

. 
''',1121 22 

21 22 1-10 9 ..-0-- MI 

FULL VOLT 2K2 REF 02:83, C12, E5 
0I10 011I_1_42_< 

DI-10 .)-. 
E/STOP 

FROM RTU 
REF 08:A13{ 

1K1 

101 E23 --.........0- 2414 
We 

I 
1 

RS485 
3 I 

R5485. A I A R 485A. TO SOFT 

I 

- 

SOFT STARTER BY-PASS CONTACTOR 
REF 02:A6 

CONT'D 
SHEET 

23 24 P1-11 10 

ON CONT'D 
07 SHEET 

DIGITAL OUTPUTS 
175485- II 11 R5485A- STARTER 2 

REF 03:E6 

HRM1 

+ 24VDC POWER SUPPLY - 
Cable 15 ' Cable 16 

103 

REFER SHEET 08:C7 

J6- 001-CON 1K6 105 4-_,...-0 
a 

1K4 

HOURS RUN METER 
, D01.24V 001.14V 24 J6. m ) 

EMG1 

RUN RELAY 
REF 02:C4, 03: E6 

CM P4-01 103 104 

1K6 

._______,0 

REF 06:C6 

ON OFF 

0000 0000 0000. 0000- 
RUN 00-00 I 

COMMAND 
0 NO P4-02 105 106 

1K7 
REF OHS -0 I 0 0 

1ESTR 
0001 0001 0001 0001- 

101 
00-01 I 

FAULT RESET 

11K5 
CONTROL CCT 'POWER ON' RELAY 

1 NO P4-03 107 108 
1K8 

REF 02: CS 

REF 02,812 D002 0001 0001. 0001- 00-02 I 
EMERGENCY MODE INTERRUPT 

2 NO P4-04 109 110 REF 06: C4 

1K9 0003 0003 DO-03 ' SPARE 
101 

) 0 
C 1" 3 NO P4 -OS 111 112 

100N 

140 

L N 

HI 

\ 
15 C 

' 

MOISTURE IN OIL 
REF 02,012 

°101 CONT'D ON CONT'D ON 

SHEET 07 SHEET 07 

i_ 
PROBE IN 

DC 18C 
LEGEND: 

NOTES 

SWITCHBOARD POWER TERMINAL 

525 SWITCHBOARD CONTROL TERMINAL 

SWITCHBOARD GENERATOR TERM. 

0 FIELD DEVICE TERMINAL 

E PLC TERMINAL 

GI RTU TERMINAL 

SS TERMINAL 

PLC/RTU MARSH. FUSE TERMINAL 

0 PLC/RTU MARSH. LINK TERMINAL 

-G..-- DISCONNECT PLUG 

PUMP 

1. INCOMING GENSET, MAIN, PUMP & DIST. BOARD 
CIRCUIT BREAKERS SHALL BE LINE SIDE 

SHROUDED. 

2. CIRCUIT BREAKER RATINGS TO SUIT FAULT 
LEVEL & LOAD ENSURE TYPE 2 CO-ORDINATION 
WITH CONTACTORS & OVERLOADS TO IEC 947-4 

3. ALL WIRES & CABLE CORES ARE FERRULED 
WITH GRAFOPLAST SI2000 COMPATIBLE LABELLING 

4. FAULT LEVEL OF 20kA AT 415V FOR 0.2sec. 011-02 RTU DIGITAL INPUT 

001-02 > RTU DIGITAL OUTPUT 

A11-02 RTU ANALOGUE INPUT 

A01-02 I RTU ANALOGUE OUTPUT 

Sheet 02 
AS CONSTRUCTED" J. ___& P. RICHARDSON FtL (07) 3271 2911 

INDUSTRIES PlY.LTD ELECTRICAL CONTRACTORS AND ENGINEERS FAX (07) 3271 3623 

AU 23 001 952 325 114 CAIPBEIL ;E NICOL OLD 4076 BINL jprjpr.cornm CONT'D ON SHEET 03 

AS CONSTRUCTED 
Dote: 21-2-07 Trace& LP. Checked: 0.11C JPR Drow No.: E06-13884 A2 Rev.: B 

B 21-02 -07 AMENDED AS CONSTRUCTED L P DRAFTED L.PEGORARO 

DESIGN R.P.E.O. No. DATE PRINCIPAL DESIGN MANAGER DATE 

PROJECT 
SP308 MATFIELD STREET 
SEWAGE PUMPING STATION 

TITLE PUMP Not 
SCHEMATIC DIAGRAM 

SHEET No 2 

A 22-0846 ISSUED FOR RE- APPROVAL ROVAL D.MC DRAFTING CHECK D.McKLAREN BRISBANE WATER DRAWING No. 

486/5/7-ED057 
AMEND. 

B 
A 66-0506 ISSUED FOR APPROVAL L P CAD FILE B88422 P. SHERRIFF 

CLIENT DELEGATE DATE AMENDMENT DRN. "DESIGN CHECK R.P.E.O. No. DATE 
BRISBANE 

No APD. Reference Drawings B.C.C. FILE No. 

2 3 4 6 7 9 10 11 12 13 14 15 16 
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11 12 14 15 16 

B 

A 

0 

No 

CONT'D FROM SHEET 02 

E N R W B 

05 2K1 

2K2 

100A 
NOTE 2 

200W 

2K4 

EMOTRON 
L1 MSF-45 T1 

MODBUS 

L2 T2 

OPTION K 

FIELD DISCONNECT BOX 
OR 

DE-CONTACTORS 

13 SOFT 13 Ili 
STARTER 

2U1 PE NI 

209 112 
230 r12 RUN 69 11 

210 237 
13 COMMON 70 

11 RESET 75 

RESET 

201 

253 
lot 202 11--21 22 207 

76 

77 

2 

FAULT 
33 0_106 

OPERATE 
1 

B1 

BI 

Br 

200W 

E/STOP Z°'1123 - 24 Ili--/°8 _,,,,J3- 
FULL VOLT 

I 
1 

RS485 
I 2 3 

i 

I 

FROM SOFT 
STARTER 1 

REF 02:E6 

2K1 

2K6 

EMG2 

06:06 

ON OFF 
$0------ 

2ESTR 

A. A 6 

125485A- II 

Cable 16 

I I R54858- 
Cable 17 

203 

D2K3 

2K1 

TO GRAPHIC 
DISPLAY 
REF 08:111 

HRM2 

205 

201 

201 

2K9 

02K4 

E2K5 

°201 

PROBE IN 
PUMP 

240 

NC 

JHI c 15 C 

18 C 

200W 

CONTI) ON SHEET 04 

71-02.07 

22-084 

06-06-06 

DATE 

AMENDED AS CONSTRUCTED 
ISSUED, FOR RE-APPIRC>VAL. 
ISSUED FOR APPROVAL 

AMENDMENT 

L P 

_J 

SUBMERSIBLE PUMP Not 
25.4kW 44.6AMPS 

MOTOR THERMISTORS 

SOFT STARTER FAULT RELAY 
REF 03{12 
LINE CONTACTOR 
REF 03.83, 02, ES 

SOFT STARTER BY-PASS CONTACTOR 
REF 03:A6 

HOURS RUN METER 

RUN RELAY 
REF 03:C4, 02: E6 

CONTROL CCT 'POWER ON RELAY 
REF 03:812 

MOISTURE IN OIL 
REF 03:012 

DIGITAL INPUTS 

24VDC POWER SUPPLY - 
REFER SHEET 08.C7 

012.24V 2.1 J6. 0 012-0011 012 -CON 

37 

39 

41 

43 

45 

47 

49 

51 

53 

55 

57 

CONT'D ON 

SHEET 07 

0116. 

35 

2K5 

0117. 

D118. 

0119. 

0120 

0121. 

0122. 

0123. 

0 

21:1 

253 

254 

2K1 

2K3 

2K9 

36 P2-19 CM 

0116- 
O i_ri_< 

0118- 

N6 
38 P2-01 16 

0117- 0 
40 P2-02 17 

42 P2 -03 18 

0120- 

:I:(12-018 19 

DI 0 N 

0119- 0/19 19,41_< 

0120 012tl_u_< 
46 P2-05 20 

0121- 

0122- C1 O 10/ 22 27 

P2 -06 21 

0 
48 

50 P2-07 22 

0123- 0/23 

52 

54 

O 
001/2254 

0115 

24 

P2 -08 23 

56 P2-10 25 

O 0 0/262._< 06 
S8 P2-11 26 

DI-16 

DI-17 

DI-18 

DI-19 

DI-20 

DI-21 

DI-22 

DI-23 

DI-24 

DI-25 

DI-26 

DIGITAL OUTPUTS 

24VDC POWER SUPPLY - 
REFER SHEET 08.07 

002.24 V 002.24 V J6. I 
2A 

P4-11 121 

0008 0008 0008. 

8 NO P4-12 123 

0009 0009 0009. 

9 NO P4 -13 12S 

0010 0010 0010. 

10 NO P4-14 127 

0011 0011 

CONT'D ON 
SHEET 07 

"AS CONSTRUCTED" 

0 
129 

CONTROL POWER 

START PUSHBUTTON 

STOP PUSHBUTTON 

E/STOP PUSHBUTTON 

RESET PUSHBUTTON 

RUNNING 

STARTER FAULT 

MOISTURE IN OIL 

SPARE 

SPARE 

SPARE 

CONT'D ON 

SHEET 07 

RUN COMMAND 
124 REF 03:E5 

FAULT RESET 
126 REF 03: CS 

EMERGENCY MODE INTERRUPT 
128 REF 06: 04 

SPARE 

LEGEND: 

SWITCHBOARD POWER TERMINAL 

0 

0 
13 

O 

O 

841-02 

D01-02 

At1-02 

A01-02 

SWITCHBOARD CONTROL TERMINAL 

SWITCHBOARD GENERATOR TERM. 

FIELD DEVICE TERMINAL 

PLC TERMINAL 

RTU TERMINAL 

SS TERMINAL 

PLC/RTU MARSH. FUSE TERMINAL 

PLC/RTU MARSH. LINK TERMINAL 

DISCONNECT PLUG 

RTU DIGITAL INPUT 

RTU DIGITAL OUTPUT 

RTU ANALOGUE INPUT 

RTU ANALOGUE OUTPUT 

& P. RICHARDSON 

NOTES 

CONT'D ON 

SHEET 07 

1. INCOMING GENSET, MAIN, PUMP 8, DIST. BOARD 
CIRCUIT BREAKERS SHALL BE LINE SIDE 

SHROUDED. 

2. CIRCUIT BREAKER RATINGS TO SUIT FAULT 
LEVEL 0 LOAD ENSURE TYPE 2 CO-ORDINATION 
WITH CONTACTORS & OVERLOADS TO EC 947-4 

3. ALL WIRES & CABLE CORES ARE FERRULED 
WITH GRAFOPLAST SI2000 COMPATIBLE LABELLING 

4. FAULT LEVEL OF 20kA AT 415V FOR 0.2sec. 

5. ADD ACTUAL PUMP RATINGS 

PH. (07) 3271 2911 

WV. MIES PTY LID ELEG1R1CAL CONTRACTORS AND ENGINEERS FAY. (07) 3271 3623 

UR 2.3 001 952 325 114 CAIESELL lIE WM OLD 4076 E1441L kefljet.ccen.ou 

Sheet 03 

D MC 

DRAFTED L.PEGORARO 

DRAFTING CHECK D.MCKLAREN DESIGN R.P.E .0. No. DATE PRINCIPAL DESIGN MANAGER DATE 

Date. 21-2-07 Trocect LP. 

PROJECT 
SP308 MATFIELD STREET 
SEWAGE PUMPING STATION 

Checked: DAC JPR DKr: No.: E06- 888422 A3 

TITLE PUMP No2 
SCHEMATIC DIAGRAM 

Rev.: B 

L P CAD FILE 138E5.422 

2 

DRN. 

3 

APO. Reference Drawings 

4 

CC. FILE No 

6 

,.,...DESIGN CHECK 

7 

P. SHERRIFF 

R.P.E.O. No. DATE CLIENT DELEGATE 

9 

DATE 

10 12 

AS CONSTRUCTED 
SHEET No. 3 

BRISBANE WATER DRAWING No. 

486/5/7-ED058 
AMEND 

B 

13 14 15 16 

B 
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A 

B 

C 

D 

E 

F 

G 

H 

10 
I 

11 I 12 
I 13 I 14 I 15 I 16 

RESERVED FOR DRY WELL SUMP PUMP 

B 21-02-07 AMENDED AS CONSTRUCTED L.P. 
A 

A 

2248-06 

06-06-06 

No DATE 

ISSUED FOR RE-APPROVAL 
ISSUED FOR APPROVAL 

D.MC 

L.P. 

DRAFTED 

CAD FILE 

L.PEGORARO 

D.McKLAREN 

B88422 
DESIGN R.P.E.O.Na DATE 

AMENDMENT DRN. APO. Reference Drawings B.C.C. FILE No. DESIGN CHECK R.P.E.Q. No. DATE 

PRINCIPAL DESIGN MANAGER DATE 

P. SHERRIFF 

CLIENT DELEGATE DATE 

2 3 4 6 7 8 10 

"AS CONSTRUCTED"7 

J. & P. RICHARDSON PH. (07) 3271 2911 

INDUSTRIES PTY LTD ELECTRICAL CONTRACTORS AND ENGINEERS FAX. (07) 3271 3623 

AWL 23 E01 952 325 114 CJ IPBELL 8.6 SOX 010 4075 844L jprOjpr.contou 

Dote: 21-2-07 I Troeed: LP. I CJ.ekeet 0 .1C I .PR DIM1111,1 No.: E06-888422/M key., 8 

PROJECT 
SPS3O8 MATFIELD STREET 
SEWAGE PUMPING STATION 

11 

Sheet 04 

'TITLE 
SUMP PUMP 
SCHEMATIC DIAGRAM 

12 13 14 

AS CONSTRUCTED 
SHEET No. 4 

BRISBANE WATER DRAWING No. 

486/5/7-ED059 
AMEND. 

15 16 
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10 12 I 13 I 14 I 15 

RESERVED FOR GENERATOR ATS 

"AS CONSTRUCTED" 

P. 1 J . & P RICHARDSON PK (07) 3271 2911 

INDUSTRIES Pr( LTD ELECTRICAL CONTRACTORS ANO ENGINEERS FM- (07) 3271 3623 

AIM 23 001 952 326 114 CARPOOL RR WEL OLD 4076 GAIL iviljpecentau 

Dole: 21-2-07 I Tnxed: LP. I Checked: 0.110 i JPR Drovino No.: [06-B88422/A5 I Rev.: El 

Sheet 05 
AS CONSTRUCTED 

B 21 -02 -07 AMENDED AS CONSTRUCTED L . P . DRAFTED L.PEGORARO 

A 22-06-06 ISSUED FOR FRE-APPIROVAL. D.MC DRAFTING CHECK D McKLAREN DESIGN Na DATE PRINCIPAL DESIGN MANAGER DATE 

0 060645 ISSUED FOR APPROVAL L.P. CAD FILE B88422 P. SHERRIFF 

No DATE AMENDMENT DRN. APD. Reference Drawings B.C.C. FILE No. DESIGN CHECK R.P.E.Q. No. DATE CLIENT DELEGATE DATE 

2 3 4 6 I 7 I 8 9 10 

PROJECT 
SPS3O8 MATFIELD STREET 
SEWAGE PUMPING STATION 

'TITLE 
GENERATOR CONTROL 
SCHEMATIC DIAGRAM 

11 I 12 I 13 I 14 

SHEET No. 5 

BRISBANE WATER DRAWING No. 

486/5/7-ED060 
AMEND. 

15 16 
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B 

E 

F 

G 

H 

11 13 I 14 I 15 I 16 

675 

675 

675 

SIR 

COMMON CONTROL SECTION 

EMERGENCY PUMPING MODE 

1240VAC) 

240VAC POWER SUPPLY NO 

REF 01.E14 

681 

675 

675 

SI_DTo 

675 

682 

EMGDT 

240VAC SUPPLY 
REF 01114 

REF 0613 

REF 07432 

683 

SIR 
SURCHARGE IMMINENT 
LEVEL RELAY 

670 L 

N8 

675 

681 

0115. 

DI15- 

HI 

1K8 

REF 02P14 

684 

nSIDT 
N9 

W. 10SEC 

EMGDT 
N9 

SITE SPEC. 

DEMG1 
9 

2K8 nEMG2 
685 N9 

REF 03P14 

COMMON CONTROL SECTION 

SWITCHBOARD DOOR MONITORING 

J9. 24VDC POWER SUPPLY - 
REF 08:E7 

DOOR SWITCHES CLOSED 1001 DOORS CLOSED 

19- 

19. C:0 057 
,,7C) .,7 °52 052 0S3 053 DS6 054 DSO 055 DS8 DS5 

DSMR SWITCHBOARD DOORS 
MONITOR RELAY 
REF 01:D11. 06:C10 

SURCHARGE IMMINENT 
ON DELAY TIMER 
REF 0613 

EMERGENCY PUMPING MODE 
OFF DELAY TIMER 
REF 06:03. 07:02 

EMERGENCY PUMPING MODE PUMP 1 

REF 02:ES 

EMERGENCY PUMPING MODE PUMP 2 

ON DELAY TIMER 
REF 03.ES 

CONT'D 
SHEET 

ti 
cz, 

DIGITAL INPUTS 

(1131 

CONT'D 
SHEET 

FROM 
07 

SWITCHBOARD DOOR STATUS 

FROM 
07 

DOOR SWITCHES CLOSED WIfIl DOORS CLOSED 

0131. CISMR 057 OS4 D58 °S5 059 [69 059A DS10 nc DS11 0131_ nip 
-17.° .1%.*() 

0" 
67 68 P2-16 

ATS SECTION 

31 

SURGE DIVERTERS 

SO1 SD2 SD3 SURGE FILTE 

COMMON CONTROL SECTION 

LEVEL MONITORING 

SIR-E1 

LO- 

Multitrode 
Model 
MTR-2 
240VAC 

16 

15 

25 

28 
C 

(NOTE 2) 

SIR TEST SIR-E2 

REF 07:64 

6001 601 

Co LEVEL PROBE 

24VDC SUPPLY 
REF 0817 

REF 07:02 

24VDC SUPPLY 
REF 080 

REF 0712 

J7. 

17- 

0130 

0130- 

.114. 

LR3 
WET WELL HIGH 
LEVEL RELAY 

. YE HI 

VE LO 

Multitrode 
Model 
MTR-5 
24VDC 

25 

28 

(NOTE 2) 

LR4 
VALVE PIT 
LEVEL RELAY 

114- 

0142. 

0142- 

HI 

VE LO 

Multitrode 
Model 
MTR-5 
24VDC 

25 

28 

LR3-E1 

CR3 TEST LR3-E2 

REF 07:04 

602 *603 

I I 

(411 LEVEL PROBE 

LR4-E1 

(NOTE 2) 

604 

(1,) LEVEL PROBE 

240VAC SUPPLY 
REFER 0013 

REF 07:82 

5012 

SD. 

5023 I 1 503 

664 

SD ALARM RELAY 
SD- 

SN2 

DID_ 

D113- 

E SOAR E 
J 12 

O E 
CLOSE = HEALTHY 

"AS CONSTRUCTED" 

NOTES 

1. ALL WIRES & CABLE CORES ARE FERRULED 
WITH GRAFOPLAST S12000 COMPATIBLE LABELLING. 

2. SET DIPSWITCH TO 'CHARGE' MODE. 

LEGEND: 

SWITCHBOARD POWER TERMINAL 

0 SWITCHBOARD CONTROL TERMINAL 

SWITCHBOARD GENERATOR TERM. 

0 FIELD DEVICE TERMINAL 

13 PLC TERMINAL 

RTU TERMINAL 

SS TERMINAL 

PLC/RTU MARSH. FUSE TERMINAL 

O PLC/RTU MARSH. LINK TERMINAL 

DISCONNECT PLUG 

011-02 ) RTU DIGITAL INPUT 

< 001-02 > RTU DIGITAL OUTPUT 

RTU ANALOGUE INPUT 

RTU ANALOGUE OUTPUT 

M1-02 

A01-02 

. & P. RICHARDSON PH. (07) 3271 2911 

INDUSTRIES Ply LID ELECTRICAL CONTRACTORS AND ENGINEERS Fa (07) 3271 3623 

olLBX 23 001 952 325 114 CAIEBELL AYE 191031. OLO 4076 DAL jprOjpr.com.ou 

Sheet 06 

B 

A 

0 

21-02-07 AMENDED AS CONSTRUCTED) L.P. 

Z2-08-06 ISSUED FOR RE- APPROVAL D.MC 

06-06,06 ISSUED FOR APPROVAL L.P. 

DRAFTED L PEGORARO 

DRAFTING CHECK D.McKLAREN DESIGN 

CAD FILE B88422 
No DATE AMENDMENT DRN APD. 

2 3 

Reference Drawings C FILE No. CHECK 

4 6 7 

R.P.E.Q. No. DATE PRINCIPAL DESIGN MANAGER DATE 

P. SHERRIFF 
BRISBANE 

R.P.E.Q. No. DATE CLIENT DELEGATE DATE n WATER 

8 10 

Dole: 21-2-07 Troced: LP. Checked: C.11C JPR NINA No.: EDS-888422 AS Rev.: B 

TITLE 
COMMON CONTROLS 
SCHEMATIC DIAGRAM 

PROJECT 
SP308 MATFIELD STREET 
SEWAGE PUMPING STATION 

AS CONSTRUCTED 
SHEET No. 6 

BRISBANE WATER DRAWING No 

486/5/7-ED061 
AMEND. 
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11 12 1 13 4 15 16 

CONT'D FROM 

SHEET 02 

SOAR 

LOC REM 

I $0 

RTU DIGITAL INPUTS 

33 

CONTI) FROM 
SHEET 03 

0117 

59 

0128 

BA7770a 

RTU 

EMGDT 

65 

CONT'D ON 

SHEET 06 

ti 
01 

LR3 

Dill- 0 0111 0111 

26 P1-12 11 

0112- 0 0112 0112 

28 P1-13 12 

0113- 0 0113 0113 

30 P1-14 13 

0114- 0 0114 0/14 
< 

32 P1-15 14 

0115- 0 -C 
0115 0115 

34 P1-16 15 

D127- 0 0127 

60 P2-12 

0127 

0128- 0 0/28 

62 P2-13 

0/29- 0129 
C 

0129 

64 P2-14 

D130- 0130 
C 

0130 

66 P2-15 30 

24VDC POWER SUPPLY - 
REFER SHEET 08.C7 

1N3.24V 2A 36. 
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I a=o 5 I 

12 I 13 I 74 I 75 I 1 

RTU COMPARTMENT 
MITS RTU 
MD3 311 EA 

8 CHANNEL 
DIGITAL OUTPUT 

MODULE 
D01.24 V 001.24V 

I 001 

0000 

D001 

D002 

0003 

D004 

DOOS 

D006 

D001 

COM 

D000 
001-0011 

4=1. 10 3 2A 
Al 

00 D000 
a=o 104 

Wh D000. 

0001 
2 

cCID 105 
0000 - 

01 D001 
aZID 106 Bk 

Wh 00/r 

D002 
3 

-C 4 

a=o 107 
D001- 

02 0002 
® 108 

Bk 

0002. 

D003 

atrt 109 
Bk 0002- 

03 0003 
am 119 

Wh 0004. D004 

-( 5 a=o 

04 D004 
® 112 

0005 
6 

CED 113 
Bk 0004- 

05 DOGS 
114 ® 

Wh D005. 

D006 

7 ® 115 

06 D006 
GED 116 

D007 

8 
CLID 117 

NC 

NO 
0007 

43=D 118 

DISCONNECT 

-C 9 CI= 119 

002.24 V 

caD 120 

002.24 V 

10 

8 CHANNEL 
DIGITAL OUTPUT 

MODULE 2 

PLUG 4 

D02 

D008 

COM 

0008 

C 
11 OW-COM 

4=i- 121 2A 
A- 

8 D008 
a=o 122 

Wh D008. 
C 

12 
CED 123 

Bk D008- 
D009 09 D009 D009 

CI=CI 124 
Wh 0009. 

13 
c=o 125 

Bk 0009- ) 
0010 10 D010 D010 

47=D 126 
Wh D010. 

C a=o 127 
Bk 0010- 

D011 

D012 

0013 

0014 

0015 

11 0011 D011 
a=D 128 

D012 

15 
CI=D 129 

12 0012 
CEO 130 

D013 

16 
COD 131 

3 0013 
CIED 132 

D014 

C 17 
amp 133 

14 0014 
CED 134 

D015 

C 18 
CIED 135 

D015 
a=o 136 

E 

19 
C=1:1 137 

t:=D 138 

20 

DISCONNECT 

PLUG 4 

OAT 011 

SHEET 10 

STARTER COMPARTMENT 

Wh 0000 

--.<8k D000- 

1K6 

WE 0001. 

<Bk D001- 

1K7 

Wh 0002. 

<Bk 0002- 

1K8 

SWITCHBOARD 
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REFER 02:F14 
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REFER 02.F14 
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REFER 02:F14 

RTU COMPARTMENT 

Wh D004. TEST 
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Bk D004- 

REFER 07:04 

COMMON COMPARTMENT 

Wh 0005. 
I 

WWR 
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B 

C 

0 

E 

G 

H 

10 14 15 I 16 

B 21-02-07. 

A 22-08-06 
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DATE 
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A103 
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A107 
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1 - 
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7 
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10 11 12 13 14 15 6 

ITEM QTY DESCRIPTION MANUFACTURER CATALOGUE No 0PT REMARKS 

1 1 01 MAIN ISOLATOR STROMBERG DETL2111KV12 OXPIX51 N 11/0 AUX CONTACT IOZXKI2J 

2 1 02 NORMAL SUPPLY MAN SWITCH TERASAKI 11 1214233 CHANGEOVER SWITCH IT 

3 1 Q3 GENERATOR SUPPLY MAIN SWITCH TERASAKI 

D 
2 x XSITA23S - HANDLES 

4 1 04 PUMP) CIRCUIT BREAKER TERASAKI XSI2S/U101/3P XFHA22 - PUMP1 CRCUIT BREAKER 

5 1 QS PUVP2 CIRCUIT BREAKER TERASAKI XSUSN/101/3P . XFHA22 - PURP2 (NUTT BREAKER 

6 

7 1 CO ENERGEX PHASE FALURE (ACUTE BREAKER TERASAKI DTCB10316( 

8 

9 1 09 SUB-DSTRIBUTON BOARD ORCUIT BREAKER TERASAKI XS1251063/3P XFHA22 - SUB DB CIRCUIT BREAKER 

1 1 010 STATION MAINS PHASE FALURE (RELIT BREAKER TERASAXI DTCB6306C - 

I1 1 OH 3 PHASE OUTLET CIRCUIT BREAKER TERASAKI DTC136332C - PLUS DSRCM-32-30-3Pli 

92 1 012 SA GPO CIRCUIT BREAKER TERASAS DSRCB11-16-31A - 

13 1 013 RTU LAPTOP GPO CIRCUIT BREAKER TERASAXI DSRCBH-10-30A - 

14 1 Q14 SPARE CIRCUIT BREAKER TERASAKI DTC86106C E 

15 1 OIS SPARE CIRCUIT BREAKER TERASAKI DTCB6110C E 

% 1 016 SW/BD INTERNAL LIGHTNG CIRCUIT BREAKER TERASAJO DTCB6106C 

17 1 017 SURGE FREER CIRCUIT BREAKER TERASAJO DT036110C - 

1I 1 018 SURCHARGE WI/ENT CPCIAT BREAKER MASAO DTCB6104C - 

19 1 019 EMERGENCY PLP/PING CONTROL CIRCUIT BREAKER TERASAXI DTCB6106C - 

20 1 020 GENERATOR AUXILIARY SUPPLY CIRCUIT BREAK3I TERASAXI DICTION( - 

21 1 021 SPARE (SCUT BREAKER TERASAXI DICTION( K 

22 I 022 SPARE CIRCUIT BREAKER TERASAXI 01(116116( - 

23 1 023 SPARE CIRCUIT BREAKER TERASAKI DTCB6106C 

24 NOT USED 

25 NOT USED 

26 1 030 RTU POWER SUPPLY MUT BREAKER TERASAKI 01(86106C - 

27 1 031 SURGE INVERTERS RELAY CNICIET BREAKER TERASAKI OTCB614C - 

2I 1 032 SPARE ORCLIT BREAKER TERASAXI DTCB6134( H 

21 1 033 SPARE TERASAKI OTCB6114( - 

30 NOT USED 

31 1 04-1 PUMP) CONTROL (SCUT BREAKER TERASAKI 01(86106C - 

32 I 05-1 MrP2 CONTROL CIRCUIT BREAKER TERASAKI DTCB61116( - 

33 

14 NOT USED 

3S 

36 1 DISTRIBUTION BOARD CHASSIS TERASAKI CD-2-24/1-3U - 

37 1 Fl - SURGE DIVERTER CIRCUIT FUSES NIP 43AFIP 6315 - FUSES & 10.0ER5 

38 1 SURGE DIVERTER CF9TEC IDS-151-15-277 - 

39 1 SURGE DIVERTER ALARM RELAY - SOAR CRITEC DAR-275V - 

41 1 RTU SURGE REDUCTOI FLIER (STEC TOR- 10A -240V - 

41 1 ENERGEX MANS PHASE FALURE RELAY - PFRE CROPPTCS NSTRUPENTS 252-PSGW - 

42 NOT USED 

43 1 STATICS MANS PHASE FAILURE RELAY - PERS CROWN 15TRUPENTS 252-PSG09 - 

44 NOT USED 

45 NOT USED 

46 NOT USED 

47 1 MAN NEUTRAL UPS CLPSAL 20LAE6 - 

L8 1 MAN EARTH LNK CLPSAL 20LAE6 - 

49 1 DIST. BD NEUTRAL LINK CIPSAL 20LAES - 

50 I BST. BD EARTH UN CLPSAL 7XAE18 

51 1 115TRUMENT EARTH LINK CUPSAL CILBE12 OLUF - INSULATED 

52 1 3 PHASE OUTLET CLPSAL S6504324E - 

53 1 1 PHASE OUTLET 15A CLPSAL 15/1590B ISHR0001 - 

54 1 RTU LAPTOP GPO CLPSAL 15449A449AP - 

55 1 1 PHASE OUTLET - GFJERATOR AUX POWER CLPSAL 5650311 M PS6 

56 1 3 PHASE PIE OUTLET - GENERATOR POWER MEN/EKES 1(1136* M (Jr PROTECTIVE CAP 40788 

57 1 MULTIPIN SOCKET OUTLET - GENERATOR CONTROL CLPSAL WS 127 ID M P66 

58 11 SW/BD DOOR MICRO SW1TOES NAIS AZ7141 - 11 OFT 11/0 

59 6 SW/BD 814 STERNAL FLURO LIGHTS THORN BB0108 - 

N 2 PUMP SOFT STARTER EMOTRON 195F-045 KOBUS COMPS SOFT STARTER 

61 2 EXTERNAL KEYPAD KIT E110TRON 11-2131-00 - 

62 4 CURRENT TRANSFORMERS CT CABLE KIT 81-2020-00 EMOTRON TO SUIT PSF-045 CURRENT TRANSFORMERS 

63 2 PUFF UNE CONTACTOR - K1 SPRECHER & SCHUH CA7-15-1-2401/AC CSI-PV-21 CONTACTOR . AUX. 

64 2 PUFF BY-PASS CONTACTOR - K3 SPRECHER t SCHUH CA7-15-10-241VAC CONTACTOR 

A 

0 

No 

21-0241 

22-0646 

06-0606 

DATE 

AMENDED AS CONSTRUCTED 
ISSUED FOR RE-APPROVAL 
ISSUED FOR APPROVAL 

AMENDMENT 

L.P. 

ITEM OTT DESCRIPTION MANUFACTURER CATALOGUE No OPT REMARKS 

65 2 PIMP FAULT RELAY - K3 vim RH2B-U-140VAC SHIB-OS - 

66 2 PUMP RUN RELAY - K4 RUM RH2B-U-240VAC SH2B-OS - 

67 2 MP CONTROL (CT POWER ON RELAY - KS INK RH28-U-240VAC 51128-05 - 

6I 2 PIR. RUN COMMAND RELAY - K6 VIM 11128-0-24VDC SHIB-15 - 

69 2 MVP FAULT RESET RELAY - K7 QUM R11213-U-24VDC 91211-05 

70 2 PUMP EMERGENCY MODE NTERRUPT RELAY - KO gui RH213-0-24VDC SH2B-OS - 

71 2 PUMP MOISTURE 11 01. RELAY - K9 ATC 78562 A 

72 

73 

74 2 PUMP START PUSHBUTTON SPRECHER & SCHUH OSP-F331.X111 - 

75 2 FOP STOP PUSHBUTTON SPREBER & SCHUH DSP-F431X01 - 

76 2 PUMP RESET PUSHBUTTON SPRECHER & SCRS D5P-F631.X10 - 

77 2 PIA, EM/STOP PUSHBUTTON SPRECHER t SCHUH 05P-MTS3431X11/01 - 

78 2 PUP, ION RUN METER NATIONAL 111639 - 

79 NOT USED 

10 2 PUP SOCKET OUTLET INCLINE SLEEVE KARECHAL DS6 3144013172 SEAS? J 

11 2 Plic MEET PLUG HANDLE MARECHAL DS6 3161013172 316.4013 9 

82 NOT USED 

13 

14 

15 

86 

87 

los NOT USED 

09 NOT USED 

90 

91 1 LR3- WET WELL HIGH LEVEL RELAY MUI.TITRCOE ITTR-S 24VDC 

92 1 LK- VALVE PIT HIGH LEVEL RELAY ITULTITRCOE ITTR-5 Q 24VDC 

93 1 SP - SURCHARGE MEE LEVEL RELAY MULTITRCOE MTR-2 - 24IVAC 

94 I SINGLE PONT PROBES MULTITRODE 1.41-'x' - 'x' .CABLE LENGTH TO SLIT 

95 1 EMERGENCY PUMPING MODE RELAY PUMP1 - ETIG1 auri RH2B-U-2600A( 9021 -05 - 

96 I SURCHARGE IMMUNE DELAY TIMER - SOT SPRECHER & SCHUH RZ7-FSA 1 U23 ON DELAY 

97 I EMERGENCY PUKING !Ulf TMER - ERGOT SPRECHER t soul RZT-FSB U U23 - OFF DELAY Site Soft. 

98 1 EMERGENCY PUMPING 1930( TIER PtI9P2- ENG2 SPRECHER t SCHUH RZ7 -FSA 3E U23 - ON DELAY 

79 2 EMERGENCY PUMPING MODE SWITCH SPRECHER 1 SON 09-9 25-3LX10 - ENCRAGE 'OFF ow 

NI 103T USED 

101 

102 

103 

104 

105 

106 

111 

VI 

119 

11 

ITT 

112 

113 

114 NOT USED 

TS 1 GRAPH( DISPLAY REDLON 63064110 

NOT USED 

177 1 SW/BD COORS 913111TOR RELAY - 0511 QUM 111213-11-2401( SH2B-OS - 

11 1 STATION LOCAL/REPOT( SWITCH KRAUS & NAMER CAM1-A369-600 - ENGRAVE 'LOCAL REMOTE 

119 1 ELECTRODES TEST RELAY - TEST 121.111 00413-U-24013C S11411-0S - 

120 1 WETWELL WASHER AUX RELAY - WWR IBM ' R1128-U-24VDC SH28-05 P 

121 1 WET WELL LEVEL NDKATOR CROW% NSTRUMENTS 244-010-11G-P-SR 4-210 - 1-100% ADJ RED POSTER 

122 NOT USED 

123 NOT USED 

124 NOT USED 

125 NOT USED 

126 NOT USED 

117 NOT USED 

120 NOT USED 

D.MC 

DRAFTED L.PEGORARO 

DRAFTING CHECK D.MCKLAREN DESIGN R.P.E.Q. No. DATE PRINCIPAL DESIGN MANAGER DATE 

ITEM OTT DESCRPTION MANUFACTURER CATALOGUE No OPT REMARKS 

129 

130 

131 NOT USED 

132 

133 I WET WELL LEVEL TRANSMITTER ENDRUSS & HAUSER FRX167-AMOMAIA3 - 

134 I WET WELL LEVEL TERMINAL HOUSNG EIORUSS & HAUSER PART OF ITEM 1331 - 

135 

136 

137 1 DELIVERY PRESSURE TRANSMITTER VEGA VEGABAR74 - 

131 1 DELIVERY PRESSURE ADJUSTMENT UNIT VEGA VEGA 0512 - 

139 1 RTU POWER SUPPLY 24VM 113VATIVE EMERGES SR2SI-24C - 

141 1 RADIO 24V/0.8VDC CONVERTER INOVATNE ENERGIES EXR/PN-12 - 

141 1 MODEM 24V/9VDC CONVERTER NOVATIVE DIRGES EXR/MV-I 

142 2 BATTERIES YUASA UXH5I-12 - 

143 I RADIO TRIO 1190007/41330 - 

144 i ANTENNA TRIO ANTISAL YAGI 13413 (LEN - 

945 1 RADIO COAX SURGE PROTECTION UST POLYPHASER CORPORATICN 15-50144 -C2 - 

146 1 TELEMETRY UNIT LOGCA 016 1103311EA - 

%7 

141 

149 POT USED 

51 S DISCOMECT PLUGS PHOENIX CONTACT MSTB 2.5/21-ST - 

151 1 DISCONNECT PLUGS PHOENIX CONTACT MSTB 25/10-ST - 

152 11 DISCONNECT BLOCKS PHI3ENIX CONTACT UPIST112,5110-G - 

153 6 CODNG PINS PROEM( CONTACT (P-RSTB CR-MSTB - 

154 1 ANTENNA MAST SW130 BUILDER - 

155 1 COAX CABLE INTERNAL) R.F. OCUSTRES RGSS - 

156 I COAX CABLE (EXTERNAL) R.F. BOUSTRES R0213 - 

157 I COAX PLUG RS. INDUSTRES 91A - 

TSB I COAX PLUG RS. WISHES 1180 (MALE) 

159 1 COAX PLUG RS. ICUSTRES NO7 (MALE) - 

1N 1 U CLAMPS RI. INDUSTRIES INN - 

161 NOT USED 

162 NOT USED 

163 NOT USED 

164 SWITCHBOARD TERMINALS 

164.1 30 FUSED TERMNALS with LED 240 NOICATION PHOENIX CONTACT 014-1ESI LE024 (5820) 

164.2 30 FUSE CARTRIDGES PHOOU CONTACT M205 - RATNGS AS REQUIRED 

164.3 13 DISCOINECT TERMINALS PHOENIX CONTACT U14-MT P/P - 

164.4 4 EARTH TERMINALS PHCOU CONTACT U14-19TD-PE/S - 

164.S 7 Ci2OUP MAKER CARRER PHOENIX CONTACT LW - 

164.6 2 TEST PLUG ADAPTOR PHOENIX CONTACT P5-6 

1 SCREW DRIVER PHIXTU CONTACT SZS IA x 3.5 

PLUG-IN BROGE MENU CONTACT FBS - AS REQUIRED 

164.9 

/65 2 CORROSION SIBIU* CORTE( VPCI-TS OR 111 FROM AP CONTROLS 

166 NOT USED 

167 NOT USED 

161 NOT USED 

169 NOT USED 

170 NOT USED 

171 NOT USED 

172 NOT USED 

113 NOT USED 

174 NOT USED 

4 CONSTRUCTED'' US NOT USED 

TM NOT USED 
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CABLE No. SIZE mm2 CORES TYPE LENGTH 1m) FROM TO CABLE FUNCTION NOTES 

P01 7 CU/XLPE/PVC/PVC 7 ENERGEX Supply pillar Switchboard Incoming Mains Supply 

P02 

P03 Builing Wire Switchboard Earth stake Main Earth 

PO4 3C.E PVC/CU/PVC Switchboard Field Disconnection Box Pump 1 motor feed 

POS ? 2c PVC/CU/PVC Switchboard Field Disconnection Box Pump 1 Thermistors Option L 

P06 ? ? Flexible (Screen) ? Field Disconnection Box Pump No1 Pump 1 motor feed .Thermistors - Option I 

1307 3C.E PVC/CU/PVC 1 Switchboard Field Disconnection Box Pump 2 motor feed 

P08 2c PVC/CU/PVC ? Switchboard Field Disconnection Box Pump 2Thermistors Option L 

P09 ? ? Flexible (Screen) ? Field Disconnection Box Pump Not Pump 2 motor feed .Thermistors - Option I 

P10 

P11 

P12 

P13 

P14 

P12 

C01 t5 1C PVC/PVC ? Switchboard Pump 1 Pump 1 Moisture in Oil probe Option A 

CO2 1.5 1C PVC/PVC ? Switchboard Pump 1 Pump 1 Moisture in Stator probe Option B 

CO3 t5 3C RTD cable ? Switchboard Pump 1 Pump 1 Bearing Temperature RTD Option C 

CO4 

CO5 1.5 1C PVC/PVC ? Switchboard Pump 2 Pump 2 Moisture in Oil probe Option A 

CO6 1.5 1C PVC/PVC ? Switchboard Pump 2 Pump 2 Moisture in Stator probe Option B 

C07 0.5 3C RTD cable ? Switchboard Pump 2 Pump 2 Bearing Temperature RTD Option C 

C08 

C09 15 2( Vendor ? Switchboard Wet Well High Level probe Wet Well level signal 

(10 1.5 2C Vendor ? Switchboard Surcharge Imminent probe Surcharge Imminent signal 

(11 

C12 

(13 

(14 1.5 2C PVC/PVC ? Switchboard Wet Well Wet Well Washer Option P 

(15 

(16 

101 ? ? Vendor ? Switchboard Wet Well level probe Wet Well level 

102 ? ? Vendor ? Switchboard Emergency Storage level probe Delivery Pressure 

103 

104 

105 ? 1 Pr REXON B20 ? Switchboard - RTU Switchboard - Pump 1 Soft Starter RS485 Comms 

106 1 Pr REXON 820 ? Switchboard - Pump 1 Soft Starter Switchboard - Pump 2 Soft Starter RS485 Comm 

X01 Lo Loss Coax ? Switchboard - Radio Aerial coax surge protector Radio Communications 

X02 Lo Loss Coax ? Aerial coax surge protector Aerial Radio Communications 

B 2142.07 AMENDED AS CONSTRUCTED LP. L.PEGORARO 
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10 12 13 14 15 I 1 

CONSTRUCTION 

Cubicle construction 3mm Marine grade Aluminium 152511. 

Plinth construction 160x60 channel 6061 T6 Grade Aluminium. 

Folded, "Pulse MIG" R "TIG welded with all visible seams and joints fully welded, 

free from splatter and ground smooth where needed. 

External doors and covers fitted with Emka 1011-201 self grip seal. 

"0" Handles fitted where indicated on the drawings. 

116 Earth studs fixed to the interior of all doors and hinged escutcheons 

and on adjacent (abide interior surfaces. 

Door stiffeners, door stays, cable straps, and document holders etc fitted 

where shown on the drawings. 

Door stiffeners to be of sufficent strength to prevent being deformed when subjected 

to reasonable loads. 

Lift-off covers and mounting panels fixed with MB studs 1. chrome acorn nuts. 

Gland plates manufactured from 6mm Bakelite. 

Gland plate openings reinforced with 25x1Omm flat aluminium bar. (Detail F) 

Gland plate seals attached to cubicle not gland plate. 

Gland plate fixings are NOT more than 100 mm apart 

Gland plates are NOT to be split 

Provide Shrouding over exposed terminals where required. 

Hinges (external) Selectrix HIB650ss-316. Stainless Steel 

Star washers fitted under all hinge screws. 

Hinged escutcheons fixed with Emka 1/4 turn 1000-U142 

Locks Doors 1-4, 6-10 

Dirak Swing Handle 207-9295. Stainless Steel 

Selectrix 1101-U123 apt cam 

Lockwood 71 Bare) Lock 

Emka 1049-U3 roller rod 

Key Codes RC496A, RC496AB, RC496ABC refer to each door for clarification. 

Locks Doors 5, 11 

Selectrix Swing Handle 1107-SS02-316. Stainless Steel 

Selectrix 1107-U123 apt cam 

Emka 104943 roller rod 

ENERGEX padlock 45mm brass pin tumbler. Key No325 . 

OPERATING PARAMETERS 

Standard AS 3439.1 

Current R Frequency AC 50Hz 

Rated Operational Voltage Ue 415 VAC 

Rated Insulation Voltage Ui 660 V 

Rated Auxiliary Voltage 240 VAC / 24 VD( 

Rated Current (Main Bus) 300 AMPS 

Short Circuit Current Isc 20 kA 

Duration of Isc .2 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, descale, and degrease all surfaces. 

Surfaces pretreatment in accordance with AS 1580 1. AS 3715 using 

Novox LF acid etch cleaner, Novacoat 12 conversion coating, I r clean water rinses 

Apply DULUX ALPHATECH 3000 powder coat to manufacturer's recommendations. 

CUBICLE t EXTERNAL COMPONENTS :- DULUX Mist Green 136648) matt finish. 
INTERIOR ITEMS (mounting 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 2.5sqmm stranded copper conductors, phase 

colour coded as detailed below. 

Control wiring to be minimum 1.0sqmm stranded copper conductors, 

colour coded as detailed below. 

Low level control signals wired in twisted pair, minimum size 0.5sqmm. 

4-20mA analog signals wired in shielded pair minimum size 0.5sqmm. Earthed at one en 

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. 

11 211ij 

COLOUR (ODE 

Phase wiring lik,B tCl 

Potential Metering 1240/415 VC 
Current Metering (Secondary) 

240 VAC Control Active 

240 VAC Neutral 

24 V ELV Positive 

24 V ELV Negative 

24 V RTU Positive 

24 V RTU Negative 

RTU Wiring 

Intrinsically safe wiring 

Earth 

Door t Escutcheon Earth Bonds 

LABELS 

Internal labels W/B/W engraved 

Warning labels R/W/R engraved 

Main switch labels 

Pump CB labels 

Compartment labels 

Warning labels 

TT 

Red, White, Blue 

Red, White, Blue, Black 

Red, White, Blue, Grey 

Red 

Black 

Orange 

Violet 

Orange 

Violet 

Grey 

White/Black Twisted Pair 

Blue 

Green/Yellow 

Green/Yellow 

2.5sqmm Imint 

t5sqmm 

2.5sqmm 

tOsqmm 

1.0sqmm 

tOsqmm 

Usgmm 

0.5sqmm 

0.5sqmm 

0.55qmm 

0.5sqmm 

1.5sqmm 

2.5sqmm (min) 

4 sqmm 

traf folyte to label schedule. 

traf folyte . 

MAIN SWITCH 

400A 

PUMP Not 
250A 

RTU 

10mm 

4mm 

6mm 

4mm 

10mm 

DANGER 415V 
7mm 

ISOLATE ELSE WHERE r 5mm 

Material Traffolyte 
Colour B/W/B 

Material Traffolyte 
Colour W/B/W 

Material Stainless Steel 

Material Traf folyte 
Colour R/W/R 

Internal labels secured by M3 chrome plated metal threads. 

CB's to be identified with individual labels as per label schedule 

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 M3 316 stainless steel metal threads. 

only. 

0 

0 

0 

PLR1P Not 1 

PUMP No1 
xmrnr 

O 
0 
0 

0 

0 
1.nrLI 

PPP 0 

ESCUTCHEON LAYOUT 

DETAIL R 

WY VW I 

PUMP Not 

0 0 

0% 

PUMP No2 

CIO 0® 
I El 00 00 

ODD 

0 

" 
01 
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NON-FILTERED SUPPLY ARRANGEMENT 

DETAIL M 

SUB-DISTRIBUTION BOARD ARRANGEMENT 
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0 

SUB BOARD 
ISOLATOR 

0 0 

ESCUTCHEON LAYOUT 

DETAIL S 
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B 21-02.07 

3no AI undo Sin Shield 

Sr shield corners rodus 05 CUBICLE 

WS Muir:* boss 
Ward internal thread 141 

MI x ZS 3% S/steel Button Head Socket Screws 
dr 3% Sisted sprig & flat washer 

Securely weld boss it. posifio 

DETAIL B 

(SUN SHIELD MOUNTING TO SIDES, REAR AND DOORS) 

Switchboard (Aide 

Plodoore Gasket 

Ws wide X 3em HE. eh read 

GALVAMISED WATER PPE 

3aa RAMIE SPACER 

SUITABLE Os ALUIINUM 04111111 

NI 

31 S/STEEL SACO/ 
FIXED WITH /16 3% S/SUB. 
BUTTON IfA0 SOCXET SCREWS, 

KITS & WASHERS 

3. Aluminium Sr Roof 
dosing fro front to rear 

02S Aluminkia boss 
central idereal thread P11 

MI1 s 1S S/sted &Atm Head Socket Screws 
the 3% S/sted sprig & flat washer 
securing roof in a Iowan at 6 pnitions. 

Weld boss it. position 

DETAIL C 

(SUN ROOF FIXING DETAIL) 

Note: SCREWS ARE NOT TO PRNETRATE EXTENDED METALWORK 

PINTO 

DETAIL E 

(BOLTING DOWN FACILITIES DETAIL) 

HOLD DOWN BRACKET 

3, I 

\- FULLY WellE0 TO (11111E0 

CAPTIVE MRS 

DETAIL N 

(AERIAL SUPPORT BRACKET DETAIL) 

AMENDED AS CONSTRUCTED L.P 
A 2208-06 ISSUED FOR RE- APPROVAL D.MC 

06-06.06 ISSUED FOR APPROVAL L . P . 

BAKEUTE SPACER 

054.. GALWAMSED WATER PR 

DRAFTED 

Rubber plug fitted arts rye bolt entry 
Ie panel ngles5 at rater 

03S 14 AI Aliesinem bon 
emend Bernd Wend 14% 

NI 01 clearance 
cubicle & angle 

tre L3prtIttio plateowel.tetie,to 

SORSOsbo Aluminium Angle 
welded into position 

DETAIL D 

(EYE BOLT FIXING DETAIL) 

SEAL 

GIMP PLATE Oa 

DOOR SIPPER, 

CANTUVER OFF 

000N 506565 

350 

L.PEGORARO 

DRAFTING CHECK D.MCKLAREN 

CAD FILE 0588422 
t%LloCLATE AMENDMENT DRN APO. Reference Drawings B.C.C. FILE No 

2 3 

SUPPORT SHIP N 
LOKREO POATION 

Weld bar 
Ito roition 

TINCIRCJIG BM &Seems 

I% a 21 31 S/steel Sento Heed Suers 
s/w 3% S/sted flat washer 
sewing gland plate al 11. idt11111S. 

DETAIL F 

(GLAND PLATE FIXING DETAIL) 

Note: SCREWS ARE NOT TO PENETRATE REINFORCING BAR 

P 

L 

22 

550 

I/4 NMI WM 100111 

DETAIL H 

pent LAPTOP SUPPORT AELFI 

DESIGN R.P.E.Q. No. DATE PRINCIPAL DESIGN MANAGER DATE 

P. SHERRIFF 
BRISBANE 

"%DESIGN CHECK R.P.E.Q. No. DATE ..%CLIENT DELEGATE DATE 

1 - 30mm x 6.3mm Cu BUSBAR PER PHASE, N & E 

3 - 12mm Dia HOLES PER PHASE, N & E 

8 8 

DETAIL I 

(GENERATOR BOLTED CONNECTION) 

0001 STIFRIER 

SUPPC0 SIELf N 
RASED MIEN 

OPTION M 

0 
DETAIL P 

(FIT 3mm NEOPRENE GASKET BETWEEN PLINTH & FLANGE) 

(FIXINGS 316 S/STEEL BOLTS, NUTS, FLAT t SPRING WASHERS) 

(AERIAL FLANGE MOUNTING DETAIL) 

DETAIL K 

(DOOR SUN SHIELD DETAIL) 

"AS CONSTRUCTED" 
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ISSUED FOR RE-APPROVAL 
ISSUED FOR APPROVAL 

AMENDMENT 

See Note 8 

<4 metres 

50 

6 

CABLE CLAMP / SUSPENSION EYLET 

20mm GLAND 

END CAP 

DRILLED 6mm HOLES 

AT 300mm INTERVALS 
ALONG THE LENGTH 

OF THE CONDUIT 

NOTE 8 

PROBE 

DESIGN R.P.E.O. No. DATE 

,DESIGN CHECK R.P.E.Q. No. DATE 

7 

PRINCIPAL DESIGN MANAGER DATE 

P. SHERRIFF 

CLIENT DELEGATE DATE 

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 (AUSLEC) 

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 1 max. 4 metres 
allowing for removal of the probe 

5. Drill 4 x 6mm 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 tip at the calculated level, off the . 

"Site Level Survey". 

flAS CONSTRUCTED" 

'r & P. RICHARDSON PH. (07) 3271 2911 

INDUSINIES PTY LTD ELECTRICAL CONTRACTORS AND ENGINEERS FE- (07) 3271 3623 
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Dale: 21-2-07 I Traced: LP. I Checked: DAC I n Drawing ?b.: E06-888422/99 I Rev, 9 

PROJECT 
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'TITLE 
RAG REDUCTION TUBE 
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LEVEL PROBE 

Sheet 19 
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BRISBANE WATER DRAWING No. 
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