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J & P Richardson Industries Pty Ltd 

1.0 INTRODUCTION 

These operating instructions cover the Tennyson Tennis Centre SP313 pumping station 
electrical equipment supplied by J & P Richardson Industries Pty Ltd in September 2007. 

1.1 Operating Instructions 

Normal operation of the pumping station is in the automatic mode with control by means of 
a Master Programmable Logic Controller (PLC)/Radio Telemetry Unit (RTU) which 
receives level signals from the Level Measurement System in the wet well/Electronic Level 
Relays/Float Switches. 

Manual operation control of the station is available by means of selector switches on the 
motor control switchboard. 
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J & P Richardson Industries Pty Ltd 

2.0 DESCRIPTION OF OPERATION 

2.1 Mode Selection 

The station can be operated either automatically or manually with mode selection being 
made by means of the mode selector switches mounted on each pump section of the 
switchboard. These selector switches are designated with the following mode selections 
AUTO-OFF-MAN. 

2.2 Manual Control 

Each pumping unit can be run in manual control from the motor control centre by: - 

a). Selecting the "MAN' setting on the "MODE SELECTOR SWITCHES" as described 
in Clause 2.1. 

b). Starting by "START" pushbutton. 
c). Stopping by "STOP" pushbutton. 

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

2.3 Automatic Control 

For automatic control of the station: - 

a). The "MODE SELECTOR SWITCHES" on the switchboard should be in the "AUTO" 
position. 

b). The "DUTY SELECTOR SWITCH" should be set to provide the desired pump 
operation sequence. The "DUTY SELECTOR SWITCH" is marked:- 

1-2 2-1 

The pumps should be alternated at regular intervals to ensure that each pump unit has 
a reasonably equal running time. The total running hours of each pump unit is 
displayed on the hourmeter located on each pump section of the switchboard. 

c). The automatic Duty Selection is done via the PLC software. Refer PLC SOFTWARE 
Section for details. The total running hours of each pump unit is displayed on the 
hourmeter located on each pump section of the switchboard. 

d). The automatic starting, and stopping of the pumps is controlled by signals from 
Master PLC. 

For NORMAL OPERATION, each of the pump selector switches should have "AUTO" 
mode selected. 

In the AUTOMATIC mode the selected Duty Pump unit will start automatically as preset 
by the level in the wet well. In the event of the duty pump not being capable of supplying 
enough flow to continue draining the wet well and the well level rises to a second preset 
level, then the Standby Pump unit will automatically start, to provide additional pumping. 
The supplementary pump unit also takes over for the respective pump duty on the 
occurrence of one the Duty Pump unit failing. 
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J & P Richardson Industries Pty Ltd 

3.0 PUMPS 

SUPPLIER: HOMA PUMP TECNOLOGY PTY LTD 
PO-BOX 2248 
TINGALPA QLD 4173 

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

MODEL: MX2444-N54 
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PUMPEN 

Montage- und Bedienungsanleitung 
Installation and Operation Instruction Manual 
Montage- en Bedrijfinstrukties 
Manuel d'instructions de montage et d'exploitation 
Istruzioni d'uso e manutenzione 
11/2006 

Baureihe / Series / 
Serie / Series 

MX 13... 
13... 

MX 23... 
23... 

M 24... 
MX 24... 

24... 
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1. Konformitatserklarung 

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

Wir, die HOMA Pumpenfabrik GmbH, Industriestrasse 1, 

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

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

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

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

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 Anderunq 93/ 68/EG 
EG-Niederspannungsrichtlinie" 73/ 23/EG 
EG-Richtlinie explosionsge- 94/ 9/EG 
schiitzte Betriebsmittel 2) 

EG-Bauproduktenrichtlinie 89/106/EG 

Anoewandte harmonisierte Normen: 
EN 60335-2-41" EN 60335-1" 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 

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

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

Erstellt Tobrke aalex: 0 
Datum 01.06.2004 1.16.-Nr.: 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 
fur Personen hervorrufen kann, sind mit einem allgemeinen 
Gefahrensymbol, Sicherheitszeichen nach 
DIN 4844-W 9, gekennzeichnet. 

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

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

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

&Der Arbeitsbereich ist zweckrnaBig abzusperren und 
muss den Ort lichen Vorschriften fur den Arbeitsschutz ent- 
sprechen. 

&Verwenden Sie eine persOnliche Sicherheitsausrustung 
wie Sicherheitsschuhe, Bril le, Helm und Gummihandschu- 
he. 

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

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

&Miissen Arbeiten mit SchweiBgeraten oder EleIctro- 
werkzeugen durchgefOhrt werden, ist festzustellen, ob kei- 
ne Explosionsgefahr besteht. 

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

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

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

&Wahrend des Betriebes der Pumpe darfen 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 Gerdt verursacht 
werden, wenn die Hinweise und Vorschriften aus dieser 
Bedienungsanleitung nicht eingehalten werden, nicht haf- 
ten. Ftir ZubehOrteile gelten die gleichen Bestimmungen. 

4 

3. Einsatz und Technische Beschreibung 
3.1. Einsatz der Pumpen 

ZSBeim 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 Fordem 
von Schmutzwasser und Mallen 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 Fordem von Medien 
mit stark abrasiven Anteilen (z.B. Sand, Kies, Steine). Bei 
chemisch aggressiven Anteilen im FOrdermedium ist unbe- 
dingt die Bestandigkeit der verwendeten Pumpenwerkstoffe 
zu beachten. 
Die Pumpen sind far den transportablen als auch fur den 
stationdren Betrieb geeignet. Die Installation fur den 
Tauchbetrieb ist freistehend auf festem Untergrund oder mit 
einem automatischen Kupplungssystem fur Schachtbetrieb 
moglich (siehe unter 7.). 
Bei Modellen mit Motor-MantelkOhlung ist die Trockenauf- 
stellung aunerhalb des Abwasserschachtes moglich. 

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

3.2. Technische Daten 
Druckartschluss 
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 

ON 80 
ON 100 

400 V 

2900 U/min 
1450 U/min 

960 U/min 
F 

IP 68 

10 m 

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. VerkOrzte 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 Einzetfall von den Behorden fOr den Montageort zuge- 
lassen werden. 

4. Garantie 
Garantieleistungen auf die in dieser Anleitung beschriebe- 
nen Pumpen setzen die Beachtung und Einhaltung aller in 
der Anleitung enthaltenen Hinweise voraus, insbesondere 
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, 
sondem stets am Traggriff bzw. den Tragosen. Falls not- 
wendig eine Kette zum Anheben befestigen. 

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

6. Elektroanschluss 

&Eine fachmannische Prtifung vor lnbetriebnahme muss 
sicherstellen, dass die geforderten elektrischen Schutz- 
maBnahmen vorhanden sind. Erdung, Nu !lung, Trenntrafo, 
Fehlerstrom- oder Fehlerspannungsschutzschafter mOssen 
den Vorschriften des zustandigen Elektrizitatswerkes ent- 
sprechen. 

Die 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 itherflutungssicheren 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. 

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

&Vorschrift 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 Elektrofachmannl 

6.1. Anschluss 3Ph-Motoren 
Die Pumpen omussen an ein Schaltgerat mit Motorschutz- 
schalter angeschlossen werden. Original HOMA- 
Schaltge rate sind als ZubehOr 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. Stem-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 Stem geschaltet 
far 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 far den Stem-Dreieck- 
Start vorbereitet, d.h. jeweils beide Enden der 
Motorwicklungen sind Ober die Aderenden und 
W1/W2 des Anschlusskabels zuganglich. Der Anschluss hat 
an einem fur Stem-Dreieck-Start ausgelegten Schaltgerat 
entsprechend zu erfolgen. 
Falls fur Stem-Dreieck-Start vorbereitete Motoren mit 
400 V/3Ph Spannungsangabe direkt (DOL) gestartet 
werden sollen, massen bei einer Netzspannung von 400 
V/3Ph die Wicklungsenden im Dreieck geschaltet werden. 

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

Bei Pumpen in Normalausfuhrung werden die Anschlusse 
der TemperaturfOhler Ober das Anschlusskabel nach auBen 
gefuhrt 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 Faller 
fur Motoren in Normalausfuhrung liegt bei ca.130°C. 

Die explosionsgeschOtzten Ausfuhrungen besitzen anstatt 
der Standardfahler einen Temperaturfibler-Satz mit einer 
hoheren AuslOsetemperatur (ca. 140°C), der fiber die 
Aderenden T1 und T2 des Anschlusskabels so 
anzuschlieBen 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-FUhler anstatt der 
Standardfuhler eingebaut, d.h. bei Reihenschaltung von 
T1/T2 zum MotorschOtz kOnnen diese durch Trennen der 
Pumpe vom Netz (Stecker ziehen oder Hauptschalter aus) 
und Abwarten der Abkahlung zurackgesetzt werden. 

6.3. Dichtungsiberwachung 

Ausfuhrung der Pumpen mit: 

a) Dichtungsuberwachuno Olkammer: 
Uber 2 Sensoren S1/S2 wird die Leitfahigkeit der On Hung 
uberwacht. Die Sensoren sind in der Schaltanlage an ein 
Auswertegerat anzuschlieBen (Elektrodenrelais). Bei 
Undichtigkeit der Wellendichtung tritt Wasser in die 
Olkammer ein und verandert den Widerstand des Ols. Die 
Ansprechempfindlichkeit sollte von 0-100 kO einstellbar 
sein, Standard-Einstellung 50 kg2. Bei Ex-Ausfahning 
Elektrodenrelais mit eigensicherem Stromkreis fur 
Sensoren wahlen. 

b) Dichtunosuberwachung 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-Ausfahrung Elektrodenrelais mit 
eigensicherem Stromkreis far die Sensoren wahlen. 
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6.4. Drehrichtungskontrolle 
Alle Pumpen haben die richtige Drehrichtung bei Anschlun 
an ein Rechtsdrehfeld (U, V, W -> Li, L2, L3). HOMA- 
Schaltgerate prOfen das Netz auf Rechtsdrehfeld. Liegt kein 
Rechtsdrehfeld vor, leuchtet die rote LED. Zwei Phasen 
sind am Eingang des Schattgerates 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 F6rdermenge bei unterschiedli- 
chen Drehrichtungen. Die Drehrichtung mit der grOBeren 
ForderhOhe und Fordermenge ist die korrekte Drehrichtung. 
Bei falscher Drehrichtung sind 2 Phasen des Netzan- 
schiusses zu vertauschen. 

7. Montage und installation 

&Maximale Eintauchtiefe der Pumpe beachten (siehe 
Typenschild). 

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

& Folgeschaden z.B. durch eine Uberflutung von Raumen 
bei St6rungen an der Pumpe hat der Betreiber durch 
geeignete MaBnahmen (z.B. Installation von Alarmanlage, 
Reservepumpe o.a.) auszuschlieBen. 

7.1. Naf3aufstellung auf Bodenstiitzring 
Den Bodenstiltzring (als Zubeh6r 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 FOrdermedium herunteriassen. Bei schiammigem 
Untergrund Steine o.a. unter die Pumpe legen, um ein 
Einsinken zu verhindem. 

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) OberprOfen (s. MaB- 
zeichnungen im Anhang). 
Befestigungslocher fur Rohrkonsole am Innenrand der 
Schachtaffnung 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 milssen 
genau senkrecht stehen! KupplungsfuB mit Schweriastd0- 
beln am Schachtboden befestigen. Auf genau waagerech- 
te Position des KupplungsfuBes achten! Bei unebenem 
Schachtboden Auflageflache entsprechend unterstutzen. 
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Druckleitung mit Armaturen nach den bekannten Monte- 
gegrundsden spannungsfrei montieren. 
Beide Fuhrungsrohre in die Osen am KupplungsfuB ste- 
cken und entsprechend der Position der Rohrkonsole auf 
MaB schneiden. Rohrkonsole abschrauben, die Zapfen in 

die Fuhrungsrohre stecken und Konsole endgultig befesti- 
gen. Die Fuhrungsrohre mOssen absolut spielfrei sitzen, 
da sonst beim Betrieb der Pumpe starke Gerausche auf- 
treten. 
Schacht vor lnbetriebnahme von Feststoffen (Schutt, 
Steine etc.) saubem. 
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. Trag6sen befestigen. 
Pumpe mit den Fuhrungsklauen des Kupplungsgegen- 
flansches zwischen die Fuhrungsrohre im Schacht fUhren. 
Pumpe in den Schacht herunteriassen. 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- 
flung einhangen. 
Motoranschlunkabel 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 
Far die Aufstellung der Pumpe auBerhalb des 
Sammelschachtes muss eine Zulaufleitung zum 
Pumpengehause-Zulauf angeschlossen werden. Fur 
Trockenaufsteilung sind nur die Ausfahrungen mit Motor- 
KOhlmantel geeignet. 
Die Aufstellung der Pumpe ist vertikal oder horizontal 
moglich. 

Pumpenstander bzw. StOtzfune an der Pumpe 
montieren. 
Position der Pumpen am Boden markieren, bohren und 
Pumpe mit Schwerlastdabeln verankem. 
Saug- und Druckleitung mit Armaturen nach den 
bekannten Montagegrundsatzen spannungsfrei 
montieren. 

7.4. Automatische Schwimmerschaltung 
Bei Ansteigen des Wasserstandes auf ein bestimmtes 
HOchstniveau (Einschaltpunkt) schaftet der aufschwimmen- 
de Schwimmer die Pumpe automatisch ein.Ist der Wasser- 
stand durch das Abpumpen auf ein bestimmtes Mindestni- 
veau (Ausschaltpunkt) gesunken, schaltet der Schwimmer 
die Pumpe ab. 
Der Schaltabstand, d.h. die Wasserstandsdifferenz zwi- 
schen Ein- und Ausschaltpunkt lasst sich individuell 
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 gewiinsch- 
te Schaltniveau einzustellen. Dabei ist zu beachten, dass 
der Einschaltpunkt der Pumpe unterhalb der Zulaufleitung 
Iiegt, urn einen Ruckstau des FOrdemtediums zu vermei- 
den. Der Ausschaltpunkt muss obertialb der Oberkante des 
Pumpengehauses liegen, damit sich kein Luftpolster in der 
Pumpe bilden kann, was unter Umstanden ein Entkiften der 
Pumpe notwendig macht. 
In keinem Fall darf der Schwimmer mit Kabel einfach in das 
FOrdermedium geworfen werden, da korrektes Schaften nur 
bei einer Drehbewegung des Schwimmers urn den Befesti- 
gungspunkt des Kabels moglich ist. Mogliche Folgen bei 

SP313 Tennyson SPS Tennyson Tennis Center Electrical Switchboard OM Manual

Q-Pulse Id TMS896 Active 10/12/2014 Page 17 of 334



Nichtbeachtung sind uberflutung (Pumpe schaltet nicht 
ein), bzw. Zerstbrung 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 Alamischwimmer sollte ca. 10 cm oberhalb 
des Pumpen-Einschaltpunktes schaften, jedoch immer un- 
terhaib des Zulaufes. 
Wichtig: Nach jedem Verandern der Schwimmerbefesti- 
gung ist unbedingt die einwandfreie Funktion der Schwim- 
merschaltung dutch einen Probelauf zu kontrollieren. 

8. Inbetriebnahme 

&Die Pumpe niemals langere Zeit trocken laufen lassen 
(Oberhitzungsgefahr). 

Nassaufstellunq 
Die Pumpe muss v011ig im FOrdermedium eingetaucht und 
entlatet sein. Absperrventile affnen. Falls noch nicht ge- 
schehen, bei 3Ph-Motoren korrekte Drehrichtung Oberpni- 
fen (s. unter 6.4.). Pumpe am Schaltgerat in gewiinschter 
Betriebsart in Betrieb nehmen (manueller Dauerbetrieb 
oder niveauabhangiger Automatikbetrieb). 

Trockenaufstellunq 
Absperrventile Offnen. Sicherstellen, dass das Niveau des 
FOrdermediums im Sammelschacht oberhalb der hochsten 
Stelle des Pumpengehauses liegt. Falls noch nicht gesche- 
hen, korrekte Drehrichtung Oberprufen (s. unter 6.4). In Be- 
trieb nehmen. 

9. Wartung und Reparatur 

&Bei 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 dOrfen nur Original HOMA- 
Ersatzteile verwendet werden. 

&Wir weisen darauf hin, dass wit nach dem. Produkthaf- 
tungsgesetz fur Schaden, die durch unser Gerat verursacht 
werden und auf unsachgernaBen Reparaturversuchen be- 
ruhen, welche nicht vom Herstellerwerk oder einer autori- 
sierten Fachwerkstatt durchgefOhrt 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 Einschatten der Pumpe wah- 
rend der Arbeit zu vermeiden! 

&Vor Beginn der Arbeit den Stilfstand aller rotierenden 
Teile abwartenl 

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

&Bei Pumpentypen mit Olsperrkammer kann beim LOsen 
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 tiberprtift werden. Bei Dauerbetrieb oder besonde- 
ren Bedingungen (z.B. stark abrasives Fordermedium) sind 
die Wartungen nach jeweils 1.000 Betriebsstunden durch- 
zufuhren. 
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Urn einen problemlosen Betrieb der Pumpe langfristig zu 
erreichen, sollten bei Wartungen stets zumindest die nach- 
folgenden Uberpn3fungen vorgenommen werden: 

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

- Pumpengehause und Laufrad auf sichtbaren VerschleiB 
prOfen, ggf. austauschen. 

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

- Kabel und Kabeleinfahrung auf Wasserdichtheit oder 
Beschadigungen prUfen (Sichtprufung). 

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 
entfemen und eine geringe Menge 01 entnehmen. Wenn 
das Ol tribe 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 lassen. 

Das a 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 ordnungsgeman zu entsorgen. 

Wartunasvertraq 
Zur regelmaBigen fachmannischen Durchfuhrung aller not- 
wendigen Wartungs- und Kontrollarbeiten empfehlen wit 
den Abschluss eines Wartungsvertrages dutch 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)1 

Sthrungen Urseche Abhiffe 

Motor Mutt nicht an. Die 
Sicherungen brennen 
durch oder der 
Motorschutzschalter lOst 
aus 
sofort aus. Achtung: 
Nicht wieder 
einschafteni 

Keine Stromzufuhr, 
Kurzschluss, 
Fehierstrom in Kabel 
oder Motorv.4cklung 

Sicherung 
durchgebrannt, da 
falscher Typ 
Laufrad durch 
Verunreinigungen 
verstopft. 
Schwimmerschatter 
verstellt oder defekt 

Kabel und Motor von 
einer Elektro- 
Fachicraft 
OberprOfen und 
ausbessem lessen 
Sicherung durch 
korrekten Typ 
ersetzen 
Laufrad reinigen 

Schviimmerschafter 
UberprOfen und ggf. 
austauschen 

Pumpe taut aber der 
Motorschuizschalter lost 

Motorschutzschalter zu 
niedrig eingesteift 

Einsteflung oath 
den Daten auf dem 

nach kurzem Betrieb Pumpentypenschild 
aus vornehmen 

Erhebte 
Stromaufnahme 
aufgrund von 
gri50erem 
Spannungsabfall 

Laufrad durch 
Verunreinigungen 
blocklert. 

Spannung zwischen 
zwei Phasen 
messen. Toieranz 
10% (± 5% bel 
explosionsgesstazt 
er Ausfehrung) 
Laufrad reinigen 

puipoo tuft mit 
verringerter Leistung 
und zu 
niedriger 
Leistungsaufnahrne 

Laufrad durch 
Verunreinigungen 
verstopft 

Falsche Drehrictrtung 
(nur bei Drehstrom- 
ausfiihrung) 

Laufrad reinigen 

Pumpe Mutt, fordert 
aber kein Wasser 

Druckventil 
geschiossen oder 
blockiert 

Aus Motorgehause tritt 
6i Ins FOrdermedium 
aus 

RUckschlagventil 
blockiert 

Luft in der Pumpe 
Wellendichtung 
verschlissen 

Drehricbtung 
kontrollieren und 
evil. zwei Phasen 
umtauschen (s. 
Abschnift 6.4) 
Druckventil 
ilberprOfen und 
dieses Canon oder 
reinigen 
ROckschlagventil 
reinigen 
Pumpe entiOften 
Wellendichtung 
emeuem und 101 

austauschen 

8 
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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 Fertigungsfehlem. Kosten des Aus- und Einbaus des 
beanstandeten Gerates am Einsatzort, Fahrtkosten des Reparatur- 
personals zum und vom Einsatzort sowie Transportkosten sind 
nicht Bestandteil der Garantieleistung. Beanstandungen, deren Ur- 
sachen auf Einbau- oder Bedienungsfehler, unangemessene 
Einsatzbedingungen, mangeinde Pflege oder unsachgemaBe Re- 
paraturversuche zunickzufahren sind, sind von der Garantie eben- 
so ausgeschlossen wie normater Verschlei8.1-lierdurch entstande- 
ne Kosten, insbesondere Uberpridungs- and Frachtkosten, sind 
vom Absender bzw. Betreiber der Pumpe zu tragen. Dies gilt auch, 
wenn ein Garantieanspruch gettend gemacht worden ist, die 
werksseitige Uberprilfung aber ergeben hat, dass des Gerat ein- 
wandfrei arbeitet und frei von Mangeln ist. Me Erzeugnisse besit- 
zen einen heichstmoglichen Qualitatsstandard. Jedes Produkt un- 
terliegt vor der Auslieferung einer strengen technischen Endkontrol- 
le. Solite das Gerat trotzdem Anla8 zu einer berechtigten Bean- 
standung geben, so haben Sie Anspruch auf eine entsprechende 
kostenlose Nachbesserung. Garantiereparaturen darfen nur von 
unserem Werkskundendienst oder einer autorisierten Fachwerk- 
statt durchgefirhd 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 vedangert, noch far 
die ersetzten Teile eine neue Garantiezeit begrundet. Weiterge- 
hende Anspniche sind ausgeschlossen. Insbesondere solche auf 
Minderung, Wandlung oder Schadenersatz, auch ftir Folgeschaden 
jeglicher Art. 

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

Garantieschein 

Fur die Tauchmotorpumpe 

Nr. 

leisten wir, 
entsprechend unseren Garantiebedingungen 

12 Monate Garnatie. 

HOMA Pumpenfabrik GmbH 
Industriestrasse 1 

D-53819 Nk -Seelscheid 
Telefon: +49 (0) 22 47 / 702 - 0 
Telefaic +49 (0) 22 47 / 702 - 44 
Kundendienst 
Telefon: +49 (0) 22 47 / 702 - 333 
Telefaic +49 (0) 22 47 / 702 - 204 / 335 
Bahnstation: D-53819 Nk.-Seelscheid 
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12. HOMA Vertragskundendienste im 
Bundesgebiet 

Anschrift 
PSD 
Am Spitzberg 4 

01728 Bannewitz OT Possendorf 
(03 52 06) 384-0 
Kurt GOsse I Nachf. 
Rukolf-Renner-Strafie 76 
01796 Pima 
(0 35 01) 52 34 48 
PAW Pumpen and Aggregate GbR 
Kleine Rnqnhatzer Str. 3 

02625 Bautzen 
(0 35 91) 20 00 10 

Pumpentechnik Finsterbusch 
Im Mittelfeld 18 
04509 Krostitz - Hohenossig 
(03 42 94) 7 6643 
Jurgen Veit 
HalnIchener Stralte 37 
09569 Oederan 
(03 72 92) 603 35 
Glaubrecht Pumpenservice GmbH 
Bomitzstr. 13 
10367 Berlin 
(0 30) 5 59 22 08 

Pumpen Ohl 
Schildower Str. 30 
13159 Berlin 
(0 30) 9 12 11 20 

HEKO Pumpen GmbH 
Meiendorfer StraBe 71 

22145 Hamburg 
(0 40)6 78 66 06 

Karl-Heinz Birr Pumpenservice 
GlashOttenweg 60 
23568 Lubeck 
(04 51) 3 61 91 

Gerhard Frese 
Kreuzweg 5-7 
27367 Sottrum 
(0 4264) 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 Niestetal/Heiligenrode 
(05 61) 52 20 37-38 
Schwarzer EleIctromaschlnenbau 
Gotthelf-Leimbach-Straf3e 7 

37079 Gottingen 
(05 51) 50 49 00 

Schreb Elektrotechnik GmbH 
Martinstr. 38 
40223 Dusseldorf 
(02 21) 90 148-0 

Eugen Boss GmbH & Co. KG 
Tankweg 27 
44147 Dortmund 
(02 31) 98 20 22-0 
Hillsbamer & Weischer 
CoermOhle 2 b 
48157 Munster 
(02 51) 21 08 10 

PFH Pumpenfachhandel GmbH 
Benzstr. 4 
63457 Hanau 
(0 1805) 80 51 00 
Richard Heep Pumpen GmbH 
Ahomstr. 63 
64933 Frankfurt 
(0 69) 3 60 34 60 

Anschrift 
Burger Pumpen GmbH 
Industriestr. 11 

66583 Spiesen-Elversberg 
(0 68 21) 795-0 
Sandritter Pumpen GmbH 
Akazlenweg 16 
68809 Neulussheim 
(0 62 05) 3 11 12 

Giese Pumpentechnrk 
Belsemer Steg 14 
72131 Ofterdingen 
(0 74 73) 92413-0 
Motoren Schumacher 
Auf Steingen 20 
72459 Albstedt-Lautlingen 
(0 74 31) 95 83 24 

G. Meier GmbH 
Gustav-Schwab-Str. 16 
72762 Reutlingen 
(0 71 21)26 90 0 
Speidel GmbH & Co KG 
Am Autohof 1-11 
73037 Gtippingen 
(0 71 61) 67 80 
Elektrotechnik GmbH Ziegler 
Adlerstr. 17 
74564 Crailsheim 
(0 79 51) 84 72 
HCS Scherer GmbH 
Tiengener Str. 14 
76227 Karlsruhe 
(07 21)40 70 35 
Kind GmbH 
Englerstr. 18 b 
76275 Etllingen 
(0 72 43) 37 42 07 
Prokosch GmbH 
In der Brelhviese 9 
76684 Ostringen - Odenheim 
(0 72 59) 9 10 30 
Wolfgang BOrk 
Forststr. 17 
79618 Rheinfelden 
(0 76 23) 75 21 00 
Elektromaschinenbau Ritz GmbH 
Carl-Zeiss Str. 33 
79761 Waldshut-Tiengen 
(0 77 41) 48 80 
Pumpen Platz GmbH 
Schltufeleinstr. 5 
80687 Munchen 
(0 89)54 70 31 0 

Rudolf Schabmilller GmbH 
Bunsenstr. 21 

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

85221 Dachau 
(081 31) 7 8647 
Martin Elektrotechnik 
Kuppelnausstr. 43 
88212 Ravensburg 
(07 51) 2 30 73 

Schollhom EleIctromaschinenbau 
Waldseer Str. 90 
88400 Biberach 
(0 73 51) 2 90 00 
ELMAR GmbH 
Griesgasse 19 
89077 Ulm-Soflingen 
(07 31) 20 79 70 
PST 
Gleil3b0hIstr. 4 
90402 Nurnberg 
(0911) 2 1466130 
Grzybek Elektro 
An der Linde 6 
94072 Bad Ftissing 
(0 85 37) 3 17 
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Anschrift 
Walter Reif EleIctromaschinenbau 
Landauer Str. 102 
94447 Planting 
(0 99 31) 66 87 
J & K Pumpenservice 
Hans-Sailer-Str. 59 
99089 Erfurt 
(03 61) 73 15 274 

Anschrift 
HOMA Pumpenfabrik GmbH 
Industriestr. 1 

53819 Nk-Seelscheid 
(0 22 47) 70 20 

Weitere Senricepartner 
Erfragen Sie bitte bei unserem 
Kundendienst unter der 
Telefonnummer 
(0 22 47) 70 23 31 
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1. Declaration of Conformity 

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

We, HOMA Pumpenfabrik GmbH, Industriestrasse 1, 

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

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

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

EC-Directives to which the pumps conform: 
EC Machinery Directive 98/ 37/EEC 
EC Directive, electromagnetic 89/336/EEC 
compatibility 
as amended 92/ 31/EEC 
as amended 93/ 68/EEC 
EC. Low Voltage Directive 1) 73/ 23/EEC 
EC Directive, explosion- 94/ 9/EEC 
prooved operating material 2) 

EC Directive, construction 89/106/EEC 
products 

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

ES 60204 Part 111 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 50014/18/19/204J 

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

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

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

Established: To take Ind= 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. 

ieNTo 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. 

11 

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 tumdown 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 0) 
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 
ON 100 

400 V 

2900 rpm 
1450 rpm 

960 rpm 
F 

IF, 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 (51) 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 
operation check the cable and the plug against damages. 

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

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

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

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

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

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. 
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. 

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. 

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 kL2, standard setting is 
approx. 50 kf2. 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. 

SP313 Tennyson SPS Tennyson Tennis Center Electrical Switchboard OM Manual

Q-Pulse Id TMS896 Active 10/12/2014 Page 23 of 334



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. 
(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 
.1-10MA 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. 

SP313 Tennyson SPS Tennyson Tennis Center Electrical Switchboard OM Manual

Q-Pulse Id TMS896 Active 10/12/2014 Page 24 of 334



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 

In 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- 
aparts 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 bail 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 Supply failure: short- 
Fuses blow or motor circuit earth-leakage; 
starter trips out Immedi- fault in cable or motor 
atety. Caution: Do not winding 
start again! 

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

Fuses blow due to use 

of wrong type of fuse 
Impeller docked 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% (a 5% for ex- 
plosion-proof 
Pumps) 
Clean the impeller 

Clean the impeller 

Check the direction 
of rotation and pos- 
sibly interchange 
two phases (see 
section 6.4) 

Pump operates, but 
gives no liquid 

Discharge valve 
dosed or blocked 

Non-return valve 
blocked 
Air In pump 

Check the discharge 
valve and possibly 
open and/or clean 
Clean non-return 
valve 
Vent the pump 
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Warranty Conditions 

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 till 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 retum 
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. 

Warranty receipt 

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

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

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

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

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

EG-Richtlijnen, waaraan de pompen voldoen: 
EG-machinerichtlijnen 98/ 37/EG 
EG-richtlijn, elektromagnetische 89/336/EG 
verdraagzaamheid 
als ook de aanpassing 92/ 31/EG 
als ook de aanpassing 93/ 68/EG 
EG-laagspanningsrichtlijn.,) 73/ 23/EG 
EG-richtlijn, explosiebeveiligde 94/ 9/EG 
bedrijfsmiddel 
EG-richtlijn voor Bouwprodukten 89/106/EG 

Toegepaste geharmoniseerde normen: 
EN 60335-2-411/ EN 60335-11) EN 60034 deel 5 

EN 60204 deel 11) 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 I DIN 24250 

(Dr. Klaus Hoffmann, Management 
01.06.2004 HOMA Pumpenfabrik GmbH 

tt niet geldig voor Ex-uitvoering 
geldt alleen voor Ex-uitvoering 

rstEetlt Tobin, Index: 0 
Datum 01.06.2004 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 

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

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

&Deze bedieningshandleiding bevat fundamentele ver- 
wijzingen, welke bij opstelling, bedrijf en onderhoud in acht 
genomen moeten worden. Daarom moet deze bedienings- 
handleiding beslist voor montage en inbedrijfname van de 
machine door de monteur, of gebruiker gelezen worden en 
moet continu op de werkplek van de machinefinstallatie be- 
schikbaar zijn. Personen, die met deze bedieningshandlei- 
ding niet vertrouwd zijn, mogen deze machinefinstallatie 
niet gebruiken. 
Kinderen en jeugd onder de 16 jaar mogen de pomp 
niet gebruiken en dienen van een aangesloten machi- 
nefinstallatie 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 to 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 urt deze gebruiksaanwijzing niet in 
acht genomen worden. Voor toebehoren gelden dezerfde 
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 to 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 nijverheid on 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 
Persaanslutting 
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 
10m 
H 07RN-F... 

70d(B)A 

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

Niveau van de vloeistof: het minimale niveau dient zich 
altijd boven het pomphuis te bevinden. 
Bedri fswi ze: De motoren zijn voor continubedrijf Si on- 
dergedompeld, maximale schakelfrequentie 15 maal per 
uur. Onze standaard-garantiebepalingen als ook het 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. 

bepaIn 

alle gevallen dient de plaatselijke instantie to 
len 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 bedrijfsinstnicties 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 opslag 
&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 opslag de pomp beschermen tegen 
vochtigheid, vorst en warmte. 

6. Elektrische aansluiting 

&Een vakbekwame test moet voor in gebruiknamen 
vaststellen, dat de aanbevolen elektrische beveiligingen 
aanwezig zijn. Aarding, nul, scheidingstrafo, aardlekschake- 
laar e.d. moeten aan de voorschriften van de lokale instan- 
ties voldoen. De pomp dient volgens de in Nedertand/Belgie 
algemeen geldende normen op het dektricitertsnet worden 
aangesloten. 

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

ADompelpompen, 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 enders water in de mato- 
raansluitruimte komen kann. 

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

6.1. Aansluiting 3-Fasen-Motoren 
Alle 3-fasen HOMA pompen die zonder besturingskast wor- 
den geleverd, dienen op een afzonderlijke motorbeveiliging 
te worden aangesloten. Originele HOMA-besturingskasten 
zijn als toebehoor Ieverbaar. Bij gebruik van een eigen 
besturingskast moat men hi; de keuze van de motorbeveili- 
ging de nennstroom van de pomp in acht nemen. (zie 
typeplaatje). 

Start-wrze 
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. 
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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 Ui/U2, V1/V2, en W1/W2 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. 

6.2. Temperatuur-voeler 
Alle pompen van de A-serie zijn met een temperatuunme- 
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. 

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 terugsteliing moet over een speciale beveili- 
gingscombinatie in de besturingskast gewaarborgd worden. 

Alle explosieveilige uitvoeringen van motoren boven 15 kW 
bezitten allebei van de bovengenoemde voeler-sets en zijn 
via de aders T1, T2, T3 op de juiste wijze aan te sluiten. 

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. 

6.3. Afdichtingscontrole 

Pompen uitgevoerd met: 

a) Dichtinqcontrole in de oliekamer. 
Via 2 sensoren S1/S2 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 to zijn, standaard instelling 50 k 0. Bij Ex- 
uitvoering elektrode relais met eigengezekerd stroomcircuit 
voor de sensoren toepassen. 

a) Dichtinqcontrole Aansluitruimte 
Via 2 sensoren S3/S4 wordt de aansluitruimte op indrin- 
gende vochtigheid gecontroleerd. 
De sensoren dienen in de schakelkast aan een relais 
(elektroden relais) met galvanisch gescheiden stroomcircuit 
aangeSloten te worden. Bij Ex-uitvoering elektrode relais 
met eigengezekerd stroomcircuit voor de sensoren 
toepassen.Alle aansluitschema's vanaf pagina 21. 
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6.4. Draairichtingscontrole 
Me 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 kiok 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 worden. 

7. Montage en Installatie 

&Maxima le onderdompeldiepte in acht nehmen (zie ty- 
peplaatje) 

6Bij 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 raadzaann 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 pomp(en) 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 daama 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 to stellen. U moet erop toezien dat 
het inschakelpeil van de pomp onder de toeloopleiding ligt, 
om terugloop van de vloeistof te vermijden. Het uitschakel- 
peil moet boven de zuigopening van de pomp liggen, waar- 
door er zich geen luchtbel in de pomp terechtkomen kann, 
wat anders een ontluchting in het pomphuis noodzakeiijk 
maakt. 
In geen geval mag de niveauschakelaar met kabel eenvou- 
dig in de vloeistof geworben worden, daar correcte schake- 
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ling alleen door een schamierbeweging 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 zeif 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 

kDe 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 (le punt 6.4.). 
Pomp via besturingskast in gewenste positie stellen 
(handmatig- of automatischbedrijf). 

Drone 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. 

6Voor 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. 

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

Wij 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. 

ZSBij 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. 

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

De pomp met bij normaal bedrijf minimaal den keer per 
jaar gecontroleerd worden. Inspecteer de pomp vaker als 
de gepompte vloeistof modderig of zanderig is of bij conti- 
nubedrijf. 
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Bij nieuwe pompen of na plaatsing van een nieuwe asaf- 
dichting dient men het oliepijI na 1 bedrijfsweek te 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 
troebel of melkachtig is, duidt dit op een beschadiging van 
de asafdichting. In dit geval dient u de toestand van de 
asafdichtingen 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 servicedienstl 
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10. Opsporen van storingen 

6Voor elke reparatie aan pomp stroomtoevoer uitschake- 
len! 

Storing Oorzaak Oplossing 

Motor start niet op. De 
Zekeringen branden 
door of de 
motorbeveiliging 
verbreekt/ 
Direct uit. Let op. Niet 
cpnieuw inschakelen1 

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

Kabel en motor door 
een electriecien 
laten testen en 
herstellen 

Zekering doorgebrand 
(verkeerd type) 
Waaier door 
veronbelniging 
verstopt 

Zekeringen door 
juiste vervangen 
Waaier relnigen 

Nlyeauschaketaar 
verptaatst of defect 

Niveauschakelaar 
testen en eventeel 
uttwIsselen. 

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

Verhoogde 
stroomogname op 
grond van 
spanningsverlles 

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

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

Pomp loopt met een 
venninderde capacitelt 

En te tage 
capactteitaf name 

Waaier door 
verontreiniging 
verstopt 
Foutieve draalrichting 
(alleen bij draaistroom 
uitvcering) 

Waaier reinigen 

Draairichting 
controieren en evt. 
Nee fasen 
omwisselen (zie par. 
6.4.) 

Pomp loopt, verpompt 
echter geen water 

Afsluiter gesloten of 
geblokkeerdt 

Uit motorhuis Iekt olie in 

het medium. 

Terugslagklep 
gebbkkeerdt 
Lucht In de Pomp 
Asafdichting versleten 

Afsluiter testen en 
doze openen of 
relnigen 
Tentgslagklep 
relnigen 

. Pomp ontiuchten 
AsafdichtIng 
vemleuwen en olie 
verversen 
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Garantiebepalingen 
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- 
tauten. 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 made transportkos- 
ten zijn geen bestanddelen van onze garantievenichtingen. 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 vedengt. Verdergaande aansprakelijkheid is 
uitgesloten, vooral zulke op schadevergoeding, waardeverminde- 
ring, verancleringen, 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 kfacht franc° naar ons adres te sturen. 
(adres op het garantiebewijs). 
Reclamaties op grond van transportschade kunnen wij alleen at- 
handelen, wanneer de schade bij bezorging van de waren door de 
betreffende expediteur of besteller is vastgesteld of bevestigd 
wordt. 

- - 

Voor de vuilwater-dompelpomp 

Nr. 

geven wij, 
conform onze bovenstaande garantiebepalingen 

12 maanden garantie 

HOMA Pompon B.V. 
Techniekweg 16 
4207 HD Gorinchem 
Tel.(0) 183-622212 
Fax.(0) 183-620193 
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1. Declaration de conformite 

Declaration de conformite selon la directive machine CE 
89/392/CEE, annexe II A 

Nous soussignes, HOMA Pumpenfabrik GmbH, Industrie- 
strasse 1, D-53819 Neunkirchen-Seelscheid, certifions que 
les pompes specifiees ci-dessous 

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

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

correspondent aux exigences en matiere d'hygiene et de 
securite de la directive machine CE. Toute transformation 
de Ia pompe non autorisee entraine Ia nullite de Ia prosente 
declaration. 

Directives CE auxquelles les pompes correspondent: 
Directive machine 98/ 37/EEC 
Directive compatibilite 89/336/EEC 
electromagnetique 
Directive modifee 92/ 31/EEC 
Directive modifee 93/ 68/EEC 
Directive basse tension' 73/ 23/EEC 
Materiel antideflagrant 94/ 9/EEC 
Directive de construction 89/106/EEC 

Relevant harmonized industrial standards: 
ES 60335-2-41') ES 60335-11) ES 60034 partie 5 

ES 60204 partie 1') 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 50014/18/19/204 

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 

ne s'applique pas aux modeles du type antideflagrant 
2) s'applique exclusivement aux modeles du type anti- 
deflagrant 

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

Established: Totzke Ytder. 0 
Date: 01.06.2004 Current number: CE I 
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2. Consignes generales de securite 
2.1. Genera !Res 
Symboles utilises pour les consignes de securite dans 
la presente notice d'utilisation 

&Les consignes de securite contenues dans la presente 
notice d'utilisation sont precedees d'un symbole de danger 
selon DIN 4844-W9. Le non - respect de ces consignes 
peut entrainer des risques pour les personnes. 

&Ce symbole selon DIN 4844-W8 signale un risque 
d'electrocution. 

22. Recommendations generales pour Ia securite 

&La presente notice comporte les principales consignes 
de securite a respecter lors de ('installation, de ('utilisation 
et de l'entretien du materiel. II est indispensable de Ia lire 
attentivement avant le montage et la mise en service et de 
la conserver sur le lieu d'utilisation. 
Les personnes n'ayant pas pris connaissance de la 
presente notice (mode d'emploi) ne sont pas autorisees 
utiliser le materiel. 
Les pompes ne doivent pas etre utilisees par les en- 
fants et adolescents de moins de 16 ans. Ces derniers 
doivent etre tenus eloignes du materiel sous tension. 

&La zone de travail doit etre delimitee et satisfaire a la 

reglementation locale en matiere d'hygiene et de securite. 

&Utiliser des protections individuelles, telles que chaus- 
sures de protection, gants en caoutchouc, lunettes de pro- 
tection et casque. 

&S'assurer que ('issue de secours est degagee 

&Afin d'exclure tout risque d'etouffement ou 
d'intoxication, it doit etre garanti que le poste de travail est 
suffisamment ventile et exempt de gaz toxiques. 

&Avant tous travaux de soudure et d'electricite, s'assurer 
de l'absence de tout risque d'explosion. 
Des la fin des travaux, remettre en place tous les equipe- 
ments de securite et de protection et s'assurer de leur bon 
fonctionnement, en presence de personnes habilitees. 

&L'utilisateur est responsable vis-a-vis des tiers dans 
toute la zone de travail du materiel. 

&Pendant que Ia pompe est en marche, personne ne dolt 
se trouver dans le liquide pomp& 

&La reglementation en matiere d'hygiene et de securite 
ainsi que les *les de l'art doivent etre respectes. II est 
expressement rappele que nous ne repondons pas des 
dommages occasionnes par notre materiel en cas de non- 
respect des recommandations et consignes de Ia presente 
notice. Ces consignes s'appliquent aussi aux accessoires. 
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3. Utilisation et caracteristiques techniques 

3.1. Utilisation 
Si les pompes sont utilisees pour le nettoyage / entretien 
dune piscine, s'assurer que personne ne se trouve dans le 
liquide refoule et que les pompes sont alimentees par un 
dispositif de protection differentielle d'une sensibilite au lus 
egale a 30 mA. 
Les pompes de la serie " A" sont congues pour le pompage 
'eaux usees, ou d'effluents contenant des boues et solides 
ous. Elles s'utilisent dans des installations publiques ou ri- 
%fees, ou dans l'industrie. Les pompes ne conviennent as 
pour le refoulement de liquides fortement charges de 
ubstances abrasives (sable, gravier, debris etc.). En cas e 
refoulement de liquides charges de substances chimique- 
ment gressives, it est indispensable de s'assurer de Ia 
esistance des materiaux utilises. 
Les pompes conviennent aussi bien pour une 

obile qu'en poste fixe. L'installation immergeepeut 
se faire soit sur socle, soit au moyen d'un pied 
d'assise avec barres de guidage (voir paragraphe 7.). 
En cas d'installation en fosse seche dans un puisard 
separe de ('effluent, tous les modeles peuvent recevoir une 
nveloppe de refroidissement 
On prendra des precautions particulieres en cas d'utilisation 
e moteurs a frequence variable. On evaluera particuliere- 
ment ors de la conception de l'installation le circuit electri- 
que, a puissance necessaire a chaque pompe, le type de 
efroidissement, les longueurs de cable, Ia tension d'utilisa- 
tion t les permutations prevues. On installera au minimum 
ntre le convertisseur et la pompe des filtres et detecteurs e 
charge (lament calibres, pour proteger les moteurs de ur- 
tensions dommageables. Aucune garantie ne couvre les 
oteurs equipes en vitesse variable, sauf si le circuit de uis- 
sance du convertisseur est parfaitement isole de la ompe. 

3.2. Caracteristiques techniques 

Refoulement 
MX13..., V 13... 
MX 23..., V 23..., M 24..., MX 24..., 
V 24... 

ON80 
DN100 

Tension 
Moteurs triphases (modele D) 
Vitesse 
2 pOles 
4 poles 
6 Dales 
Classe d'isolation 
Protection moteur 
Cable 
Type de cable 
Niveau de bruit en fonctionnement, 
a 1.60 du sol 

400V 

2900 t/mn 
1450 t/mn 
960 t/mn 

F 
IP 68 
10m 

H 07RN-F 
8 70d(B)A 

3.3. Conditions d'utilisation 
Temperature maximum du liquide pompe : 35°C a 60°C 
temporairement 
Densite du liquide : 1100 kg/m3 
pH du liquide : de 5 a 11. 
Niveau du liquide : le niveau minimal du liquide dolt tou- 
jours depasser le dessus du corps de pompe 
Mode de fonctionnement : Les moteurs sent congus pour 
un regime continu S1 en immersion avec 15 dernarrages 
par heure au maximum. Nos conditions de garantie et nos 
conseils d'entretien s'appliquent exclusivement a une utili- 
sation des pompes en fonctionnement par intermittence. 
Pour toute utilisation en continu (duree de garantie et 
frequence d'entretien reduites), nous consulter. 
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3.4. Zones presentant un risque d'explosion 

&Seuls les modeles avec protection antideflagrante ho- 
mologuee Ex doivent etre utilises dans les milieux explosifs. 

& Le type de protection antideflagrante des pompes utili- 
sees dolt faire ('objet d'un agrement administratif pour le 
lieu d'installation. 

4. Garantie 
Le droit a garantie pour les pompes decrites dans la 
presente notice implique le respect de ('ensemble des con- 
signes et recommandations de la presente notice, notam- 
ment en ce qui conceme ('installation et ('utilisation du ma- 
teriel. 

5. Transport et stockage 
& Ne jamais relever, deplacer ou fixer Ia pompe par le 
cable d'alimentation ou le tuyau flexible de refoulement. 
Utiliser la poignee ou l'anneau de transport. Fixer une 
chaine pour soulever la pompe. 

&La pompe pout etre transportee en position verticale ou 
horizontale. Eviter tout choc ou basculement en cours de 
transport. En cas de stockage prolong& proteger Ia pompe 
contre l'humidite, Ia chaleur et le gel. Veuillez contraler 
Ittat des joints torique et garnitures mecaniques ainsi que 
le niveau d'huile 

6. Raccordement electrique 

&L'installation dolt etre controlee par un specialiste avant 
Ia premiere mise en service pour garantir Ia conformite a Ia 

reglementation en vigueur. La mise a Ia terre, la mise au 
neutre, le transformateur d'isolement et les interrupteurs/ 
disjoncteurs differentiels doivent etre conforrnes a la *le- 
mentation locale. 

& S'assurer que Ia tension du reseau correspond a celle 
specifiee dans Ia presente notice au chapitre «caracteristi- 
ques techniques . 
&Les pompes immergees destinees a une utilisation a 
l'exterieur doivent etre equipees d'un cable d'alimentation 
d'une longueur de 10 m minimum. 

& S'assurer que les connexions electriques se trouvent 
dans une zone protegee contre l'humidite et exempte de 
tout risque d'inondation. Verifier le parfait etat des cables et 
prises avant utilisation. 

&L'extremfte du cable de raccordement ne dolt pas etre 
immergee dans l'eau pour exclure tout risque d'infiltration 
d'eau dans le boltier de raccordement du moteur. 
A 

LLLe disjoncteur moteur et les coffrets de commando ne 
doivent pas etre installes dans des zones presentant un 
risque d'explosion. 

6.1. Raccordement moteurs triphases 
Les pompes equipees de moteurs triphases doivent etre 
connectees a un coffret de commande avec demarreur, 
disponible chez HOMA. En cas d'utilisation d'autres appa- 
reils electriques, it est recommande de tenir compte du cou- 
rant nominal du moteur lors du choix du disjoncteur et du 
relais thermique. ( voir plaque signaletique de la pompe) 

Les moteurs sont congus pour un demarrage direct (DOL) 
ou Etoile -Triangle (Voir plaque signaletique). Les moteurs 
standard jusqu'A 4 kW sont prevus pour demarrage direct. 
Tous les moteurs marques " 400 V" sont connectes en 
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usine pour un fonctionnement "etoile" sous 400 V/ 3 pha- 
ses. Les bobinages sont couples en etoile pour une tension 
d'alimentation de 400 V/triphase. Relier les extremites de 
cable U, V, W aux bones d'alimentation L1, L2 et L3 en 
passant par le disjoncteur moteur. 
Les moteurs standard au-dessus de 4 kW sont prows pour 
demarrage en Etoile -Triangle. Ceci signifie que chaque 
extrernite de chaque phase moteur est reliee a une extre- 
mite du cable d'alimentation de la pompe. Les fils sont 
marques U1 /U2, Vi/V2 et W1/W2. Pour un demarrage Etoile 
-Triangle, la pompe sera branchee a un demarreur appro- 
prie. 
Si uri moteur equipe comme decrit ci-dessus pour un de- 
marrage Etoile -Triangle doit demarrer en direct, (DOL) 
sous 400V/3 phases, les cables de Ia pompe doivent etre 
connectes en triangle dans le coffret de demarrage. 

6.2. Sondes de temperature 
Toutes les pompes de Ia serie sont equipees de sondes 
de temperature integrees au bobinage du stator. Le contact 
de ces sondes s'ouvre en cas de temptrature trop elevee, 
et coupe ('alimentation du moteur. 
Les modeles standard ont ces sondes branchees sur les 
fils T1 et T3 de leur cable d'alimentation. Ils doivent etre 
branches au circuit "securite" du coffret de commande afin 
d'assurer un redemarrage automatique apres refroidisse- 
ment du moteur. La temperature de coupure sur les 
modeles standard est d'environ 130 °C. 
Les modeles antideflagrants possedent un jeu additionnel 
de sondes en plus du jeu standard, avec une temperature 
de coupure de 140 °C, branche sur les fils T1 et T2 du 
cable d'alimentation pompe. 
Les sondes ADF doivent etre branchees a un relais special 
afin d' off rir un redemarrage manuel. 

6.3. Sondes d'humidite dans Ia chambre a huile 
Sur demande, les pompes serie A peuvent etre livrees avec 
un detecteur d'humidite dans Ia chambre a huile. 
II mesure Ia resistance electrique de Thuile de la chambre. 
Si de l'eau penetre dans la chambre par les etancheites 
d'arbre, la valour de Ia resistance changera. 
Les modeles standard possedent une sonde qui mesure Ia 

resistance par rapport a la masse (carcasse moteur). La 
sonde est reliee au cable d'alimentation, brim report Si. 
Les modeles antideflagrants ont deux sondes entre 
lesquelles Ion mesure la resistance. Ces sondes sont 
reliees au cable d'alimentation, brins reports Si et 52. 
Les sondes doivent etre branchees a un dispositif de- 
clencheur, lui memo relit au circuit de securite du coffret de 
commande. Pour les modeles antideflagrants, on utilisers 
un relais intrinsequement sauf. Le dispositif declencheur 
aura une sensibilite reglable entre 0 et 100 kit, le reglage 
standard &ant d'environ 50 kit. 

6.4. Contrele du sens de rotation 
Les moteurs triphases doivent subir un contrele du sens de 
rotation avant la mise en service. Si la pompe fonctionne 
avec un coffret de commando HOMA avec affichage du 
sens de rotation, un voyant s'allume, si le sens de rotation 
est incorrect. Pour les plus petites pompes, le contrele pout 
egalement s'effectuer en observant Ia reaction au demarra- 
ge. 
Poser la pompe sur le sol en position verticale. Demarrer 
Ia pompe. Si le sens de rotation est bon, la pompe, vue 
d'en haut, demarre on se deplagant Iegerement dans le 
sons anti-horaire, tandis que le moteur dernarre dans le 
sons horaire. Pour des pompes plus grosses, on pourra 
aussi verifier le sens de rotation de l'impulseur par les orifi- 
ces d'aspiration ou de refoulement. Pour les pompes (AA 
installees, le controle du sens de rotation s'effectue en 
comparant la hauteur de refoulement avec le debit dans les 
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deux sens. Le sens de rotation correct est celui dont la hau- 
teur de refoulement et le debit sont plus importants. Si le 
sens de rotation West pas correct, inverser 2 phases du 
secteur: Pour les pompes livrees de serie avec prise sec- 
teur CEE, ('inversion des phases s'obtient en tournant Ia 
plaque d'extremite des ',Nes de 180° a l'aide d'un toume- 
vis. 

7. Montage et installation 

&Respecter Ia profondeur maximale d'immersion (voir 
plaque d'identification). 

&En cas d'utilisation en puisard, l'ouverture du puisard 
awes installation de la pompe doit etre recouverte par une 
protection aux normes. 

&L'utilisateur dolt s'assurer des dommages possibles par 
inondation causes par un defaut de la pompe en prenant 
des mesures appropriees : alarme, pompe de secours ou 
autre. 

7.1. Installation immergee sur socle 
Un socle support separe, disponible en accessoire, sera 
fixe a la partie inferieure de la pompe 
Fixer un coude 90° au refoulement de la pompe. La pompe 
peut s'installer en refoulement souple ou rigide, avec clapet 
de non-retour et vanne d'isolement. En cas d'utilisation d'un 
flexible, veiller a ne pas le plier. 
A l'aide d'une chaine fixee a la poignee de Ia pompe, la 
descendre dans le liquide. Si le sol est boueux, placer la 
pompe sur un socle afin d'eviter qu'elle ne s'enfonce. 

7.2. Installation immergee avec pied d'assise 
On peut installer Ia pompe a demeure avec un systeme 
d'accouplement automatique (Pied d'assise) 
Les instructions ci-dessous concement ('utilisation de pieds 
HOMA: 
=> Tracer provisoirement Ia position du pied d'assise, 
de Ia bride d'accrochage et de la console support 
barres de guidage, utiliser un fil a plomb, si necessaire. 
=> Verifier les dimensions de la (des) pompe(s) (voir 
dessins cotes en annexe). 
=> Percer les trous de fixation destines a recevoir le 
montage dune console support sur le bord interieur 
du puits. 
=> Mettre le pied d'assise a niveau par rapport au sol 
du puits. Les barres de guidage doivent etre en 
position parfaitement verticale. A l'aide de chevilles 
pour charges lourdes, fixer le pied au sol. 
Veiller a une position parfaitement horizontale du 
pied I Compenser les Oventuelles inegalites du sol 
en mettant des cales ou des socles. 
=> Monter le tuyau de refoulement et sa robinetterie 
selon les regles de l'art, et sans contraintes. 
=> Glisser les barres de guidage dans les anneaux 
prevus sur le pied et les couper pour les faire correspondre 
a la position de la console support. Les 
barres de guidage doivent etre totalement exemptes 
de led, afin d'eviter toute nuisance sonore pendant 
le fonctionnement de la pompe. 
=> Debarrasser le puits de toutes matieres solides 
(debris, cailloux etc.) avant de mettre la pompe en 
service. 
=> Fixer la bride d'accouplement automatique au raccord 
de refoulement de la pompe. S'assurer que la 
garniture en caoutchouc profilee (etancheite cote 
pied) est bien calee dans la contre-bride et qu'elle 
ne risque pas de tomber au moment de la 
descente de la pompe dans le puits. 
=> Fixer Ia chaine a Ia poignee (anneau) de la pompe. 
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A l'aide de la bride d'accrochage, placer la pompe 
entre les barres de guidage et la descendre dans 
le puits. Une fois posee sur le pied d'assise, elle 
assure automatiquement l'etancheite avec le tuyau 
de refoulement et est prate a fonctionner. 

Accrocher l'extremite de la chaine a un crochet au 
niveau de l'ouverture du puits. 
=> Laisser pendre le cable de raccordement du moteur 
de la pompe dans le puits sans le tendre en 
respectant une longueur appropriee. Veiller a ce 
que les cables ne puissent etre ni plies ni endommages. 

7.3. Installation en fosse seche 
Pour installer la pompe hors de ('effluent, une tuyauterie 
d'aspiration sera install& sur ('orifice de la pompe 
Seules les pompes avec enveloppe de refroidissement 
pourront etre utilisees en fosse seche. 

La pompe peut etre installee verticalement ou horizontale- 
ment. 

..> Fixer le socle support a la pompe. 
=> Marquer et percer les trous d'installation sur le sot en 
beton. 
=> Fixer la pompe avec des chevilles a expansion. 
=> Brancher le cable d'alimentation et les protections. 
=> Monter les tuyauteries d'aspiration et de refoulement, 
les vannes d'isolement le cas echeant, en s'assurant 
que to pompe ne subit aucune contrainte. 

7.4. controle par interrupteur a flotteur 
Les pompes peuvent etre livrees avec des interrupteurs 
flotteur. Le flotteur suit le niveau de remplissage et dernarre 
la pompe lorsqu'il atteint un certain niveau (point de demar- 
rage). 

Lorsque le niveau d'eau est descendu a un minimum 
(point d'arret), le flotteur wrote la pompe. 
La course du flotteur, a savoir la difference du niveau d'eau 
entre le point de demarrage et le point d'arret est *able 
individuellement. Pour un fonctionnement sans probleme, 
suivre les consignes ci-dessous : 

Regler les points de fixation ainsi que Ia longueur de 
l'extremite libre du cable du flotteur par rapport a la course 
souhaitee. Attention : le point de demarrage de Ia pompe 
dolt etre plus bas que le tuyau d'arrivee pour eviter toute 
possibilite de reflux du liquide pompe. Le point d'arret doit 
etre au dessus du haut du corps de pompe. 

En aucun cas, le flotteur ne doit etre simplement jete dans 
le liquide car pour fonctionner correctement, it dolt pouvoir 
effectuer un mouvement de levier au point de fixation du 
cable. Le non-respect de cette regle risque d'entrainer des 
inondations (la pompe ne dernarre pas) ou une marche 
sec avec destruction de Ia pompe (Ia pompe ne s'arrete 
pas). 

En cas d'utilisation de flotteurs individuels pour le demarra- 
ge de la pompe, l'arret de la pompe et I'alarme, les niveaux 
de demarrage et d'arret doivent etre choisis comme decrit 
ci-dessus. Le flotteur d'alarme dolt se declencher a environ 
10 cm au-dessus du point de demarrage de Ia pompe mais 
dolt toujours etre plus bas que le tuyau d'alimentation. 
Ne jamais placer de flotteurs sans les assujettir a un point 
fixe dans le puisard, car ils necessitent une rotation autour 
dun point fixe pour fonctionner sans probleme. La non ob- 
servation de ce point peut provoquer une inondation si la 
pompe ne dernarre pas, ou une marche a sec si elle ne 
s'arrete pas, ce qui la detruirait. 
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Important: Effectuer une marche d'essai Eves chaque 
reglage de l'interrupteur a flotteur pour verifier son bon 
fonctionnement. 

8. Mise en service 

Ne jamais faire fonctionner la pompe a sec (risque de 
surchauffe). 

Installation immereee 
La pompe dolt etre completement immergee dans le liquide 
et purgee. Ouvrir Ia vanne d'isolement. Controler le sens de 
rotation des moteurs triphases si cela n'a pas encore (ate 

fait (voir paragraphe 6.4). Selectionner le mode de foncti- 
onnement au coffret de commands et demarrer la pompe 
(fonctionnement continua commande manuetle ou foncti- 
onnement automatique en fonction du niveau). 

Installation en fosse seche 
S'assurer que le niveau de liquide dans le puisard soft au 
dessus du haut du corps de pompe pour empecher la for- 
mation d'un tampon d'air dans la pompe. 
Si necessaire, controler le sens de rotation de la pompe, 
comme indique en 6.4. Placer l'interrupteur du coffret de 
commande dans la position requise. 

9. Entretien et reparations 

&La reparation des eventuels defauts constates sur Ia 
pompe doit etre effectuee dans les ateliers du constructeur 
ou d'un concessionnaire autorise. Toute transformation ou 
modification de la pompe necessite ('accord prealable du 
constructeur. Seules les pieces de rechange d'origine doi- 
vent etre utilisees. 

&II est rappels que conformement a la legislation en ma- 
tiere de responsabilite du fait du produit, nous ne garantis- 
sons pas les dommages subis par notre materiel apres une 
reparation effectuee par toutes personnes autres que le 
constructeur ou un concessionnaire autorise ou une utilisa- 
tion de pieces de rechange autres que celles d'origine. Cet- 
te clause s'applique egalement aux accessoires. 

&Avant toute intervention sur la pompe, debrancher la 
prise electrique afin d'eviter une mis en marche intempesti- 
ve de la pompe. 

&Avant de commencer les travaux, nettoyer Ia pompe 
l'eau propre en insistant sur les parties intemes. En cas de 
demontage de Ia pompe, nettoyer les elements a l'eau. 

&Lors du desserrage du bouchon de contrale d'huile, de 
l'huile en surpression peut s'echapper de Ia chambre. At- 
tendre Ia compensation en pression, avant de devisser le 
bouchon completement. 

A____Attendre l'arret de la pomrsa, avant d'intervenir pour tra- 
vaux d'entretien. 
Dans des conditions d'utilisation normales, les pompes doi- 
vent etre revisees au moins une fois par an. En cas de 
fonctionnement continu ou de fortes sollicitations (liquide 
corrosif), nous recommandons de proceder a une revision 
toutes les 1.000 heures de fonctionnement. 
Dans le cas des pompes neuves ou was remplacement 
de l'etancheite, controler le niveau d'huile apres une se- 
maine de fonctionnement. 
Pour garantir le bon fonctionnement de la, pompe a long 
terme, it est recommande de suivre les recommandations 
ci-dessous: 

- Contr6ler l'intensite du courant (A) a ('aide d'un appareil 
de mesure 
- Verifier ['that d'usure du corps de pompe at de la roue, 
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remplacer, si necessaire 
- Verifier le Iibre mouvement des roulements en toumant 
l'atre. En cas de dommage, une revision generale par 
un concessionnaire ou par le SAV HOMA est necessaire. 
- Verifier l'etancheite ou l'etat general des cables et passa- 
ges de cables. 
- Verifier le niveau at ['Mat de l'huile de Ia chambre. En po- 
sition verticale de Ia pompe, Ia chambre est remplie 
jusqu'au bord inferieur du regard de controle, completer, si 

necessaire. Une huile trouble ou laiteuse indique une 
etancheite defectueuse. ContrOler les joints, changer les 
roulements at joints a levres et vidanger ('hulls toutes les 
3000 heures de fonctionnement. Categorie d'huile : Shell 
Tellus C22 ou HOMA-ATOX biodegradable (disponible sur 
demands). 
- Garnitures mecaniques: verifier teur degre d'usure. 
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10. Defaillances - Causes et remedes 

Avant toute intervention sur la pompe, s'assurer que ('ali- 
mentation electrique a die coupee afin d'eviter tout dernar- 
rage de Ia pompe. 

Panne Cause Remede 
Le moteur ne de- 
marre pas. 
Les fusibles sont 
grilles ou le relais 
thermique declenche 
immediatement. 
Precaution : Ne pas 
remettre Ia pompe en 
marche 

- Defaut d'alimentation :,- 

court-circuit a Ia terre 
par le cable ou les 
enroulements moteur. 

- Les fusibles ont grille ;.- 

it s'agit d'un mauvais 
type de fusible. 

- La roue est bloquee 
par des impuretes 

- Flotteur mal *le ou 
defectueux 

Faire verifier l'instal- 
lation et reparer si 
necessaire par des 
professionnels. 

Remplacer par un 

fusible approprie. 

- Nettoyer la roue 

- ContrivIer 
tinterrupteur a flotteur 

La pompe demarre, 
mais le disjoncteur 
moteur se declenche 
apres quelques in- 
stants de fonction- 
nement 

- Mauvais reglage du 
relais thermique 

- Consommation de 
courant accrue en rai- 
son dune grande varia-- 
Lion de tension. 

- Roue obturee. Inten- 
site accrue dans les 
trois phases 

- Regler le disjonc- 
teur moteur confor- 
mement aux indica- 
pons sur la plaque 
d'identification 

Mesurer la tension 
entre deux phases. 
Tolerance ± 10% (a 
5% pour les modeles 
antideflagrants 
- Nettoyer Ia roue 

La pompe fonctionne 
a rendement reduit et 
-01 puissance trop 
faible 

- Roue obturee. 

- Mauvais sens de 
rotation (version 
triphasee seulement) 

- Nettoyer Ia roue 

- Contreler le sens de 
rotation. Si 
necessaire, inverser 
2 phases (voir 
paraqraphe 6.4) 

Verifier la vanne, 
l'ouvrir ou Ia nettoyer 
- Nettoyer le clapet 
anti-retour 
- Purger la pompe en 
la soulevant 
eg 6 rement. 

l..a pompe demarre 
Mats ne refoule pas 

- Vanne de refoulement- 
fermee ou bloquee 

- Clapet anti-retour 
bloque 

- Presence d'air dans lai 
pompe 

La pompe ne cesse 
de s'arreter et de l'interrupteur 
redemarrer. 

- Mauvais reglage de 
a flotteur 

ou interrupteur 
defectueux. 

- Contreler le(s) inter- 
rupteur(s) a flotteur. 
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Condition de garantie 

Le produit designe sur le bon de garantie ci-joint est garanti 
pour Ia duree indiquee sur le bon. La garantie prend effet le 
jour de Ia vente. Pour etre valable, le bon de garantie dolt 
etre accompagne de la preuve d'achat. 
La garantie comprend la reparation des pieces reconnues 
defectueuses. Les frais de demontage at de montage du 
materiel defectueux sur le lieu d'utilisation, les frais de 
deplacement du personnel d'intervention ainsi que les frais 
de transport ne sont pas couverts par Ia garantie. La garan- 
tie ne s'applique pas au remplacement ou a la reparation 
qui resulterait de l'usure normale du materiel, de deteriora- 
tion ou d'accident provenant de negligence ou d'une instal- 
lation hors des *les de l'art, de defaut de surveillance ou 
d'entretien. Les frais qui en resultent, notamment les frais 
de verification et de port, sont a la charge du client. Ceci 
est egalement valable lorsque la verification dans nos ate- 
liers revele que le materiel est en parfait that de fonctionner 
at exempt de tout defaut. 
Avant d'être livre, cheque produit subit un controle techni- 
que rigoureux. 

Pour que la garantie soil effective, les reparations doivent 
etre effectudes par notre service apres-vente ou un *are- 
tour agree. Toute tentative de reparation entreprise par le 
client ou un tiers non autorise pendant Ia periode de garan- 
tie entraine la nullite de la garantie. La reparation ou le 
remplacement des pieces defectueuses pendant la periode 
de garantie ne Nut avoir pour effet de prolonger le delai de 
garantie du materiel ou de faire courir une nouvelle garantie 
pour les pieces remplacees. En aucun cas, la garantie 
n'implique la possibilite d'une demande de reduction, de 
redhibition ou de dommages et interots, y compris pour les 
dommages indirects quels qu'ils soient. 
Pour nous permettre d'intervenir le plus rapidement pos- 
sible, veuillez nous renvoyer le produit defectueux franco 
de port, accompagne du bon de garantie of de la preuve 
d'achat, en indiquant Ia nature du dommage (l'adresse figu- 
re sur le bon de commando). 
Les reclamations resultant de dommages intervenus pen- 
dant le transport ne pourront etre prises en compte, que si 
le dommage a ete constate ou confine au moment de la 
livraison par le transporteur, les Chemins de for ou la poste. 

BON DE GARANTIE 

Nous garantissons la pompe submersible 

N° 

Pour une duree de 12 mois. 

conformement a nos conditions de garantie ci-dessus 
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1. Dichiarazione di conformity 

Dichiarazione di conformity CE ai sensi della direttiva 
macchine 89/397JCEE, Appendice II A 

Con Ia presente, HOMA Pumpenfabrik GmbH, Industrie- 
strasse 1, D-53819 Neunkirchen-Seelscheid dichiara che i 

modelli di pompe 

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

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

sono stati progettati e realizzati nel nspetto delle specifiche 
di sicurezza e sanitarie di pertinenza della direttiva macchi- 
ne CE e che la versione commercializzata ne soddisfa tutti i 

requisiti. Qualsiasi modifica apportata a tali pompe senza la 
nostra approvazione invalida Ia presente dichiarazione di 
conformity. 

Le pompe sono conformi alle seguenti direttive CE: 
Direttiva macchine CE 98/37/CE 
Direttiva compatibility elettro- 89/336/CE 
magnetica CE 
e relativo emendamento 92/31/CE 
e relativo emendamento 93/68/CE 
Direttiva bassa tensione CE') 73/23/CE 
Direttiva ATEX CE`) 94/9/CE 
Direttiva prodotti da costruzio- 89/106/CE 
ne CE 

Norme armonizzate a licate: 
EN 60335-2-411) EN 60335-11) EN 60034 parte 5 

EN 60204 Parte 

11) 

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 50014/18/19/26') 

Norme nazionali e specifiche tecniche applicate in par- 
ticolare (le altre norme applicate per quanto riguarda la 
costruzione meccanica in generale sono conservate nel 
settore progettazione): 
ISO 9906 I DIN 24250 

0- 
(Dr. Klaus Hoffmann, Amministrazione) 
01.11.04 HOMA Pumpenfabrik GmbH 

1) non applicabile alla versione per impiego in ambienti e- 
splosivi 
2) applicabile solo alla versione per impiego in ambienti e- 
splosivi 

Radatto da: Totzlce Indica: 0 
Data 01.11.2004 N. progr.: CE 1 
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2. Norme di sicurezza 
2.1. Generality 
Simboli utilizzati nelle presenti istruzioni d'uso 

&Nell'ambito delle presenti istruzioni d'uso, le norme di 
sicurezza la cui mancata osservanza put) comportare rischi 
per le persone sono contrassegnate con un simbolo di per-- 
colo generico secondo DIN 4844-W 9. 

Per le awertenze relative alla tensione elettrica viene 
utilizzato iI simbolo di sicurezza secondo DIN 4844-W 8. 

2.2. Norme di sicurezza generali 
Eventuali disposizioni e norrne generali conservano comunque 
la loro validity anche se non espressamente citate. 

&Le presenti istruzioni d'uso contengono indicazioni di 
base alle quaff attenersi per l'installazione, l'azionamento e 
la manutenzione. E quindi indispensabile che vengano lette 
dall'installatore e dal responsabile della gestione prima del 
montaggio e della messa in funzione e che vengano tenute 
sempre a disposizione sul luogo di utilizzo della macchi- 
na/dell'impianto. Le persone che non hanno acquisito fami- 
liarity con queste istruzioni d'uso non saranno autorizzate 
ad utilizzare l'apparecchio qui descritto. 
I bambini e i ragazzi al di sotto dei 16 anni non possono 
utilizzare la pompa e dovranno essere tenuti a distanza 
dall'apparecchio collegato. 

&L'area di lavoro deve essere opportunamente interdetta 
all'accesso e corrispondere alle disposizioni locali in mate- 
ria di sicurezza sul lavoro. 

&lndossare adeguati mezzi di protezione personale, qua- 
li di sicurezza, occhiali, casco e guanti in gomma. 

&Accertarsi che le vie di fuga dall'area di lavoro non sia- 
no bloccate. 

Per evitare qualsiasi rischio di soffocamento e awele- 
namento 6 necessario garantire un adeguato apporto di os- 
sigeno all'area di lavoro ed evitare la presenza di gas tossi- 
ci nella zona. 

&Qualora si debbano utilizzare saldatori o utensili elettri- 
ci, a necessario accertarsi che non sussista alcun pericolo 
di esplosione. 

&Non appena terminati tali lavori, riapplicare o rimettere 
in funzione tutti i dispositivi di sicurezza e di protezione. 

&Nell'area di lavoro, la society gerente responsabile 
nei confronti di eventuali terzi. 

&Quando la pompa 6 in funzione o Ia girante della porn- 
pa stessa 6 ancora in movimento, non awicinare mai le 
mani all'apertura di aspirazione o di compressione del cor- 
po della pompa. 

&Durante tI funzionamento della pompa, non sostare nel 
quid° da pompare. 

MAttenersi alle disposizioni antinfortunistiche e alle rego- 
le della tecnica riconosciute. 
Ai sensi della Iegge sulla responsabilita del produttore, in 

caso di mancata osservanza delle indicazioni e delle dispo- 
sizioni contenute nelle presenti istruzioni d'uso non ci as- 
sumiamo alcuna responsabilith per gli eventuali danni 
causati dal nostro apparecchio. Per gli accessori si applica- 
no le stesse disposizioni. 
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3. Impiego e descrizione tecnica 
3.1. Impiego delle pompe 

&In caso di impiego delle pompe per Ia pulizia o per opera- 
zioni di manutenzione di piscine, accertarsi che non siano pre- 
senti persone nella piscina stessa e che le pompe siano dotate 
di un dispositivo di sicurezza per correnti di guasto con corrente 
di guasto nominale non superiore a 30 mA. 

Le pompe per acque di scarico della serie A sono idonee 
per if trasporto di acque luride e materie fecali contenenti 
fanghi e corpi solidi morbidi. I possibili settori d'impiego so- 
no ad es. lo smaltimento in ambito cornunale, privato, pro- 
fessionale e industriale. 
Le pompe non sono idonee per il trasporto di mezzi con 
componenti fortemente abrasive (ad es. sabbia, ghiaia, 
sassi). Se it liquido da pompare contiene sostanze 
aggressive, 6 indispensabile verificare la resistenza del ma- 
teriale della pompa utilizzata. 
Le pompe sono idonee per un impiego sia mobile che sta- 
zionario. Per it funzionamento in modality sommersa, le 
pompe possono essere installate in modo indipendente su 
una base solida oppure con un sistema di accoppiamento 
automatico per it servizio all'intemo di un pozzetto (ved. pa- 
ragrafo 7.). 
Nei modelli dotati di motore con camicia di raffreddamento 
6 possibile prevedere anche un'installazione in camera a- 
sciutta al di fuori del pozzetto di scarico. 

In caso di utilizzo delle pompe con un convertitore di fre- 
quenza, questo deve essere assolutamente dotato di un 
filtro di uscita idoneo ad ammortizzare gli eventuali picchi di 
tensione, poiche tali picchi possono danneggiare i compo- 
nenti del motore delle pompe. 

3.2. Dati tecnici 
Raccordo di mandata 
MX 13..., V 13... 
MX 23..., V 23..., 
M 24..., MX 24..., V 24... 
Tensione 
Numero di gin 
bipolare 
quadripolare 
esapolare 
Classe di isolamento 
Tipo di protezione 
Cavo di collegamento alla rete 
Tipo di cavo 
Livello di rumore in condizioni di carico, 
1,60 m dal tondo 

DN 80 
DN 100 

400 V 

2900 giri/min. 
1450 giri/min. 

960 girmin. 
F 

IP 68 
10m 
H 07RN-F... 

70d(B)A 

3.3. Condizioni di esercizio 
Temperature del liquid() da pompare: 35°C, per brevi pe- 
riodi fino a 60°C max. 
Density del liquid() da pompare: 1100 kg/m3 max. 
Valore di pH: da 5 a 11. 
Livello del liquid() da pompare: it livello minimo del liquido 
deve sempre trovarsi al di sopra del margine superiore del 
corpo della pompa. 
Modality operative: i motori sono concepiti per it servizio 
continuo S1 in modality sommersa, max. 15 azionamenti 
all'ora. Le nostre condizioni di garanzia e i nostri consigli di 
manutenzione si riferiscono esclusivamente all'impiego del- 
le pompe in servizio intermittente. In caso di servizio conti- 
nuo, informarsi presso tl nostro servizio assistenza clienti 
intemo circa la minore durata della garanzia e degli inter- 
valli di manutenzione. 
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3.4. Ambienti a rischio di esplosione 

&Per it funzionamento in ambienti a rischio di esplosione 
devono essere utilizzate esclusivamente le versioni con 
protezione antideflagrante (modelli ATEX) della serie, 

&La classe di protezione antideflagrante delle pompe 
deve essere approvata in ogni singolo caso dalle autorita 
preposte per it luogo di montaggio. 

4. Garanzia 
Le prestazioni in garanzia suite pompe descritte net presen- 
te manuale presuppongono Ia conoscenza e rapplicazione 
di tutte le indicazioni contenute net manuale stesso, in par- 
ticolare per quanto riguarda l'impiego, l'installazione e it 

funzionamento. 

5. Trasporto e stoccaggio 

&Non sollevare o trasportare mai la pompa sorreggendo- 
Ia per it cavo di collegamento o per it tubo oil flessibile di 
mandata, ma afferrarla sempre in corrispondenza della 
maniglia o dei passanti di trasporto. Se necessario, applica- 
re una catena di sollevamento. 

&La pompa puo essere trasportata in posizione verticale 
o orizzontate. Durante it trasporto, evitare di gettaffa o farla 
cadere. In caso di periodi di stoccaggio prolungati, proteg- 
gerla dalrumidita, dal calore o dal gelo. 

6. Collie-gement° elettrico 

Prima della messa in funzione, eseguire una verifica tecni- 
ca per accertare the siano present le necessarie misure di 
protezione elettrica. Messa a terra, messa a terra del neutro, 
trasformatore di separazione e interruttore automatico delle 
correnti di guasto o delle tensioni di guasto devono essere con- 
forrni alle prescrizioni della centrale elettrica cornpetente. 

&La tensione indicate nei dati tecnici deve corrispondere 
alla tensione di rete disponibite. 

&Le motopompe sommerse destinate aIl'impiego 
aII'aperto devono essere dotate di un cavo di collegamento 
alla rete di almeno 10 m. 

&Accertarsi che i collegamenti elettrici a spina si trovino 
in ambienti non soggetti ad allagamento e che siano protetti 
dalrumidita. Prima deli'utilizzo, verificare che it cavo di cot- 
legamento alla rete e Ia spina non siano danneggiati. 

&L'estremita del cavo non deve essere immersa 
nell'acqua, poiche cia potrebbe causare I'infiltrazione 
dell'acqua attraverso tl vano di collegamento at motore. 

&I salvamotori e le unite di controllo non devono mai es- 
sere montati in ambienti a rischio di esplosione. 

&Disposizione specifica per ('Austria: In caso di impiego 
in piscine o stagni artificial', Ia pompa pug essere azionata 
esclusivamente mediante un trasformatore conforme a 
OVE-EM 42 parte 2 (2000)/1974 §2022. 
Consultare it proprio elettricista specializzatol 

6.1. Collegamento di motori trifase 
Le pompe devono essere collegate ad un'unita di controllo 
dotata di salvamotore. Le unite di controllo originali HOMA 
sono disponibiti come accessorio (ved. linea di unite di con- 
trollo). In caso di impiego di unite di controllo di tipo diverso, 
accertarsi che tl salvamotore sia di tipo idoneo alla corrente 
nominate del motore (ved. targhetta di identificazione). 
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Tipo di avviamento 
II tipo di avviamento per it quale 6 concepito tl motore della 
pompa (diretto o stella-triangolo) 6 indicato sulla targhetta 
di identificazione. Le pompe di potenza inferiore a 4 kW 
sono previste di serie per ('avviamento diretto (DOL). Nei 
motori con tensione nominate di 400 V, gli awolgimenti 
sono collegati a stella per una tensione di rete di 400 V tri- 
fase. Le estremita dei cavi U, V, W devono essere collegate 
al connettori di rete LI, L2, L3. 

Le pompe a partire da 4 kW sono predisposte di serie per 
('avviamento stella-triangolo; cid significa che ciascuna del- 
le due estremita degli awolgimenti del motore a accessibile 
attraverso le estremita dei conduttori VIA/2, e W1/W2 
del cavo di collegamento. Per rawiamento stella-triangolo, 
it collegamento deve essere effettuato ad un'unita di co- 
mando appropriata. 
Qua lora i motori predisposti per l'avviamento stella- 
triangolo debbano essere awiati direttamente (DOL) con 
una tensione nominate di 400 V trifase, in presenza di una 
tensione di rete di 400 V trifase le estremita degli awolgi- 
menti devono essere collegate a triangoto. 

6.2. Sonde termiche 
Tutte le pompe della serie A sono dotate di un set di sonde 
termiche poste negli awolgimenti del motore che disattiva- 
no it motore in caso di surriscatdamento dell'avvolgimento 
stesso. 

Nel le pompe in versione standard, i collegamenti delle son- 
de termiche sono portati all'estemo tramite tl cavo di colle- 
gamento e devono essere connessi mediante i conduttori 
T1 e T3 del cavo di collegamento all'intemo dell'unita di 
controllo, in modo tale da assicurare la riattivazione auto- 
matica dopo tl raffreddamento del motore. Per i motori in 
versione standard, la temperatura di scatto delle sonde 6 di 
circa 130°C. 

Anziche le sonde standard, le versioni con protezione antide- 
flagrante possiedono un set di sonde termiche con una tempo- 
ratura di scatto superiore (circa 140°C); queste devono essere 
collegate per mezzo dei conduttori T1 e T2 del cavo di colle- 
gamento, in modo tale the dopo to scatto sia necessario ese- 
guire un reset manuale mediante una spectate combinazione di 
protezione nelrunita di controllo. 

Nei modelli con protezione antideflagrante MX / V...-C... 
e quadripolari, anziche le sonde standard sono in- 
stellate sonde di tipo ATEX ad autotenuta; cio significa che, 
collegando in serie T1/T2 alla protezione del motore, que- 
ste possono essere resettate scollegando Ia pompa dalla 
rete (tramite Ia spina o rinterruttore principale) e attenden- 
do quindi che si raffreddino. 

6.3. Sensori di monitoraggio della tenuta 

Versione delle pompe con: 

a) Sensori di monitoraaaio della tenuta della camera 
dell'olio: 

Tramite 2 sensori S1/S2 viene eseguito un monitoraggio 
della conducibilita dell'olio. Nell'impianto di distribuzione, i 

sensori devono essere collegati ad un'unita di analisi (rele 
per elettrodi). Se la guamizione dell'albero none ermetica, 
I'acqua penetra nella camera dell'olio alterando la resisten- 
za dell'olio stesso. La sensibility di intervento dovrebbe es- 
sere regolabile tra 0 e 100 k.Q; l'impostazione standard 6 
50 kit. Nella versione ATEX, scegliere ii role per elettrodi 
con circuito a sicurezza intrinseca per i sensori. 
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b) Sensori di monitoraogio della tenuta nel vano di colle- 
gamento: 

L'infiltrazione di umidita net vano di collegamento viene 
monitorata da 2 sensori S3/S4. Nell'impianto di distribuzio- 
ne, i sensori devono essere collegati anche ad un'unita di 
analisi con circuito analizzatore separato galvanicamente 
(rele per elettrodi). Nel la versione ATEX, scegliere it rale 
per elettrodi con circuito a sicurezza intrinseca per i senso- 
ri. 

6.4. Control lo del senso di rotazione 
Le pompe ruotano nel senso corretto se collegate ad un campo 
rotante destrorso (U, V, W -> L1, L2, 1..3). Le unite di controllo 
HOMA verificano iI campo rotante della rete. In mancanza di un 
campo rotante destrorso, il LED rosso si illumina. In questo ca- 
so 6 necessario scambiare due fasi aIl'ingresso dell'unita di 

controllo. Nel le pompe di dimensioni minori, it controllo pub av- 
venire ossenrando lo strappo the si verifica all'avviamento. A 
tale scopo, indinare leggermente di lato Ia pompa posizionata 
verticalmente al suolo e attivarla brevemente. Se ruota nel sen- 
so giusto, osservata dall'alto la pompa si sposta con un leggero 
strappo in senso antiorario. II senso di rotazione 6 corretto 
quando Ia pompa si sposta in senso antiorario poiche, osserva- 
to dealt°, tl motore si avvia ruotando in senso orario. 
Per le pompe pill grandi o gia installate, it controllo del corret- 
to senso di rotazione si esegue confrontando Ia prevalenza e 
Ia portata nei diversi sensi di rotazione. II senso di rotazione 
corretto a quello che assicura Ia prevalenza e la portata 
maggiori. Se Ia pompa ruota nel senso sbagliato, scambiare 
2 fasi del collegamento alla rete. 

7. Montaggio e installazione 
&Prestare attenzione alla profondita di immersione mas- 
sima della pompa (ved. targhetta di identificazione). 

&In caso di utilizzo all'intemo di un pozzetto, dope it 

montaggio della pompa rapertura del pozzetto deve essere 
prowista di una copertura calpestabile. 

compito dell'azienda gerente escludere la possibilita di 
danni conseguenti, causati ad esempio da un allagamento 
degli ambienti in caso di malfunzionamento della pompa, con 
adeguate misure preventive (ad es. installazione di un tm 
pianto d'allarme, una pompa di riserva o simili). 

7.1. Installazione sommersa su base di sostegno ad anello 
Fissare la base di sostegno ad anello (disponibile come acces- 
sorb) alrattacco di aspirazione mediante viti. Fissare rangolare 
o ramo di raccordo a 90° all'attacco di mandata della pompa, 
quindi montare tl tube di mandata. Montare le eventuali saraci- 
nesche e valvole di ritegno in base alle disposizioni local'. II M- 
b() di mandata deve essere montato in modo da non essere 
sottoposto a sollecitazioni; in caso di utilizzo di un tube flessibi- 
le, posarlo evitando pieghe ad angolo vivo. 
Legare la pompa con una Tune o una catena in corrispondenza 
della maniglia di supporto e calarla nel liquido da pompare. Se 
il tondo a fangoso, collocare delle pietre o oggetti simili al di sot- 
to della pompa, in mode tale da evitare che sprofondi. 

7.2. Installazione sommersa con sistema di accoppia- 
mento automatico 
Le istruzioni riportate di seguito si riferiscono al montaggio 
del sistema di accoppiamento HOMA originate: 

Determinare la posizione di massima del piede di ac- 
coppiamento o della staffa di supporto superiore per le 
guide tubolari, utilizzando se necessario un filo a piom- 
bo. 
Verificare le quote di montaggio corrette della/e porn- 
pale (ved. disegni quotati nell'appendice). 
Praticare i fori di fissaggio per Ia staffa di supporto delle 
guide in corrispondenza del margine intemo 
dell'apertura del pozzetto. Qualora problemi di spazio 
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non lo consentano, la staffa di supporto pub anche es- 
sere spostata e fissata con un angolare in lamlerino 
curvato a 90° al lato inferiore della copertura del pozzet- 
to. 
Fissare provvisoriamente Ia staffa di supporto con 2 viti. 
Allineare it piede di accoppiamento al fondo del pozzetto: 
a tale scopo sospendere il fib a piombo dalla staffa di 
supporto e accertarsi che le guide tubolari siano perfet- 
tamente verticalil Fissare tI piede di accoppiamento al 
fondo del pozzetto utilizzando tasselli per carichi pesanti. 
Accertarsi che it piede di accoppiamento sia perfettamen- 
te orizzontale! 
Se il fondo del pozzetto non 6 perfettamente piano, sup- 
portare adeguatamente la superficie di appoggio. 
Montare it tube di mandata con i necessan raccordi in 
base ai principi di montaggio riconosciuti evitando di 
sottoporto ad eventuali sollecitazioni. 
lnfilare le due guide tubolari negli anelli del piede di accop- 
piamento e tagliarte a misura in base alla posizione della 
staffa di supporto. Svitare la staffa di supporto, innestare i 

pemi nelle guide tubolari e fissare definitivamente la staffa. 
Le guide tubolari devono essere assolutamente prive di 
gioco, poiche in caso contrario tl funzionamento della porn- 
pa potrebbe essere motto rumoroso. 
Prima della messa in funzione, liberare tI pozzetto da 
tutti i corpi solidi (detriti, sassi, ecc.). 

Montare Ia controflangia del sistema di accoppiamento 
automatico sull'attacco di mandata della pompa (rac- 
cordo filettato o flangiato). Accertarsi che it profilato di 
tenuta in gomma (che garantisce rermeticita rispetto al 
piede di accoppiamento) sia saldamente alloggiato nella 
controflangia, in mode tale da escludere la possibilita 
che la pompa possa cadere mentre viene calata. 
Fissare la catena alla maniglia o ai passanti di trasporto 
della pompa. Guidare Ia pompa all'intemo del pozzetto 
con i denti di guida della controflangia di accoppiamento 
tra le guide tubolari. Calare la pompa nel pozzetto. Una 
volta collocata sul piede di accoppiamento, la pompa ri- 
sultera automaticamente collegata a tenuta ermetica 
con il tube di mandata e sara quindi pronta all'uso. 
Agganciare restremita della catena ad un gancio in cor- 
rispondenza dell'apertura del pozzetto. 
Agganciare tl cavo per il collegamento della pompa al 
motore della pompa nel pozzetto prevedendo un anello 
di scarico della tensione di lunghezza adeguata. Accer- 
tarsi che it cavo non possa essere piegato o danneggia- 
to. 

7.3 Installazione in camera asciutta 
Per I'installazione della pompa al di fuori del pozzetto di 
raccolta, 6 necessario collegare un tube di afflusso per 
l'alimentazione del corpo della pompa. L'installazione in 
camera asciutta é riservata esclusivamente alle versioni 
con camicia di raffreddamento del motore. 
La pompa pub essere installata in posizione verticale o o- 
rizzontale. 

Montare i supporti o i piedi di sostegno sulla pompa. 
Contrassegnare la posizione della pompa sul piano di 
appoggio, praticare i fori e fissare Ia pompa con i tasselli 
per carichi pesanti. 
Montare i tubi di aspirazione e di mandata con i necessari 
raccordi in base ai principi di montaggio riconosciuti evi- 
tando di sottoporii ad eventuali sollecitazioni. 
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7.4. Azionamento automatico con interruttore a galleggiante 
Quando tl livello dell'acqua aumenta fino ad un determinato 
livello massimo (punto di inserzione), tl galleggiante attiva 
automaticamente Ia pompa. Una volta che la pampa ha e- 
liminato una quantity d'acqua sufficiente a farla scendere 
ad un determinato livello minimo (punto di disinserzione), it 

galleggiante provvede ad arrestarla. 
II campo di intervento, doe la differenza di livello dell'acqua 
tra it punto di inserzione e di disinserzione pub essere defi- 
nito in modo individuale. Per un funzionamento ottimale, 
tenere in considerazione quanto segue: 
I punti di fissaggio e Ia lunghezza delle estremita libere del 
cavo del galleggiante devono essere regolati in base al livello 
di inserzione desiderato. A tale proposito, accertarsi che it 

punto di inserzione della pompa si trovi al di sotto del tubo di 
afflusso, in modo tale da evitare un ristagno del liquido da 
pompare. II punto di disinserzione deve trovarsi al di sopra 
del margine superiore del corpo della pompa, in modo tale 
che nella pompa non possa formarsi alcun cuscinetto d'aria 
che potrebbe rendere necessario sfiatare Ia pompa. 
Non gettare mai semplicemente it galleggiante con it cavo 
net liquido da pompare, poiche solo un movimento rotatorio 
del galleggiante intomo al punto di fissaggio del cavo assi- 
cura un corretto funzionamento. La mancata osservanza di 
questo accorgimento pub causare allagamenti (la pompa 
non si attiva) o la distruzione della pompa dovuta ad un 
funzionamento a secco (la pompa non si disattiva). 
In caso di impiego di galleggianti separati per le funzioni di 
avvio della pompa, di arresto della pompa e di allarme, se- 
lezionare it livello di inserzione come sopra illustrato. II gal- 
leggiante di allarme dovrebbe fare scattare l'allarme circa 
10 cm al di sopra del punto di inserzione della pompa, ma 
comunque sempre al di sotto del punto di afflusso. 
Importante: dopo ogni modifica del fissaggio del galleg- 
giante 6 indispensabile verificare iI perfetto funzionamento 
dell'azionamento con interruttore a galleggiante eseguendo 
un ciclo di prova. 

8. Messa in funzione 

&Non fare mai funzionare a secco la pompa per periodi 
prolungati (pericolo di surriscaldamento). 
Installazione sommersa 
La pompa deve essere completamente immersa nel liquido 
da pompare e sfiatata. Aprire le valvole di arresto. Se non si 
6 ancora proweduto, per i motori trifase verificare tl corretto 
senso di rotazione (ved. paragrafo 6.4.). Mettere in funzione 
Ia pompa nella modality operativa desiderata agendo 
sull'unita di controllo (servizio continuo manuale o servizio 
automatico dipendente dal livello). 
Installazione in camera asciutta 
Aprire le valvole di arresto. Accertarsi che it livello del liqui- 
do da pompare nel pozzetto di raccolta si trovi al di sopra 
del punto piu alto del corpo della pompa. Se non si a anco- 
ra proweduto, verificare it corretto senso di rotazione (ved. 
paragrafo 6.4.). Procedere alla messa in funzione. 
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9. Manutenzione e riparazione 

&Prima di procedere a qualsiasi intervento, interrompere 
l'alimentazione elettrica della pompa, in modo tale da evita- 
re un avviamento accidentale durante it lavorol 

&Prima di procedere a qualsiasi intervento, pulire a fon- 
do la pompa con acqua pulita, lavando anche l'interno del 
corpo della pompa. In caso di smontaggio della pompa, pu- 
lire ciascun componente con acqua. 

&In caso di un eventuale difetto della pompa, le opera- 
zioni di riparazione potranno essere eseguite esclusiva- 
mente presso lo stabilimento del produttore o un'officina 
autorizzata. Qualsiasi trasformazione o modifica 
apportata alla pompa deve essere precedentemente con- 
cordata con it produttore. Utilizzare esclusivamente parti di 
ricarnbio originali HOMA. 

&Ai sensi della legge sulla responsabilita del produttore, 
non ci assumiamo alcuna responsabilith per gli eventuali 
danni causati dal nostro apparecchio e riconducibili a tenta- 
tivi impropri di riparazione non eseguiti presso lo stabili- 
mento del produttore o presso un'officina autorizzata, oppu- 
re effettuati utilizzando PART! DI RICAMBIO NON ORIGI- 
NALI. Per gli accessori si applicano le stesse disposizioni. 

&Allentando Ia vite di ispezione per la-camera dell'olio 6 
possibile eliminare la sovrappressione presente al suo in- 
temo. Svitare completamente la vite solo dopo avere equili- 
brato Ia pressione intema rispetto a quella estema. 

Prima di procedere a qualsiasi intervento, attendere 
I'arresto di tube le parti rotanti! 
Se utilizzata in modality di servizio normale, Ia pompa deve 
essere ispezionata almeno una volta all'anno. In caso di 
servizio continuo o in presenza di condizioni particolari (ad 
es. liquido da pompare fortemente abrasivo), prowedere 
alla manutenzione ogni 1.000 ore di funzionamento. 
In caso di pompe nuove o in seguito alla sostituzione degli 
anelli di tenuta dell'albero, controllare tl livello dell'olio dopo 
una settimana di funzionamento. Per ottenere un funziona- 
mento ottimate a lungo termine della pompa, durante le o- 
perazioni di manutenzione attenersi ai punti seguenti: 
- Assorbimento di corrente (A): eseguire un controllo utiliz- 
zando un dispositivo di prova. 
- Corpo della pompa e airante: eseguire un controllo per 
individuare segni evidenti di usura ed eventualmente sosti- 
tuirli. 
- Cuscinetto dell'albero: verificare che funzioni corretta- 
mente senza produrre rumore ruotando l'albero stesso. In 

caso di danni, 6 necessaria una revisione generale da parte 
di un'officina autorizzata HOMA o del servizio assistenza 
client intemo. 
- Cavo e relativo punto di inserimento: verificare che siano 
perfettamente impermeabili all'acqua e privi di difetti. 
- Livello e condizione dell'olio nella camera: quando la 
pompa a in posizione verticale, it livello dell'olio all'intemo 
della camera deve raggiungere tl margine inferiore 
dell'apertura di ispezione; in caso contrario, rabboccare 
('olio. Se ['olio presente nella camera 6 torbido o lattiginoso, 
significa che la guarnizione dell'albero 6 danneggiata. In 
questo caso, controllare la guamizione! L'olio deve essere 
sostituito ogni 3000 ore di funzionamento. Tipo di olio: Shell 
Tellus C22 o HOMA-ATOX biodegradabile (disponibile su 
richiesta). 
- Tenuta ad anello scorrevole: verificare che non sia usurata. 
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Contratto di manutenzione 

Al fine di assicurare che tutte le necessarie operazioni di 
manutenzione e controllo vengano eseguite con la massi- 
ma regolarita e competenza tecnica, consigliamo di sotto- 
scrivere un contratto con it nostro servizio manutenzione 
HOMA, che potra essere richiesto al nostro servizio assi- 
stenza clienti intemo! 

10. Problema- Causa-Rimedio 

Prima di qualsiasi intervento di manutenzione, scollega- 
re la pompa daft rete elettrica (staccare Ia spina)! 

Problema Gauss Rimedio 

II motore non si awia. I 

fusibili si bruciano o II 

salvamotore scatta im- 
rnediatamente. 

Attenzione: non riatti- 
varel 

Alimentazione elettrica 
assente, corto circuito, 
corrente di guasto nel 
cavo o nelravvokji- 
mento del motore 
Fusibile bruciato per- 
che di tipo errato 

Fare controllare e 
riparare t cavo e 
motore da un elettri- 
ctsta qualificato 

La pompa funziona, ma 
salvamotore scatta 

dopo pochi istanti 

Girante ostrulta da 
impurity 
Intenuttore a galleg- 
giante non regolato 
correttamente o difet- 
toso 
Salvamotore regolato 
su un valore troppo 
basso 

Sostituido con un 
fusibile del tipo cor- 
retto 
Pulire Ia girante 

Controllare 
rinterruttom a gal- 
leggiante ed even- 
tualmente sostituido 
Regolarlo in base al 
dati riportati sulla 
targhetta di Wend- 
cazione 

Maggiore assorbimen- 
to di corrente dovuto 
ad una notevole cadu- 
ta di tension 

La pompa funziona a 
potenza ridotta e con 
assorbtrnento d poten- 
za troppo basso 

Girante bloccata da 
[mound' 
Giranb ostruita da 
impurity 

Misurare la tension° 
try due fasi. Tolle- 
ranza *10% (± 5% 
per la version con 
protezione antide- 
flagrante) 
Pulire la girante 

Pulire la girante 

Senso di rotazione 
errato (solo per la ver- 
sion a corrente Urfa- 
se) 

La pompa funona, ma 
seam trasporto d liqui- 
d° 

Valvola di mandate 
chiusa o bloccata 

Dalla carcassa del mo- 
bre fuodesce ofio the si 
riversa nel liquido da 
pompare 

Valvola di non ritomo 
bloccata 
Ma nella pompa 

Guamlzlone delralbero 
usurata 

Controllers ii senso 
di rotazione ed e- 
ventualmente 
scambiare due fasi 
(ved. paragrafo 6.4) 
Controllare la valvo- 
la mandate, quind 
aprirla o pulirta 
Pulire Is valvola di 
non ritomo 

Sflatare la pompa 
Sostituire Ia guami- 
zione delralbero e 
cambiare roles 
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Condizioni di garanzia 
II prodotto descritto nel certificato di garanzia allegato 6 coperto da 
una garanzia della durata indicata sul certificato stesso. La validity 
della garanzia decorre data data della vendita oppure fin dalla pri- 
ma messa in funzione. II diritto alla garanzia verra riconosciuto solo 
previa presentazione del certificato di garanzia compilato e della 
prova d'acquisto. 
Le prestazioni in garanzia prevedono l'efirninazione di eventuali 
difetti del materiale o di fabbricazione. Non sono compresi i costi di 
smontaggio e montaggio del prodotto oggetto del reclamo sul luogo 
di utilizzo, le spese di andata e ritomo per il trasferimento del per- 
sonale addetto alla riparazione sul luogo di utilizzo e i costi di tra- 
sporto. Sono inoltre esdusi dalla garanzia eventuali reclami per 
problemi le cui cause sono da ricondursi ad errori di installazione o 
di utilizzo, condizioni d'impiego inadeguate, manutenzione insuffi- 
ciente o tentativi impropri di riparazione, cosi come la norrnale usu- 
ra. I costi che potranno derivame, in particolare i costi di verifica e 
di trasporto, saranno a carico del mittente o della society gerente 
della pompa. Lo stesso dicasi per i casi in cui si 6 fatto ricorso alla 
garanzia, ma nella verifica effettuata in fabbrica risulta che il pro- 
dotto funziona correttamente ed is privo di difetti. Tutti i prodotti so- 
no caratterizzati dal massimo standard qualitativo. Prima della for- 
nitura, ciascuno di essi viene sottoposto a severi controlli tecnici 
finali. Qualora it prodotto dovesse comunque dare adito ad un re- 
clamo giustificato, l'acquirente avra diritto ad un adeguato interven- 
to correttivo gratuito. Le riparazioni in garanzia possono essere 
effettuate esclusivamente dal nostro servizio assistenza clienti in- 
temo o da un'officina autorizzata. Qualsiasi tentativo di riparazione 
da parte del cliente o di terit non autorizzati durante it periodo di 
garanzia comporta l'invalidazione del diritto alla garanzia. Una 
prestazione in garanzia da not fomita non implica in alcun modo un 
prolungamento del periodo di copertura, ne comporta un nuovo 
periodo di garanzia per i componenti sostituiti. Non saranno accolte 
ulteriori richieste, in particolare eventuali richieste di riduzione del 
prezzo, conversione o risarcimento, anche per danni conseguenti 
di qualsiasi genere. 

Al fine di accelerare quanto piu possibile Ia pratica, in caso di ricor- 
so alla garanzia si prega di inviare fl prodotto oggetto del reclamo 
accompagnato dal certificato di garanzia, data prova d'acquisto e 
dalla descrizione del danno con spedizione prepagata al nostro 
stabilimento (indirizzo riportato sul certificato di garanzia). 
Eventuali reclami per danni causati dal trasporto potranno essere 
da not inoltrati esclusivamente se questi verranno riscontrati o con- 
fermati dal corriere, dalle ferrovie o dalle poste al momento del re- 
capito della merce. 

'Certificato di garanzia 

Per Ia motopompa sommersa 

n. 

viene fomita una 

garanzia di 12 mesi 

in conformity delle nostre condizioni di garanzia. 

HOMA Pumpenfabrik GmbH 
Industriestrasse 1 

D-53819 Nk.-Seelscheid 
Telefon: (0 22 47) 70 20 
Telefax: (0 22 47) 702 44 
Bahnstation: D-53819 Nk.-Seelscheid 
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13. Anschlussdiagramme / Wiring diagrams / 
Schema de raccordement / Aansluitdiagram 

Abb. 1 / Fig. 1: 

Anschlussdiagramm/Netzanschluss Standardmotor 
Tvp 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 
Pour demarrage direct (DOL) - connexion des en- 
roulements dernarrage toile. 

Normalausfiihrung / Standard model / Version stan- 
dard 

Illtraveal410 
21.120.1.22 sm. a:way 

1.ftler222sel .19imeraldru, 
112.12.421agt Mort. 

12.22:22022, Motor ttr,* 
041424.4.1.. 045 *0510 

3,2 54.3 Pe 

12.41.2bet 
or.Arterr 

C 

211, afr2 errs 

US 

VI VII 

(filkswwi 

Si 

r 
SIrtettbasSI 1711,4,LSONISSAISP{3 TI Ta SI Si 

Imu.emi f....2.-/Cestrolcabla 

T1, T3: Temperaturfaler (ca. 130° C), 
Temperature sensors (approx. 130° C), 
Temperatuurvoeler (ca. 130° C) 
Sonde thermique (130 °C) 
Sonde termiche (circa 130°C) 

S1, S2: Dichtungsuberwachung olkammer 
Oil chamber seal conditions sensor 
Dichtingsbewaking 
Sonde d'humidite de la chambre a huile 
Sensori di monitoraggio della tenuta della camera deform 

34 

Ex-Ausfiihrung / Model Ex / Modele antideflagrant 

12lasla/22,42, 2.asan..2.26,141 
0.1.141.1 i.wt, Istia 

6.1.2 y, 24,2,44.2eg1, 
Ss.S=4M1SAI 

11...1thnustx IkAorm.: 
Omar,: 041 Memtzzabi 

3n.2 

I C 

2/ri 

011,01ttes000 iletar-qttefafkabal T1 TO Si 82 
42,t2 t+.1 P.,2,-/22.22-4:02.0! 

T1, T2: TemperaturfOhler (Begrenzer - ca. 140° C) 
Temperature sensors (Limitator - approx. 140° C) 
Temperatuurvoeler (Limitator - ca. 140°C) 
Sonde thermique (140 °C) 
Sonde termiche (limitatore - circa 140°C) 

S1, S2*: Dichtungsuberwachung Olkammer 
Oil chamber seal conditions sensor 
Dichtingsbewaking 
Sonde d'humidite de la chambre a huile 
Sensori di monitoraggio della tenuta della camera 

je nach Ausfuhrung / ieder volgens uitvoering / in funzione della 
version 
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Abb. 2 / Fig. 2: 

Anschlussdiagramm/Netzanschluss Standardmotor 
TvpMX / V...-T. Direkt -Start (DOL) Dreieck-Schaltunq der 
Wick lumen 
Wiring diagram/ Starter connection pump motor Type 
MX Direct-on-Line Start (DOL) Delta connec- 
tion of the Stator-Windings 
Demarrage Otoile - triangle 

Normalausffihrung / Standard model / Version stan- 
dard 

bobtlf.al.4.1 lbatusaaiTal. 
ea) ..141b. 

14. 6/L2 

C I = 

Nwo.sonotr. on. 
aaavra..tlaot stawb., 

ibratakbegi 
Mal/7.A parsocattla 

// 

01 

U2 342 

al0 al 

11441/6460141 64444,6104.41:41143 11 1-3 
s4sssuss, 

T1, T3: TemperaturfOhler (ca. 130° C) 
Temperature sensors (approx. 130° C), 
Temperatuurvoeler (ca. 130° C) 
Sonde thermique (130 °C) 
Sonde termiche (circa 130 °C) 

S1, S2 °: Dichtungsuberwachung Olkammer 
Oil chamber seal conditions sensor 
Dichtingsbewaking 
Sonde d'humidite de la chambre a huile 
Sensori di monitoraggio della tenuta della camera Wolk) 

35 

Ex-Ausfithrung / Model Ex / Modele antideflagrant 

bpers..most. e.r.aaa-41. 
11.14aartioat owarany 

I c 

1.4466.4364, 64401114661/ 2,1 
61.1 VS16. Vise 11.4.01. 

Per,LiAtift.1 
abnIbbusal iaawareaate 

64144461664 63444-.6116[0_.4y1 
/44114641, 1431 peftr-f.nve^...14 

Orr] 

-1 

111 

Si S2 S3 64 

T1, T2: Temperaturfahler (Begrenzer - ca. 140° C) 
Temperature sensors (Limitator - approx. 140° C) 
Temperatuurvoeler (Limitator - ca. 140° C) 
Sonde thermique (140 °C) 
Sonde termiche (limitatore - circa 140°C) 

S1, Dichtungsiiberwachung Olkammer 
Oil chamber seal conditions sensor 
Dichtingsbewaking 
Sonde d'humidite de la chambre a huile 
Sensori di monitoraggio della tenuta della camera 

S3, S4 °: Dichtungsuberwachung Anschlussraum 
Connection chamber seal conditions sensor 
Sonde d'humidite de la boite a bomes 
Sensori d monrbraggio della tenuta del vanod collegamento 

je nach Ausfahrung / * ieder volgens uitvoering / in funzio- 
ne della versione 
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Abb. 3 / Fia. 3: 

Anschlussdiaaramm -T and -P Standardmotor Stem- 
Dreieck-Start vorbereitet 
Wiring dia_aram -T and -P pump motor Star-Delta Start 
prepared 
Schema de raccordement moteur T & P pour demarracte 
etoilettrianale 

Normalausfuhrung / Standard model / Version stan- 
dard 

heicsicSassux Wscurts8s1 UI U2 
WwfsmseisOt perWicabl.* 

1 LH 

VII V2 Wil W2 

VI 

Bl 91 

lisTelcbmwsq, MaTas-/StoseTtsbe: TI 

slissAgAstror; SOWT-i8s8TSVIcs818 

.1 
Wass; 
mOSOTi 

. tzaantr 
.itsbtar 

111 111 

T3 SI 82 

Ti, T3: Temperaturfuhler (ca. 130° C) 
Temperature sensors (approx. 130° C), 
Temperatuurvoeler (ca. 130° C) 
Sonde thermique (140 °C) 
Sonde termiche (circa 130°C) 

Si, S2 °: Dichtungstiberwachung Olkammer 
Oil chamber seal conditions sensor 
Dichtingsbewaking 
Sonde d'humidite de la chambre huile 
Sensori 1:1 monitoraggio della tenuta della camera dell'ofto 

36 

Ex-Ausfuhrung / Model Ex / Modele antideflagrant 

,4.4:.;,g 
wwwwW11, 

Ul U2 vi V2 vn VW 
! 

PEI 

! 

I 

G Watos 
so,vg 

! 

! 

1.8 w 

! 

. -! 

lew.V2wass: ButawiStswesSsSvi TI 

issi4s4118.1 BoVve-/comessAcsSie 

. 

!. aquas 4tv,"WaStted, 

SI 82 s. 

T1, T2: Temperaturftihler (Begrenzer - ca. 140° C) 
Temperature sensors (Limitator - approx. 140° C) 
Temperatuurvoeler (Limitator - ca. 140° C) 
Sonde thermique (140 °C) 
Sonde termiche (limitatore - circa 140°C) 

S1, S2*: Dichtungsitherwachung Olkammer 
Oil chamber seal conditions sensor 
Dichtingsbewaking 
Sonde d'humidite de la chambre a huile 

Sensori di monitoraggio della tenuta della camera 
defrolio 

S3, S4 °: DichtungsCrberwachung Anschlussraum 
Connection chamber seal conditions sensor 
Dichtingsbewaking 

Sonde d'humidite de la boite a bones 
Sensori d mcaloragOo della tenuta del nano c# olegamento 

je nach Ausfuhrung I' ieder volgens uitvoering / in funzio- 
ne della versione 
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Abb. 4 / Fig. 4: 

Netzanschluss Stem-Dreieck 
Starter connection Start-Delta Start 
Mode de demarrage etoilettriangle pour moteur a bobi- 
nage triangle 

IM:44astasig, P4T44nt.tam6 14) G7 0 
donalsruttao, w t aspyly. 

NAM 
I pada miry 

! 

j -KIM 

it 

datatisciatkx paotrehis 
4nkamg: i 

-Fl 

111ou 

_ 

v2 N2 
1 

4..x,: ":k ,r 1 

2 
-K5M 

G 

I r.tor 
$uanl 

1 11 151, 

-K3 I1 
4 8; 

Motorschutzeinstellung (F1) = Nennstrom x 0,58 
Motor protection adjustment (F1) = Nominal current x 0,58 
Calibrage de is protection moteur (F1) = Courrant Nominal 
x 0,58 

37 

Abb. 5 / Fig. 5: 

Netzanschluss Direkt-Start (DOL) fur Stem-Dreieck- 
vorbereitet Motoren (elle Wickiungsenden fiber 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 
Mode de clemarrage triangle (direct) pour pour moteur 
bobinage &olio/triangle 

SattahnOngt NstrAnichIuS LI 12 0 
dosignaLloeit. autim 44,11ply 

PE 

! -KIM V- 
2 

-F1 

666e10 h0a64 lictoFisbol I 21 v1 Nl 
desIgnollan, pmeerinsOle 

132 

V 

v 

W2 

SchaleopOt 
e661:6691 buj. 

U2 22 

Motnz 
=tar 

Motorschutzeinstellung (F1) = Nennstrom 
Motor protection adjustment (F1) = Nominal current 
Calibrage de la protection moteur (F1) = Courrant Nominal 
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14. Baumane / Dimensions 
Bouwmaten / Encombrements / 
Dimensioni costruttive (mm) 

Stationare NaBaufstellung mit Kupplungssystem 
Permanent wet well installation with auto-coupling system 
Natte opstelling met koppelingssysteem 
Installation fixe avec pied d'assise 
Instailazione sommersa stazionaria con sistema di accoppiamento 

W1 

Transportable NaBaufstellung mit Bodenstiitzring 
Transportable wet well installation with ring base stand 
Natte opstelling met bodemring 
Installation portable sur trepied 
Installazione sommersa trasportabile con base di sostegno 
ad anello 

38 

Stationare Trockenaufstellung, vertikal 
Permanent dry well installation, vertical 
Droge opstelling, vertikaal 
Installation fosse seche, verticale 
Installazione stazionaria in camera asciutta, verticale 

B 

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) 
Installation fosse seche, horizontale 
(MX 13, MX 23, M 24, MX 24, V 24) 
Installazione stazionaria in camera asciutta, orizzontale 
(MX 13, MX 23, M 24, MX 24, V 24) 

DN1 DN2 

V3 
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Station Are Trockenaufstellung, horizontal (V 13, V 23) 
Permanent dry well installation, horizontal (V 13, V 23) 
Droge opstelling, horizontaal (V 13,V 23) 
Installation fosse seche, horizontale (V 13,V 23) 
Installazione stazionaria in camera asciutta, orizzonta- 
le (V 13, V 23) 

S4 V3 

39 
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Pumpentyp / Pump Type Am.,. B b1 C ci Di D2 D3 D4 E f1 12 13 14 15 0 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 
MX1344P(U)122(EX) 1051 459 280 363 165 816 210 270 270 71 125 243 341 190 335 395 659 137 187 148 357 476 841 195 400 440 767 200 
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) 791 459 280 363 165 818 210 270 270 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 bis41-1344(Ex) 554 355 200 307 147 712 210 270 270 97 125 218 316 190 335 395 578 134 
V1332.39- 1-(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 
V1334-36TU34(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) 702 408 250 316 158 765 210 270 270 112 125 203 301 190 335 395 628 137 187 148 357 435 599 195 400 440 737 200 
V13 (34 bls 36)-C24(Ex) 526 365 220 290 145 722 210 270 270 112 125 203 301 190 335 395 598 137 
V13 (44 bls 46)-D44(Ex) 563 408 250 316 158 765 210 270 270 112 125 203 301 190 335 395 628 134 - - - - - 

V13 (42 bis 48)-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 459 280 363 165 883 240 200 270 122 125 244 429 240 415 395 857 122 197 148 357 475 670 195 400 440 807 200 
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 bls 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) 791 459 280 363 165 883 240 200 270 121 125 244 429 240 415 395 658 122 197 148 357 475 670 195 400 440 807 200 
MX2331 bls 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 bis 36-TU34(Ex) 702 385 240 290 145 799 240 200 270 152 125 213 398 240 415 395 617 122 197 148 357 445 639 195 400 440 767 200 
V2344 bis 46-7U34(Ex) 702 438 280 316 158 852 240 200 270 152 125 213 398 240 415 395 657 122 197 148 357 445 839 195 400 440 807 200 
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 48-D44(Ex) 583 438 280 318 158 852 240 200 270 152 125 213 398 240 415 395 657 122 
V23 (42 bis 48)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) 745 422 265 323 147 848 240 200 270 117 125 248 433 240 415 395 642 122 197 148 357 480 874 195 400 440 792 200 
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 240 200 270 105 125 260 445 240 415 450 755 122 198 205 502 637 831 283 520 580 941 250 
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 240 200 270 140 125 260 448 240 415 450 808 120 207 500 635 823 283 520 580 865 250 
V2438-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... 984 459 280 363 165 883 240 200 270 110 125 255 440 240 415 395 857 122 197 150 355 475 670 195 400 440 807 200 
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 

* KupplungsfuBkriimmer DN 80 
Discharge connection DN 80 
Koppelingsvoetstuk DN 80 
Blocco di raccordo DN 80 

** KupplungsfuBkriimmer DN 100 
* Discharge connection DN 100 
** Koppelingsvoetstuk DN 100 
** Blocco di raccordo ON 100 

***KupplungsfuOkriimmer DN 150 
*** Discharge connection DN 150 
*** Koppelingsvoetstuk DN 150 

Blocco di raccordo DN 150 
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Pumpentyp I Pump Type P2 0 R,. S1 S2 S3 S4 S5 Trn,i. U,. V1 V2 V3 V4 W1 W2 X1 X2 Y Z1 Z2 DN1 DN2 DN3 DN4 DN5 

MX1336 bis 41P(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 

114' 
114' 
1 14* 

87 
87 
87 

170 
170 
170 

100 
100 
100 

80 
80 
80 

100 
100 
100 

80 
80 
80 

R3" 
R3" 
R3" 

MX1331 bis 41TU34(Ex) 400 93 627 280 330 95 140 18 475 575 260 320 60 18 M12/15 M16/30 60 87 1 14* 87 170 100 80 100 80 R3" 
MX1344-50-T(U)4(5)(6)4(Ex) 480 121 726 280 330 95 140 18 548 648 260 320 60 18 M12115 M16/30 60 87 114' 87 170 100 80 100 80 R3" 
MX1331 bis 38-C24(Ex) M12/15 M16/30 60 87 1W 87 170 100 80 80 R3" 
MX1337 bls41-D44(Ex) M12/15 M16/30 60 87 1 Ye 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 87 114" 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 87 114" 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 W 87 170 100 80 80 R3' 
V13 (44 bis 46)-D44(Ex) - - - - - - M12/15 M16/30 60 87 114 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 87 114" 87 170 100 80 100 80 R3" 
MX2336 Ws 41-P(U)..2(Ex) 400 93 1035 280 330 95 140 18 883 983 310 370 60 18 M12/15 M16/30 60 87 114" 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 W 109 200 100 100 100 100 R4" 

MX2330 - 37-T(U)7(8)2(Ex) 400 93 698 280 330 95 140 18 642 842 260 320 60 18 M12/15 M16/30 60 87 1 14" 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 87 114" 109 200 100 100 100 100 R4" 

MX2344-50-T(U)4(5)(6)4(Ex) 480 118 726 280 330 95 140 18 548 648 260 320 60 18 M12/15 M16/30 60 87 1 Si" 109 200 100 100 100 100 R4' 
MX2331 bis 36-C24(Ex) M12/15 M16/30 60 87 1 Y2' 109 200 100 100 100 R4" 
MX2337 bit 41-D44(Ex) M12/15 M16/30 60 87 1L" 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 87 114' 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 87 114" 109 200 100 100 100 100 R4" 
V2334 bis 36-C24(Ex) M12/15 M16/30 60 87 1 14" 109 200 100 100 100 R4" 

V2344 bis 46-D44(Ex) M12/15 M16/30 60 87 1'h" 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 1Y2" 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 Ye 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 87 114" 109 200 100 100 100 100 R4" 

MX2444-48-T(U)4(5)(6)4(Ex) 480 130 749 280 330 95 140 18 580 660 260 320 60 18 M12/15 M16/30 60 87 114" 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 16" 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 lie 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 Ye 97 200 150 100 150 100 R4" 
MX2452- bis 595 135 1096 350 410 120 160 18 902 1012 310 370 60 018 M12/15 M16/30 80 87 1 Y2` 97 200 150 100 150 150 R4' 
V2436-T(U)34(Ex) 485 123 680 280 330 95 140 18 498 598 260 320 60 18 M12/15 M16/30 60 87 114" 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 14" 109 200 100 100 100 100 R4" 

V2442- bit 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' 97 200 150 100 150 100 R4" 

* Kupplungsfuekriimmer DN 80 
Discharge connection DN 80 

* Koppelingsvoetstuk DN 80 
Blocco di raccordo DN 80 

** KupplungsfuBkrOmmer DN 100 
** Discharge connection DN 100 
** Koppelingsvoetstuk DN 100 
** Blocco di raccordo DN 100 
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***KupplungsfuBkriimmer DN 150 
*** Discharge connection DN 150 
*** Koppelingsvoetstuk DN 150 
*** Blocco di raccordo 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.: 
Bezeichnunq: 
Menge: 

Lieferanschrift: 

Unterschrift / Firmenstempel 

15. Order Sheet for Spare Parts 

To: 

HOMA Pumpenfabrik GmbH 

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

Pump type (see pump label): 

Year of construction (see pump label): 

Part details: 

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

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

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

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

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

Delivery adress: 

Signature / Company stamp 
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15. Bestelformulier voor onderdelen 

Aan: 

HOMA Pumpenfabrik GmbH 

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

Pomptype (zie typeplaatje): 

Bouwjaar (zie typeplaatje): 

Gedetailleerde onderdelen: 

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

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

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

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

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

Afleveradres: 

handtekening / firmastempel 

43 

15. Formulaire de commande de pieces de 
rechange 

A: 

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

Type de pompe (voir plaque de pompe): 

Armee de construction (voir plaque): 

Detail de pieces: 

1) Rep.-n°: 

Designation de Ia piece: 

Quantite desiree: 

2) Rep.-n°: 

Designation de Ia piece: 
Quantite desiree: 

3) Rep.-n°: 

Designation de Ia piece: 
Quantite desiree: 

4) Rep.-n°: 

Designation de Ia piece: 

Quantite desiree: 

5) Rep.-n°: 

Designation de Ia piece: 
Quantite desiree: 

Adresse de livraison: 

Signature / Cachet 
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15. Modulo d'ordine per parti di ricambio 

A: 

HOMA Pumpenfabrik GmbH 

D - 53819 Neunkirchen-Seelscheid 
Fax: +4-49 / 22 47 / 7 02 44 

Tipo di pompa (ved. targhetta di identificazione): 

Anno di costruzione (ved. targhetta cs identificazione): 

Parti di ricambio dettagliate: 

1) N. pos.: 
Denominazione: 
Quantita: 

2) N. pos.: 
Denominazione: 
Quantita: 

3) N. pos.: 
Denominazione: 
Quantita: 

4) N. pos.: 
Denominazione: 
Quantita: 

5) N. pos.: 
Denominazione: 
Quantita: 

Indirizzo di consegna: 

Firma / Timbro dell'azienda 
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16. Typenschild / Type plate / Typeplaatje / 
Plaques d'identification I Targhetta di iden- 
tificazione 

Standard Modell / Standard Model / 
Standard Model / Version standard / 
Modello standard 

is HOpin Homa Pumpenfabrik GmbH dk, 
' ' D-53819 N.- Seelscheid 

Motor: 

2 mi IP58 Nr. lai 
min-1 !saki.: F I Hz' kg 

le 'Motor: - PI/p2 kW 

U: I: IC'sr 
Pumpe: 

Hoax miliain miLlau re/h 
e 

CE 

Modell Ex (ohne Ex-Eigensicherheit [ib]) / 
Model Ex (not intrinsically-safe [ib]) / 
Model Ex (niet Ex-eigengezekerd [ib]) 
Modele antideflagrant (pas intrinseque) 
Modello ATEX (senza sicurezza antideflagrante in- 
trinseca [ib]) 

0 
Hopi= Homa Pumpenfabrik GmbH cp " 0-53819 N.-Seetscheid 

Motor: PTB ATEX 

GII2GEExd IIBT 

ml1P58 Nr. 113j. 

min-1 Isol.K1.: F I Hz! kg 

'motor: - Pi /Pz kW 

U: I: 'Cosy) 

Pumpe: 

Ha. millida mIG- m' /h 
kJ) 

CEng 
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Modell Ex (Ex-Eigensicherheit [ib]) / 
Model. Ex (intrinsically-safe [ib]) / 
Model Ex (Ex-eigengezekerd [ib]) 
Modele antideflagrant (intrinseque [ib]) 
Modello ATEX (con sicurezza antideflagrante intrin- 
seca [ib]) 

0 Hom a Hama Pumpenfabrik GmbH ,cp " D-53819 N.-Seelscheid 

Motor: PTB ATEX 

Q II2GEExd fibi IIBT 1117.28V;11=300mA;Pi=1.3W 

2 ml IP58 Nr. lBj. 

min-1 Isol.K1.: F I HzI kg 

66 'Motor: - P1 /P2 kW 

U: I: 'Cosy) 

Pumpe: 

Hi= mIH'in mitlan mVh 
ED e e 

%. % 0ED 02 . 
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17. Ersatzteilliste und Zeichnungen 
17.1 Ersatzteilliste 

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

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

- Artikelbezeichnung (siehe unten) 
- Gewunschte StOckzahl 

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

9berwachung 
101 Purnpengehause 732.02 Halter f. Dichtungs- 

aberwachung 
135 Schleisswand 739 Festkupplung 
143 Saugsleb 750 Doppelmuffe 
149 Diffusor 752 Ring 
151 AuBenmantel 811 Motorgehause 
162 Saugdeckel 812 Motorgeh8usedeckel 
163 Dnickdeckel 814 Stator mit Wicklung 
164 Putzlochdeckel 819 Welle mit Rotor 
172 ROckfiihrstufe 822.01 Motorlagergehause 
183 Statztuf3 - 822.02 MotorlagergehAuse 
185 Siebboden 824.= Anschlussleitung 
230.xx Laufrad 826.xx Kabeleinfahrung 
320.01 Kugellager 827= Knickschutzt011e 
320.02 Kugellager 834= Kabeldurchfahrung 
360 Lagerdeckel 835.xx Motoren-Klemmbrett 
410 Dichtklappe 836.= Klemmleiste 
411.= Dichtring 837 Betriebskondensator 
412.30( 0-Ring 838 Schattgerat 
420 Wellendichtring 838.09 Startrelals 
420.01 Wellendichtring 838.45 Schwimmerschatter 
420.02 WeIlendichtring 839.01 Flachsteckhalse 
433 Glettringcfichtung 839.04 DurchfOhrung mit Siche- 

rungsblech 
433.01 Gleitringdichtung 839.05 Potentialausgleichs- 

klemme 
433.02 Glettringdichtung 839.06 Steckverbinder 
502 Spaltring 839.09 Kabelschuh, isoliert 
504 Distanzring 839.10 Kabelschuh, isoliert 
531 Entlastungsklemme 839.11 KlemmbOgel 
550.xx StOtzscheibe / Pa13- 

scheibe 
839.12 U-Scheibe 

552 Spannschelbe 900.xic Ringmutter / Sonder- 
schrauben 

554.= Unterlegscheibe 901 Sechskantschraube 
560 Spannstift 902 Gewindebolzen 
561 Halbrundkerbnagel 903.)a Verschlussschraube 
571 KlemmbOgel 904 Gewindestift 
576 Griff . 909 Stellschraube 
576 Griff 914.xx Zylinderschraube 
689.,o< Isotierplatte 920= Hutmutter 
690.01 Elektr. Dichtungs- 

Oberwachung far Dich- 
tungsraum 

922 Sechskantmutter 

690.02 Etektr. Dichtungs- 
Obenyachung fOr 
Klemmraum 

930.xx Zahnscheibe 

702 Ablaufrohr 932= SicherungsrIng 
704 Zulaufrohr 940 Paf3feder 
719 Schrumpfschlauch 950 Ausgleichsscheibe 
720 Anschlusswinkel 90° 970 Typenschild 
721 Schlauchyerschrau- 

bung 
990Jor MotorOl 

722 Anschlussstutzen 999.= Ersatzteile fOr Schaltge- 
rat 
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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= Rubber sheeted cable 
230.xx Impeller 826= Cable leading-in socket 
320.01 Lower ball bearing 827= Cable sleeve 
320.02 Upper ball bearing 834= Cable Inlet 
360 Bearing cover 835.= Motor terminal board 
410 Flap for non-return 

valve 
836.ioc Strip terminal 

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

damp 
433.02 Upper mechanical seal 839.06 Connection 
502 Wear ring 839.09 Cable socket, Insulated 
504 Ring 839.10 Cable socket, insulated 
531 Cable relief clamp 839.11 Clamping ear 
550.xx Supporting ring 839.12 Washer for 839.11 
552 Clamping disc 900.xx 
554.toc Washer 901 Hexagonal head screw 
560 Dowel pin 902 Threaded bolt 
561 Grooved drive stud 903.= Locking screw 
571 Clamping bow 904 Threaded pin 
576 Handle 909 Adjusting screw 
689.xx Insulating plate 914= Threaded pin 
690.01 Electronic seal probe 920= Hat nut 
690.02 Electronic seal probe 922 Hexagonal head nut 
702 Threaded tube for the 

motor cooling jacket 
930Jec Tooth washer 

704 Threaded tube for the 
motor cooling jacket 

932.m CircIP 

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 irk Motor oil 

999= 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 altild vermelden: 
- Pomptype 
- Bouwjaar (zie typeplaatje) 
- Tekeningpositie (xx: Exacte positienummer uit de 

onderdelenlijst vermelden bij bestelling) 
- Artikelomschrijving 
- Gewenste aantal 

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

bevraking 
101 Pomphuis 732.02 Houder voor dichtings- 

bewaking 
135 Stift 739 Vaste koppeling 
143 Zuigkorf 750 Dubbelmof voor RFV 
149 Diffuser 752 Ring voor RFV 
151 Buitenmantel 811 Motorhuis 
162 Zuigdeksel 812 Motorhuisdeksel 
163 Drukdeksel 814 Statorpal(ket met wik- 

keling 
164 Reinlgingsopeningdek- 

set 
819 Motoras met rotorpak- 

ket 
172 Retour 822.01 Alotorlagerhuts (onder) 

183 Pompvoet 822.02 Motodagerhuis (boven) 
185 Korfbodem 8243a Aansluitkabel 
230= Waaierd 826.= Kabelinvoering 
320.01 Groefkogellager 827.xx Kabettule 
320.02 Groefkogellager 834.= Kabeldoorvoerwartel 
360 Lagerdeksel 835.= Motoren- ldemmenbord 
410 Dichtingldep voor RFV 836.= Klemmenbord 
411= Dichtingsrirxt 837 Bedrijfscondensator 
412= O -ring 838 Schakelkast 
420 Keening 838.09 Startrelais 
420.01 Keening (onderste) 838.45 Niveauschakelaar 
420.02 Keening (bovenste) 839.01 KabelschoenOlse 
433 Mechanische afdichling 839.04 Kabeldoorvoering met 

zekerheidblad 
433.01 MechanIsche afdichting 839.05 Potentiaalldem 
433.02 Mechanische afdichting 839.06 
502 Tussenring 839.09 Kabelschoen, geiso- 

leerd 
504 Afstandwing 839.10 Kabelschoen, gets°. 

leerd 
531 Trekontlastingsklem 839.11 Klembeugel 
550= Passchijf 839.12 Onderlegschljf voor 

klembeugel 
552 Sparring 900.xx spectate schroeven 
554= OnderlegrIng 901 Zeskantschroef 
560 Spanstift 902 Draadbouten 
561 Halfrondeklinknaget 903.= Sluttschroef 
571 Klembeugel 904 Draadstift 
576 Handgreep 909 Stelschroef 
689.ior Isdeerplaat 914.= Inbusbouten 
690.01 Elektr. Dichtingbewa- 

king voor oliekamer- 
kamer 

920= Hoetmoer 

690.02 Elektr. Drchtingbewa- 
king voor aansluitruim- 
te 

922 Zeskantmoer 

702 Pijpnippel, aftoopbuis 930.xx Gestande borgring 
704 Pijpnippel, toeloopbuis 932.= Borgring 
719 Knmpslang 940 Pasveer 
720 Aanslurtknle 950 Kogellager-geleidering 
721 slang koppeling 970 Typenplaatje 
722 Aansluiting 990= Motorolie 

999.ior Onderdelen voor 
schakelkast 
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17. Liste des pieces de rechange et 
plans en coupe 

17.1 . Liste des pieces de rechange 

ATTENTION: La liste ci-dessous contient des 
pieces qui ne se retrouvent pas dans tous les types de 
pompe. Pour commander des pieces, merci d'indiquer 
toujours repere et designation. 

Rept:re 
23 

Designation 
Couteau 

Repare 
723 

Designation 
Bride filetee 

50 Bague 732.01 Patte de fixation pour 
sonde 

101 Corps de pompe 732.02 Joint 
135 Plaque d' usure 739 Demi-raccord fixe 
143 Crepine d'aspiration 750 Double de clapet de rote- 

nue 
149 Dittuseur 752 Carcasse moteur 
151 Chambre de refroldis- 

sement 
811 Couvercle moteur 

162 Fond cf aspiration 812 Enroulement statorique 
163 Couvercle de chambre 

de pression 
814 Rotor complett 

164 Trappe de nettoyage 819 Couvercle palter 
172 Ressort de rappel 822.01 Couverde paler 
183 Trepied 822.02 Cable 
185 Fond de crepine 824xx Presse etoupe 
230xx Roue 826or Passe cable 
320.01 Roulement 827m Passe cable 
320.02 Roulement 834o( Bernier de couplage 
360 Couverde de roulement 835xx Bande de masse 
410 Battant de clapet 836or Condensateur de main- 

lien 
411xx Joint 837 Cosse de cable isolant 
412m Joint tongue 838 Cable 
420 Joint a !ewe 838.09 Relais de demarrage 
420.01 Joint a levre 838.45 Flotteur 
420.02 Joint a Myra 839.01 Rondelle 
433 Garniture mecanique 839.04 Rondelle de blocage 
433.01 Garniture Mecanique 839.05 Arret de protection de 

cable 
433.02 Garniture mecanlque 839.06 
502 Bague d'usure 839.09 Cosse de cable isolant 
504 Bague 839.10 Cosse de cable isolant 
531 Bague darret 839.11 Rondelle d'arret 
550m Rondelle cf appui 839.12 Rondelle 
552 Rondelle de roue 900n Vis cylindrique 
554bc Rondelle de blocage 901 Vis cylindrique 
560 Goupille 902 Vis cylindrique 
561 Rivet plaque 

cf identification 
903oc Vis de blocage 

571 Cirdips 904 Goupille 
576 Poignee 909 Manchon de reglage 
689o( Plaque isolante 914m Vis cylidrique 
690.XX Sonde d'humidte 1'10- 

gee 
920.)0( Ecrou de chapeau 

702 Tube de circulation Mfg,- 

rieure 
922 Ecrou 

704 Douille filetee 930xx Rondelle de blocage 
719 Tuyau plastlque 932xx Girdles 
720 Coude de refoulement a 

90° 
940 Ctavette 

721 Tuyau STA 950 Rondelle de compensa- 
tion 

722 Patte de fixation pour 
sonde 

970 Plaque cf Identification 

990toc Hulle moteur 
999J0( Pieces de rechange de 

bonnier 
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17. Elenco delle parti di ricambio e disegni 
17.1 Elenco delle parti di ricambio 

ATTENZIONE L'elenco sotto riportato contiene parti the 
non sono comuni a tutti i tipi di pompe. Per l'ordinazione 
dells parti di ricambio 6 quindi necessario indicare sempre: 
- tipo di pompa 
- anno di costruzione (ved. targhetta di identificazione sul- 

la pompa) 
- posizione net cisegno : ricavare resat nurnero c5 posizione 

dal olsegno detle part ci ricambio e incfcarlo nelrordine, ved. sotto) 
- denominazione dell'articolo (ved. sotto) 
- numero di pezzi desiderato 

Pos. Denominaziorm Pos. Denominazione 
23 Testa maschlante 723 Range Senate 
50 Ando cl tack, 732.01 Support sensori cb mcnIto- 

r.iygiu tenure 
101 Corp:, porrpa 73202 Support sensors d rnonito- 

raggiotenuta 
135 Parete cb were 739 Accoppianento fsso 
143 Rao aspirazione 750 Muffola dome 
149 Diffusore 752 Aneto 
151 Camizia esterna 811 Carcassa motore 

162 Ccperchio aspiazione 812 Coperctdo carcassa moto- 
re 

163 Copal:hi° mandata 814 Stators con awolgrnento 
164 Copeactio tom d pada 819 Alban con robe 
172 Stadod nacupero 822.01 Sede cuscinetto mcdore 

183 Plata d sostegro 82262 Sede cuscinetto =tore 
185 Fordo perforato 824,x Cavo d collegamento 

230.xx Giants 826 pox Punto di inserimento caw 
320.01 Cuscinetto a sfere 827m Bocoota angdega 
320.02 Cuscinetto a stern 834m Passacavo 
350 Cappello cusciretto 835m Morsettiera mobs 
410 Valvola d tenuta 836m Morselbera 
411x( Anello d tenuta 837 Cortensatore d dew- 

menb 
412.xx 0-ring 838 Unite d conirdb 
420 Ando d tenuta abero 838.09 Rola d auto 
420.01 Anebod tenuta abero 838.45 Intern/bore a gabegglarde 

420.02 Ando d tenuta abero 839.01 Spina femmina plata 
433 Tenuta ad anebo scorevo- 

le 

839.04 Passant( con rosetta d 
siourezza 

433.01 Tenuta ad and° soorevo- 
le 

839.05 Morsetb canpensaione 
d potenziale 

433.02 Tenuta ad andlo scorn:mo- 
le 

839.06 Connettore a spina 

502 Anal° elasbco oon fess= 829.09 Cap000da, isolato 

504 Ando dstanziatore 839.10 Capcoada isolato 

531 Morsel° d scarfs° tertsio- 
ne 

83911 Ittbrsetto d serraggio 

550ac Rosetta d support& 
spessona d rasarnento 

839.12 Rosetta 

552 Rosetta elastica 903m Goltare con boo fdettab / 
vii spedai 

554x< Rondella 901 Vibe a testa esagonale 
560 Spina d registro 902 Pemo fiettato 

561 Chiodo intagliato semicir- 
ozdare 

903px Tappo blast° 

571 Morsel ° ch serracob 904 tide seine testa 
576 Mangle 909 Vile d registro 

576 Mangle 914.m Vito a testa cenctIca 
699xx Nostra Isolante 920m Dado deco 
690.01 Senscre Warr. d mond°. 

lagjc 
tenuta vano emetko 

922 Dario esagonala 

690.02 Sensae elettr. d mcnito- 
raixdo tenuta yaw mcr- 
setb 

930m Rosetta dastiza cbciata 
piana 

702 Tubo d scarico 932px Anal° d azinezza 
704 Tuboci afflusso 940 Unguetta d aggiustamento 
719 Txbo Ilessble termae- 

trabba 
950 Spessore 

720 Angolare d raaxsdo90° 970 Taghetta d identificazicre 

721 Collegamento a vita per 
tubs flessbi 

990_0 Obo per maxi 

722 Masco 999x< Part d ricambio per inch d 
contralto 
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17.2 Ersatzteilzeichnung / Spare part drawings / 
Onderdelentekening / Vues en coupe reperees / 
Disegni delle parti di ricambio 

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 

zz 411 

163 

990 

732 
(our bd DA/WA I 

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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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 4lAinelli !Lap* j4; 
903 g'....1111iC 

163 
'1111;11\- 411 

990 
..s"'" ei; 

- , /17 Mk. &AISIMI"illiki 

732 
I nue bel DA/MA 
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 

ir14.11D3 

826.01/02 

411.10/11 
550.10/11 

839.06 
914.07 
930.02 
839.10 
690.01 

. 411.03 
903.01 
411.02 
914.05 

940 

. Our bei Ausfuhrung "C" 

V13N23...-TU... 

903.02 
41404 
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 

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 
412.01. 

576 

920.01 
904.01 
412 10 

550.12 Our bei 

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 
rot 

914.04 
412.04 

49 

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

561 

970 
550.01 
932.01 
432.06 

834.11103 

826.01/02 
411.10/11 
550.10/11 

839.05 
826.03/04 
412.07/08 

lc 839.06 
914.07 
930.02 
839.10 

= 690.01 
41t03 
903.01 
41402 
914 05 

41t01 
914.09 

Our be' AusrUhrung 

V13N23..: 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 
41t10/11 

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 Our bei 

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 
612 

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 

50 

V13N23...-P...Ex 

834.111 

P34.12 
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 

900 03 
839 05 
839.10 
930 03 
914.12 

834.03 
914.06 
836.01 
900.01 
93-2.04 

819 
814 
811 

990 
411.02 
903.01 
914.04 
412 01 

163 
412.01 

940 
230 
914.02 
101 

V13N23...PU...Ex 

826.01 

561 
970 
812 

835 
914.07 
411.04 
834.02 
412.07 
822.02 
412.06 
914.09 
320.02 

151 

702 
320.01 

550 
932.03 
412.05 

360 
433.02 
914.05 
932.02 
433.01 
932.01 
412.03 

914.03 
552 

900.03 
839.05 
839.10 
930.03 
914.12 

834.03 
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(/C)... 

576 

914.08 

950 

824 
826 

550.10 
411.10 

932 

914.06 

930.02 

839.10 

914 05 

412.04 

* 411.02 

* 690.01 

903 
411.01 

163 

990 

433.02 

* Nur bei Ausfiihrung "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 Ausfiihrung "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 

51 

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 

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 Ausfahrung 

MX13/MX23...-TU... 

903.02 
411.04 
920.02 
412.11 

904.02 

814 

819 

550.01 
932.01 
412.06 

1126AILD2 
824.01/02 

411.10/11 

550.10/11 
970/561 

914.07 
930.02 
839.10 
411.03 

690.01 
412.05 
412.04 
412.02 
914.05 
412.01 

990 

940 
914.02 

576 

914.08 

950 

320.02 

819 

814 

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 

52 

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

970 
561 

550.01 
932.01 
412.06 

824.01/02 
826.01/02 
41110/11 
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 Aus f Uhrung "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 05 

950 

320.02 

320.01 
550 

932.03 

412.04 
360 

433.02 
914.05 
932.02 
433.01 
932.01 

412.03 
914.03 

940 
914.02 

* Nur bei Ausfiihrung 

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* 
611.03* 
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 

41103 
412.04 
990 
41102 
903.01 

914.04 

412.01 

163 

412 01 

230 
101 

552 
502 

53 

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 bel Ausf6hrung 

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

824.01/02 

826.01/02 
561 

970 

812 

835 

834.02 
914.09 
411.04 
412.04 
412.07 
914.07 
412.06 

950 

320.02 

151 

702 

320.01 

550 
932.03 
412.05 

360 
433.02 
914.05 
932.02 

990 

433.01 
932.01 
412.03 
914.03 

940 
914.02 

900.03 
839.05 

839.10 
930.03 
914.12 

690.02 
914.11 

732.02 
836.01/02 
900.01 
834.03 
914.06 
914.10 

839.09 
930.02 
822.02 
932.04 

819 

814 

811 

834.01* 
411.03 

914.08 * 
732.01 

690.01 * 
411.02 

903.01 

914.04 

412.01 

163 

412.01 
230 
101 

552 
502 

900.03 

839.05 

839.10 
930.03 
914.12 

836.01/02 
900.01 
834.03 
914.06 
930 02 

914.10 

839.09 
822.02 
932.04 

819 

814 

811 

834.01 
411.03 

914.08 
732.01 
412.04 
690.01 

411.02 
903.01 

914.04 
412.01 

163 

412 01 

230 
101 

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

970 
561 

550.01 
932.01 
412.06 

894.01LD2 

826.01/02 

1.11.10/11 
550.10/11 

839.06 x 
914.07 
930.02 
839.10 
690.01 x 
411.03 z 

903.01 
411.02 
914.05 

x Nur bei Ausfuhrung "C" 

920.01 
904.01 
412.10 

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 

903.02 
411.04 
920.02 

412.11 
904.02 

814 
819 
550.01 
932.01 
412.06 

839.06 
824.01/02 
826.01/02 
411.10/11 
550.10/11 
970/561 
914.07 
930.02 
839.10 
690.01 
411.03 
903.01 
411 02 
914.05 

54 

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

576 

914.08 

950 
320.02 

814 
819 

811 

822 
320.01 

360 
914.06 
433.02 
932.0 
433.0 
412.05 
914.03 
932.01 
412.04 

990 
412.02 
412.01 

163 

940 
552 

914.0 
230 
101 

502 

M24/AAX24...-TU...Ex 

576 

920.01 
904.0 ..!. 

950 
15 411(111111 

- ''' - 412.10 

320.02 riiii..- I ,....1 

561 

970 
550.01 
932.01 
412.06 

124.0ID3 
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 

u Nur bei AusfUhrung 

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 
819 
EMI 
932.01 
412.06 
839.06 
824.0V02 
826.01/02 
550.10/11 
411.10/11 
839.05 
826.03/04 
412.07/08 
970/561 
914.07 
930.02 
839.10 
690.01 
411 03 
903.01 
411.02 
914.05 
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M24/MX24...-P... 

824 01 

826.01 
561 

970 
812 

914.06 
412 05 

950 
320.02 

320.01 
550 

932.02 
412.04 

360 
433.02 
914.05 
932.01 
433.01 
932.01 
412.03 

940 

M24/MX24...-PU... 

824.01 
826.01 

561 
970 
812 

914.06 
411.04 
412.04 
412.06 
320.02 

320.01 
550 

932.02 
412.05 

360 
433.02 
914.05 
932.01 
433.01 
932.01 
412.03 

940 

824.02 
826.02 
900.03 
839.10 
930.03 
914.12 
932.03 

819 
814 
811 

990 
411.02 
903.01 
914.04 
412.02 
914.03 
163 

412.01 

552 
914.02 
230 
101 

502 

824.02 
826.02 
900.03 
839.10 
930.03 
914.12 
950 
932.03 

819 
814 

811 

412.04 
411.02 
903.01 
990 
914.06 
412.02 
914.03 
163 
412.01 

552 
914.02 
230 
101 

502 

55 

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

824.01 
82402 
826.01 
826.02 

561 
970 
812 
835 

914.07 
834.02 
412.06 
822.02 
412.05 
914.09 

950 
320.02 

320.01 
550 

932.02 
412.04 

360 
433.02 
914.05 
932.01 
433.01 
932.01 
412.03 

940 

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

824 01 
824.02 
824.03 
826.01 
826.02 
826.03 

561 
970 
812 
835 

914.07 
411.04 
834.02 
412.07 
822.02 
412.06 
914.09 
320.02 

702 
151 

320.01 
550. 

932.02 
412.05 

360 
433.02 
914.05 
932.01 
433.01 
932.01 
412.03 

940 

900.03 
839.05 
839.10 
930.03 
914.12 

834.03 
914.06 
83601 
900.01 
932.03 

819 
814 
811 

411.02 
903.01 
990 
914.04 
412.02 
914.03 
163 
412.01 
552 
914.02 
230 
101 

502 

900.03 
839.05 
839.10 
930.03 
914.12 
834.03 

412 04 
914.06 
836.01 

900.01 
950 
932.03 

819 
814 
811 

412.04 
411.02 
903.01 
990 
914.04 
412.02 
914.03 
163 
412.01 
552 
914.02 
230 
101 

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

970 
561 

550.01 
932.01 
412.06 

824.111[02 

826.01/02 

411.10/11 
550.10/11 

839.06 
914.07 
930.02 
839.10 
690.0 
411.03 
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411.02 
914.05 

411.01 
914.09 

576 

914.08 

950 
320.02 

814 
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811 
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360 
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412.05 
914.03 
412.04 
990 
412.02 
932.01 
412.01 
163 
940 
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552 
914.01 
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135 

Nur bei Ausfuhrung "C" 

V24...-TU... 

903.0 
411.04 
920.0 

41.241 
9014.02 

814 

819 

550.0 
932.0 
412.06 

839.06 
824.01/02 
826.01/02 

41t10/11 
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914.07 
930.0 
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920.01 
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151 

811 
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412.09 
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932.01 
990 
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914.01 

101 
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56 

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

561 

970 
550.01 
932.01 
412.06 

12214.1111D2 

826.01/02 
411.10/11 
550.10/11 

839.05 
826.03/04 
412.07/08 

839.06 
914.07 
930.02 
839.10 
690.01 
411.03 
903.01 
411.02 
914.05 

411.01 
914.09 

Nur bei Ausfbrung 

V24...-TU...Ex 

903.02 
411.04 
920.02 

412.11 
904.02 

814 
819 

550.01 
932.01 
412.06 
839.06 

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

839.05 
826.03/04 
412.07/08 

970/561 
914.07 
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411.03 
903.01 
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914.09 
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320.02 

814 
819 

811 

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

163 
940 
230 

552 
914.01 

101 

135 

914.04 
412.04 

576 

920.01 
904.01 
412 10 

950 
320.02 

151 

811 

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

552 
914.01 

101 
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V24...-P... 

824 01 

826.01 
561 
970 
812 

412.05 
950 

320.02 

320.01 
550 

932.02 
412.04 

360 

433.02 
914.05 
932.01 
433.01 
932.01 
412.03 

940 

V24...-PU... 

824.01 
826.01 

561 

970 
812 

914.06 
411.04 
412.04 
412.06 
320.02 

320.01 
550 

932.02 
412.05 

360 
433.02 
914.05 
932.01 
433.01 
932.01 
412.03 

940 

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 

611.01 
914.01 

57 

V24...-P...Ex 

824.01 
824.02 
826.01 
826.02 

561 
970 
812 
835 

914.07 
834.02 
4:13116 

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 
83691 
900.01 
932.03 

819 
814 
811 

990 
411.02 
903.01 
914.04 
4:12,o3 
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 

41t01 
914.01 
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1=1, KR 
Performance curves 

4-poles ; 1450 rpm Enclosed 0 Type: MX2444-N44/...-NU44 Pz= 

DN 100 Nominal discharge single-vane kcpeiler 2 Type: MX2444-N54/...-NU54 P2= 
100 mm Solid size 50 Hz 
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Date: 11.97 Sect. M0024/4 Page 7 
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I-I MR 
Technical data 

Hydraulic data MX2444-N44/...-NU44 MX2444-N54/...-NU54 

Nominal discharge DN100 DN100 
Impeller type Enclosed single-vane impeller Enclosed single-vane impeller 
Max. solid size 0 [mm] 100 100 

Max. head [m] 17.1 17.1 

Min. head [m] 12 3.5 

Max. flow [Us] 15.1 48.9 
Min. flow [Vs] 0 0 

Electrical data 

Speed [rpm] 1450 1450 

Motor output P2 [kW] 3.5 4.6 
Motor input PI [kW] 4.0 5.5 
Motor type Submersible motor 
Insulation class F(155°C max. stator temperature) 
Motor protection Overload relays must be provided in the control panel I 

Si-metallic temp. setting Bi-metallic temp. sensor 140°C(t5°C). Must be interlocked with control panel ! 

Service factor 1.15 11.15 

Voltage(±10%) 
Full load amps A 

230 
12.2 

400 500 

7.4 5.6 

230 

17.3 

400 500 
10.5 8 

Lock. rot. amps dir. st. [A] 79.5 45 36.5 112.8 64.8 51.9 

Lock. rot. amps star-A [A] 26.5 15.2 12.2 37.6 21.6 17.3 

Power factor 100% 0.80 0.79 

75% 0.76 0.75 

50% 0.66 0.65 

Motor efficiency 100% 87 84 

75% 88 85 
50% 89 86 

Cable data 
Power cable 7G2.5 7G1.5 7G1.5 10G1.5 10G1.5 10G1.5 

Cable type HO7RN-F HO7RN-F HO7RN-F HO7RN-F HO7RN-F HO7RN-F _ 

Pilot cable 
Cable type 

aterial data 

Motor housing Cast iron GG-25 
Pump casing Cast iron GG-25 
Impeller type Cast iron GG-25 
Wear-ring Bronze 
Motor shaft Stainless steel 1.4104 

Fastenings Stainless steel 
"O" -Rings Buna 
Seal type Mechanical seal: silicon carbide / silicon carbide (impeller side) 

silicon carbide / silicon carbide (motor side) 

Upper bearing Deep groove ball bearing 
Lower bearing Two-row angular ball bearing 
Pump weight wetwell [kg] 109 111 

Pump weight drywell [kg] 112 115 

'Page 8 Sect. M(X)24/4 Date: 08.98 
The cable data refer to direct starting up to 4 kW motor input P1 

and star-A from 5,5 kW motor Input P1. 

No. GAWINWORDIK50A981MX24405 
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sprecher+ 
schuh 

Technical Information 

Electrical Data 

CA7 3-Pole Contactors 

CA7-9 CA7-12 CA7-16 CA7-23 CA7-30 CA7-37 CA7-43 CA7-60 CA7-72 CA7-85 
eta 

Rated Insulation Voltage U, 

IEC, AS,BS,SEV, VDE 0660 
UL; CSA 

M 690V 

600V 

Rated Impulse Voltage 1J 8kV O 

Rated Voltage U.-Main Contacts 

AC 50/60Hz 

DC [V] 

115, 200, 208, 230, 240, 380, 400, 415, 460, 500, 

24, 48, 110, 115, 220 230, 300, 440V 

575, 690V 
CA7 

Operating Frequency for AC Loads [Hz] 50...60H2 

Switching Motor Loads 

Standard IEC Ratings 

AC-2, AC-3, AC-4 230V [A] 12 15 20 26.5 35 38 44 62 72 85 

DOL Reversing 240V [A] 12 15 20 26.5 35 38 44 62 72 85 

50Hz/60. C 400V [A] 9 12 16 23 30 37 43 60 72 85 

415V [A] 9 12 16 23 30 37 43 60 72 85 

500V [A] 7 10 14 20 25 30 38 55 67 80 

690V [A] 5 7 9 12 18 21 25 34 42 49 

230V [kW] 3 4 5.5 7.5 10 11 13 18.5 22 25 

240V [kW] 3 4 5.5 7.5 10 11 13 18.5 22 25 

400V [kW] 4 5.5 7.5 11 15 18.5 22 32 40 45 

415V [kW] 4 5.5 7.5 11 15 20 22 32 40 45 

500V [kW] 4 5.5 7.5 13 15 20 25 37 45 55 

690V [kW] 4 5.5 7.5 10 15 18.5 22 32 40 45 

UUCSA/IEC 

DOL Reversing 115V [A] 9.8 9.8 16 24 24 34 34 56 56 80 

60Hz/60' C 10 230V [A] 10 12 17 17 28 28 40 50 68 68 
0 

115V [HP] 1/2 1/2 1 2 2 3 3 5 5 7-1/2 

230V [HP] 11/2 2 3 3 5 5 7-1/2 10 15 15 

200V [A] 7.8 11 17.5 17.5 25.3 32.2 32.2 48.3 62.1 78.2 

30 230V [A] 6.8 9.6 15.2 22 28 28 42 54 68 80 

460V [A] 7.6 11 14 21 27 34 40 52 65 77 

575V [A] 9 11 17 17 27 32 32 52 62 62 

200V [HP] 2 3 5 5 7-1/2 10 10 15 20 25 

230V [HP] 2 3 5 7-1/2 10 10 15 20 25 30 

460V [HP] 5 7-1/2 10 15 20 25 30 40 50 60 

575V [HP] 7-1/2 10 15 15 25 30 30 50 60 60 

AC2 [ops/hr] 450 450 450 400 400 400 400 300 250 200 
Maximum Operating Rate 

AC3 
(at max. amps) 

AC4 

(ops/hr] 

[ ops/hr) 

700 

200 

700 

150 

700 

120 

600 600 600 600 

80 80 70 70 

500 

70 

500 

60 

500 

50 

0 Approved by Uoyd's register of shipping. 

Discount Schedule A-1 A39 
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sprecher+ 
schuh 

Technical Information 

CA7 3-Pole Contactors 

Electrical Data 

(i) 
o 

c. o, 

Switching Motor Loads (continued) 

CA7-9 CA7-12 CA7-16 CA7-23 CA7-30 CA7-37 CA7-43 CA7-60 CA7-72 CA7-85 

AC-4 230V [A] 4.3 6.6 9 10 12 14 16.5 25.5 31 38 

200,000 Op. Cycles 240V [A] 4.3 6.6 9 10 12 14 16.5 25.5 31 38 

CA7 50Hz 400V [A] 4.3 6.6 9 10 12 14 16.5 25.5 31 38 

415V [A] 4.3 6.6 9 10 12 14 16.5 25.5 31 38 

500V [A] 4.3 6.6 9 10 12 14 16.5 25.5 31 38 

690V [A] 4.3 6.6 9 10 12 14 16.5 25.5 31 38 

230V [kW] 0.75 1.5 2.2 2.2 3 3.7 4 6.3 7.5 11 

240V [kW] 0.75 1.5 2.2 2.2 3 4 4 7.5 7.5 11 

400V [kW] 1.8 3 4 4 5.5 6.3 7.5 13 15 20 

415V [kW] 1.8 3 4 4 5.5 6.3 7.5 13 17 20 

500V [kW] 2.2 3.7 5.5 5.5 7.5 7.5 10 15 20 25 

690V [kW] 3 5.5 7.5 7.5 10 11 15 22 25 32 

60Hz 10 115V [A] 4.3 6.6 9 10 12 14 16.5 25.5 31 38 

230V [A] 4.3 6.6 9 10 12 14 16.5 25.5 31 38 

115V [HP] 1/8 1/4 1/3 1/2 1/2 3/4 1 2 2 3 

230V [HP] 1/3 1/2 1 1-1/2 2 2 2 3 5 5 

200V [A] 4.3 6.6 9 10 12 14 16.5 25.5 31 38 

30 230V [A] 4.3 6.6 9 10 12 14 16.5 25.5 31 38 

460V [A] 4.3 6.6 9 10 12 14 16.5 25.5 31 38 

575V [A] 4.3 6.6 9 10 12 14 16.5 25.5 31 38 

200V [HP] 3/4 1 2 2 3 3 3 7-1/2 7-1/2 10 

230V [HP] 1 1-1/2 2 3 3 3 5 7-1/2 10 10 

460V [HP] 2 3 5 5 7-1/2 10 10 15 20 25 

575V [HP] 3 5 7-1/2 7-1/2 10 10 10 20 25 30 

Maximum Operating Rate [ 250 250 220 200 200 200 200 120 120 120 

Wye-Delta (Star Delta) 230V [kW] 5.5 7.5 10 13 17 20 22 32 37 45 

50 Hz 240V [kW] 5.5 7.5 10 13 18.5 20 22 32 40 50 

400V [kW] 7.5 10 13 20 25 32 40 55 63 80 

415V [kW] 7.5 11 15 22 25 37 40 55 63 80 

500V [kW] 7.5 11 15 22 25 32 45 63 80 90 

690V [kW) 7.5 10 13 18.5 25 32 40 55 63 80 

200V [HP] 5 5 7-1/2 7-1/2 10 15 20 30 40 50 

60 Hz 230V [HP] 5 7-1/2 10 10 15 20 25 40 50 60 

460V [HP] 10 15 20 25 30 40 50 75 100 125 

575V [HP] 10 15 20 25 30 40 50 75 100 125 

AC Elevator Control Ratings 

LIL / CSA Max FLC [A] 8.0 11.0 16.0 21.0 27.0 31.0 37.0 43.0 54.0 62.0 

500.000 operations 200V [A] 7.8 11.0 11.0 17.5 25.3 25.3 32.2 32.2 48.3 62.1 

230V [A] 6.8 9.6 15.2 15.2 22.0 28.0 28.0 42.0 54.0 68.0 

460V [A] 7.6 11.0 14.0 21.0 27.0 27.0 34.0 40.0 52.0 65.0 

575V [A] 6.1 9.0 11.0 17.0 22.0 27.0 32.0 41.0 52.0 62.0 

200V [HP] 2 3 3 5 7-1/2 7-1/2 10 10 15 20 

230V [HP] 2 3 5 5 7-1/2 10 10 15 20 25 

460V [HP] 5 7-1/2 10 15 20 20 25 30 40 50 

575V [HP] 5 7-1/2 1 0 15 20 25 30 40 50 60 

A40 Discount Schedule A-1 
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sprecher+ 
I schuh 

Technical Information 

Electrical Data 

CA7 3-Pole Contactors 

CA7-9 CA7-12 CA7-16 CA7-23 CA7-30 CA7-37 CA7-43 CA7-60 CA7-72 CA7-85 

AC-1 Load, 30 Switching Ith [A] 32 32 32 32 65 65 85 100 100 100 o 
Ambient Temperature 40° C 230V [kW] 13 13 13 13 26 26 34 40 40 40 ta) 

240V [kW] 13 13 13 13 27 27 35 42 42 42 

400V [kW] 22 22 22 22 45 45 59 69 69 69 

415V 1km) 23 23 23 23 47 47 61 72 72 72 

500V 

690V 

[kW] 

[kW] 

28 

38 

28 

38 

28 

38 

28 

38 

56 

78 

56 

78 

74 

102 

87 

120 

87 

120 

87 

120 
CA7 

Ambient Temperature 60° C I, 
230V 

[A] 

[kW] 

32 

13 

32 

13 

32 

13 

32 

13 

65 

26 

65 

26 

80 

32 

100 

40 

100 

40 

100 

40 

240V [kW] 13 13 13 13 27 27 33 42 42 42 

400V [kW] 22 22 22 22 45 45 55 69 69 69 

415V PI 23 23 23 23 47 47 57 72 72 72 

500V [kW] 28 28 28 28 56 56 69 87 87 87 

690V [kW] 38 38 38 38 78 78 95 120 120 120 

Maximum Operating Rate [ 1.000 1,000 1.000 1,000 1,000 1,000 300 600 600 600 

Continuous Current (UUCSA) 

General Purpose Rating (40°) Open [A] 25 25 30 30 45 55 60 90 90 100 

Enclosed [A] 25 25 30 30 55 60 75 90 90 100 

Maximum Operating Rate [ 1,400 1,400 1,200 1,200 1,200 1,000 1000 700 700 600 

Lighting Loads 0 
Elec.Dischrg.Lamps-AC-5a, Open [A] 22.5 25 28 29 40.5 45 77 81 85 90 

single compensated Enclosed [A] 22.5 25 28 29 37 41 57 57 81 90 

Max. capacitance at prospective 108A [pf) 1,000 1,000 1,000 1,000 2,700 2,700 3,200 4,000 4,000 4,700 

short circuit current available at 20kA [pf] 500 500 500 500 1,350 1,350 1,600 2,000 2,000 2.350 

the contactor 50kA 200 200 200 200 540 540 640 800 800 940 

Incandescent Lamps - AC -5b 

_tilt] 
Electrical endurance - 100,000 operations [A] 12 16 18 22 30 37 43 60 70 76 

Switching power transformers AC-6a 

50Hz 

Inrush = n 

Rated transformer current 

[A] 10.9 10.9 10.9 10.9 20 20 23 40.8 40.8 40.8 

n=30 230 VAC [kVA] 4.3 4.3 4.3 4.3 8 8 9.2 16 16 16 

240 VAC [kVA] 4.5 4.5 4.5 4.5 8.3 8.3 10 17 17 17 

400 VAC [kVA] 7.5 7.5 7.5 7.5 14 14 16 28 28 28 

415 VAC [kVA] 7.8 7.8 7.8 7.8 14 14 17' 29 29 29 

500 VAC [kVA] 9.4 9.4 9.4 9.4 17 17 20 35 35 35 

690 VAC [kVA] 13 13 13 13 24 24 27 49 49 49 

[A] 16.3 16.3 16.3 16.3 30 30 34.5 61.3 61.3 61.3 

n=20 230 VAC [kVA] 6.5 6.5 6.5 6.5 12 12 13.7 24.4 24.4 24.4 

240 VAC [kVA] 6.8 6.8 6.8 6.8 12.5 12.5 14.3 25.5 25.5 25.5 

400 VAC [kVA] 11.3 11.3 11.3 11.3 20.8 20.8 23.9 42.5 42.5 42.5 

415 VAC [kVA) 11.7 11.7 11.7 11.7 21.6 21.6 24.8 44.1 44.1 44.1 

500 VAC [kVA] 14.1 14.1 14.1 14.1 26 26 29.9 53.1 53.1 53.1 

690 VAC [kVA] 19.5 19.5 19.5 19.5 35.9 35.9 41.2 73.3 73.3 73.3 

[A] 22 22 22 22 40 40 46 82 82 82 

n=15 230 VAC [kVA] 2.3 2.3 2.3 2.3 4.3 4.3 5.0 8.8 8.8 8.8 

240 VAC [kVA] 2.4 2.4 2.4 2.4 4.5 4.5 5.2 9.2 9.2 9.2 

400 VAC [kVA] 4.1 4.1 4.1 4.1 7.5 7.5 8.6 15.3 15.3 15.3 

415 VAC [kVA] 4.2 4.2 4.2 4.2 7.8 7.8 8.9 15.9 15.9 15.9 

500 VAC [kVA] 5.1 5.1 5.1 5.1 9.4 9.4 10.8 19.1 19.1 19.1 

690 VAC [kVA] 7.0 7.0 7.0 7.0 12.9 12.9 14.9 26.4 26.4 26.4 

0 CA7 ratings for lighting loads are provided for technical reference. For cUL rated 

and labeled devices, see CAL7 contactors listed in this section. 

Discount Schedule A-1 A41 
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no sprecher+ 
Lill schuh 

Technical Information 

CA7 3-Pole Contactors 

Electrical Data 

CA7-9 CA7-12 CA7-16 CA7-23 CA7-30 CA7-37 CA7-43 CA7-60 CA7-72 CA7-85 
1.. 0 
rp 

9 

Switching power transformers AC-6a 

60Hz 

Inrush = n 

Rated transformer current 

[A] 10.9 10.9 10.9 10.9 20 20 23 40.8 40.8 40.8 

CA7 
n=30 200 VAC 

208 VAC 

[kVA] 

[kVA] 

3.8 

3.9 

3.8 

3.9 

3.8 

3.9 

3.8 

3.9 

6.9 

7.2 

6.9 

7.2 

8.0 

8.3 

14.1 

14.7 

14.1 

14.7 

14.1 

14.7 

240 VAC [kVA] 4.5 4.5 4.5 4.5 8.3 8.3 9.6 17 17 17 

480 VAC [kVA] 9.1 9.1 9.1 9.1 16.6 16.6 19.1 33.9 33.9 33.9 

600 VAC [kVA] 11.3 11.3 11.3 11.3 20.8 20.8 23.9 42.4 42.4 42.4 

660 VAC [kVA] 12.5 12.5 12.5 12.5 22.9 22.9 26.3 46.6 46.6 46.6 

[A] 16.3 16.3 16.3 16.3 30 30 34.5 61.3 61.3 61.3 

n=20 200 VAC [kVA] 5.6 5.6 5.6 5.6 10.4 10.4 12 21.2 21.2 21.2 

208 VAC [kVA] 5.9 5.9 5.9 5.9 10.8 10.8 12.4 22.1 22.1 22.1 

240 VAC [kVA] 6.8 6.8 6.8 6.8 12.5 12.5 14.3 25.5 25.5 25.5 

480 VAC [kVA] 13.6 13.6 13.6 13.6 24.9 24.9 28.7 51 51 51 

600 VAC [kVA] 16.9 16.9 16.9 16.9 31.2 31.2 35.9 63.7 63.7 63.7 

660 VAC [kVA] 18.6 18.6 18.6 18.6 34.3 34.3 39.4 70.1 70.1 70.1 

[A] 22 22 22 22 40 40 46 82 82 82 

n=15 200 VAC [kVA] 7.5 7.5 7.5 7.5 13.9 13.9 15.9 28.4 28.4 28.4 

208 VAC [kVA] 7.8 7.8 7.8 7.8 14.4 14.4 16.6 29.5 29.5 29.5 

240 VAC [kVA] 9 9 9 9 16.6 16.6 19.1 34.1 34.1 34.1 

480 VAC [kVA] 18.1 18.1 18.1 18.1 33.3 33.3 38.2 68.2 68.2 68.2 

600 VAC [kVA] 22.6 22.6 22.6 22.6 41.6 41.6 47.8 85.2 85.2 85.2 

660 VAC [kVA] 24.9 24.9 24.9 24.9 45.7 45.7 52.6 93.7 93.7 93.7 

DC-1 Switching - 60°C 

24VDC [A] 25 25 32 32 45 45 50 70 80 80 

48VDC [A] 20 20 20 20 25 25 30 40 40 40 

1 Pole 60VDC [A] 20 20 20 20 25 25 30 40 40 40 

110VDC [A] 6 6 6 6 8 8 9 11 11 11 

220VDC [A] 1.5 1.5 1.5 1.5 1.5 1.5 1.5 2 2 2 

440VDC (Al 0.4 0.4 0.4 0.4 0.4 0.4 0.5 0.5 0.5 0.5 

24VDC [A] 25 25 32 32 45 45 50 70 80 80 

48VDC [A] 25 25 32 32 45 45 50 70 80 80 

2 Poles in Series 60VDC [A] 25 25 32 32 45 45 50 70 80 80 

110VDC [A] 25 25 32 32 45 45 50 70 80 80 

220VDC [A] 8 8 8 8 10 10 10 15 15 15 

440VDC [A] 1 1 1 1 1 1 1 1.5 1.5 1.5 

24VDC [A] 25 25 32 32 45 45 63 90 90 100 

48VDC [A] 25 25 32 32 45 45 63 90 90 100 

3 Poles in Series 60VDC [A] 25 25 32 32 45 45 63 90 90 100 

110VDC [A] 25 25 32 32 45 45 63 90 90 100 

220VDC [A] 25 25 32 32 45 45 50 70 80 80 

440VDC [A] 3 3 3 3 3.5 3.5 4 5 5 5 

DC-2, 3, 5 Switching - 60°C 

Starting, reverse current brak- 

ing, reversing, DC-5, 60°C 
24VDC [A] 25 25 32 32 45 45 63 90 90 100 

48VDC [A] 25 25 32 32 45 45 50 70 70 80 

60VDC [A] 25 25 32 32 45 45 50 70 70 80 

Shunt Wound 110VDC [A] 20 20 25 25 30 30 35 70 70 80 

3 Poles in Series 220VDC [A] 6 6 6 10 15 15 20 25 25 30 

440VDC [A] 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 
Series-wound Motors 

3 Poles in Series 24VDC [A] 25 25 32 32 45 45 63 90 90 100 

48VDC [A] 25 25 32 32 45 45 50 70 70 80 

60VDC [A] 25 25 32 32 45 45 50 70 70 80 

110VDC [A] 20 20 25 25 30 30 35 70 70 80 

220VDC [A] 6 6 6 10 15 15 20 25 25 30 

440VDC [A] 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 
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Electrical Data 
U ° 

Capacitor Ratings 0 
Capacitor Switching AC-6b-50 Hz 

CA7-9 CA7-12 CA7-16 CA7-23 CA7-30 CA7-37 CA7-43 CA7-60 CA7-72 CA7-85 

Single Capacitor - 40°C 230 V [kVar] 8 8 8.5 9 14 14 24 28 28 28 '03 

240 V [kVar) 8 8 8.5 9 14 14 25 29 29 29 

400 V [kVar] 8 8 10 12.5 20 24 35 48 48 48 cn 

415 V [kVar] 8 8 10 12.5 20 25 35 50 50 50 

500 V (kVar] 8 8 10 12.5 20 25 35 50 55 60 
CA7 

690 V [kVar] 8 8 10 12.5 20 25 35 50 55 60 

Single Capacitor - 60°C 230 V (kVar] 8 8 8.5 9 12.5 12.5 18 28 28 28 

240 V [kVar) 8 8 8.5 9 12.5 12.5 18 29 29 29 

400 V [kVar) 8 8 10 12.5 20 21.5 30 42 48 48 

415 V [kVar] 8 8 10 12.5 20 22 30 42 50 50 

500 V Mar) 8 8 10 12.5 20 25 30 42 50 55 

690 V (kVar] 8 8 10 12.5 20 25 30 42 50 55 

Capacitor Bank - 40°C 0 230 V [kVar] 5 5 8 9 12.5 14 20 28 28 28 

240 V [kVar) 5 5 8 9 12.5 14 20 29 29 29 

400 V [kVar) 5 5 8 10 15 20 25 40 48 48 

415V [kVar] 5 5 8 10 15 20 25 40 50 50 

500 V [kVar] 5 5 8 10 15 20 25 40 50 50 

690 V fkVarl 5 5 8 10 15 20 25 40 50 50 

Capacitor Bank - 60°C 0 230 V [kVar) 5 5 8 9 12.5 12.5 18 28 28 28 

240 V [kVar] 5 5 8 9 12.5 12.5 18 29 29 29 

400 V (kVar] 5 5 8 10 15 20 25 40 48 48 

415 V [kVar) 5 5 8 10 15 20 25 40 50 50 

500 V [kVar] 5 5 8 10 15 20 25 40 50 50 

690 V [kVar) 5 5 8 10 15 20 25 40 50 50 

Capacitor Switching - 60Hz 

Single Capacitor - 40°C 200 V [kVar] 5 5 8 9 12.5 14 20 28 28 28 

230 V [kVar] 5 5 8 9 12.5 14 20 29 29 29 

460 V (kVar) 5 5 8 10 15 20 25 40 50 50 

600 V [kVar) 5 5 8 10 15 20 25 40 50 60 

Capacitor Bank - 40°C 0 200 V [kVar) 5 5 8 9 12.5 12.5 18 28 28 28 

230 V [kVar) 5 5 8 9 12.5 12.5 18 29 29 29 

460 V [kVar) 5 5 8 10 15 20 25 40 50 50 

600 V (kVar] 5 5 8 10 15 20 25 40 50 50 

0 CA7 capacitor ratings are provided for technical reference. For cUL rated and 

labeled devices. see CA07 contactors listed in this section. 

O CA7-9...CA7-30 = L min. 30 pH; CA7-37...CA7-85 = L min. 6 pH 
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VI 

I- 

Electrical Data 

Resistance and Watt Loss /, AC3 

CA7-9 CA7-12 CA7-16 CA7-23 CA7-30 CA7-37 CA7-43 CA7-60 CA7-72 CA7-85 

0 Resistance per power pole [mf21 2.7 2.7 2.7 2.0 2.0 2.0 1.5 0.9 0.9 0.9 
C.) Watt Loss - 3 power poles [W] 0,66 1.2 2.1 3.2 5.4 8.2 8.3 9.7 14.0 19.5 

Coil and 3 power poles AC [W] 3.3 3.8 4.7 6.2 8.4 11.2 11.5 11 13.8 17.5 

DC [W] 6.7 7.2 8.1 12.4 14.6 17.4 18.4 11 13.8 17.5 

Coil only AC [W] 2.6 2.6 2.6 3.0 3.0 3.0 3.2 4.5 4.5 4.5 

DC jW] 6.0 6.0 6.0 9.2 9.2 9.2 10.0 4.9 4.9 4.9 
CA7 Short-Circuit Coordination 

Max. Fuse or circuit breaker ratings 

DIN Fuses -gG, gL 

Available Fault Current [A] 100 KA 100 KA 100 KA 100 KA 100 KA 100 KA 100 KA 100 KA 100 KA 100 KA 

Type "1" (690V) 0 [A] 50 50 50 80 125 125 160 250 250 250 

Type "2"(690V) 0 [A] 25 35 35 40 80 80 100 160 160 160 

BS 88 Fuses 

Available Fault Current [A] 80 KA 80 KA 80 KA 80 KA 80 KA 80 KA 80 KA 80 KA 80 KA 80 KA 

Type "1" (690V) 0 [A] 25 32 35 50 63 80 100 100 125 160 

Type "2" (690V) 0 [A] 25 32 35 50 63 80 100 100 125 160 

Class Kt, RK1 Fuses 

Available Fault Current [A] 100 KA 100 KA 100 KA 100 KA 100 KA 100 KA 100 KA 100 KA 100 KA 100 KA 

Type "2" (60011) 0 [A] 15 20 20 30 40 50 50 80 100 100 

cUL Short-Circuit Ratings 

Class K1, RK1, K5, and RK5 Fuses 

Available Fault Current [A] 5 KA 5 KA 5 KA 5 KA 5 KA 5 KA 5 KA 5 KA 5 KA 5 KA 

cUL Max. Rating (600V) 0 Type 1 [A] 35 40 70 90 110 125 150 200 250 300 

Class CC & CSA HRCI Fuses 

Available Fault Current [A] 100 KA 100 KA 100 KA 100 KA - 
cUL Max. Rating (600V) 0 Type 2 [A] 15 20 30 30 - - - 

ClaSs J CSA & HRCI-J Fuses 

Available Fault Current [A] 100 KA 100 KA 100 KA 100 KA 100 KA 100 KA 100 KA 100 KA 100 KA 100 KA 

cUL Max. Rating (600V) 0 Type 2 [A] 15 20 30 30 50 50 70 80 100 150 

Inverse-Time Circuit Breaker 0 
Available Fault Current [A] 5 KA 5 KA 5 KA 5 KA 5 KA 5 KA 5 KA 5 KA 10 KA 10 KA 

cUL Max. Rating 480110 Type 1 [A] 30 30 50 50 125 125 125 250 250 250 

cUL Max. Rating 600V 0 Type 1 [A] - - - 125 125 125 250 250 250 

Short Time Current Withstand Ratings 

Im 60° C 10s [A] 170 170 170 215 300 304 375 700 700 700 

Off Time Between Operations [Min.] 20 20 20 20 20 20 20 20 20 20 

0 When used as a Branch Circuit Protection device, NEC 430-152 defines the maxi- 

mum rating of an Inverse-time circuit breaker to be sized at 250% of the motor 

nameplate FLA for most applications. 

UL Listed Combination. (UL File E41850) Per UL508A, NEC409 abd CSA 22.2 No.14 

for contactor and fuses or circuit breaker only. 

0 Per IEC 60947-1 for contactor and fuses only. 
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CA7 Contactors & Overload Relay 

Short Circuit Coordination /8 AC3 

Type 2 Coordination Combinations (contactor, overload and fuses) - Per UL 508 and IEC 60947-4-1 

Contactor Overload Relay 

Withstand 
Rating 

Maximum 
Voltage 

Max. Amp Rating 
(UL Class CC or J Fuses) 

CA7-9 

CEP7-M/A/B32-0.32... 1001(A 600V 1 

CEP7-M/A/B32-1.0... 100kA 600V 2 

CEP7-M/A/B32-2.9... 100kA 600V 6 

CEP7-M/A/B32-5... 100kA 600V 10 

CEP7-M/NB32-12... 100kA 600V 15 

CA7-12... CEP7-M/A/B32-12... 100kA 600V 20 

CA7-16... CEP7-M/A/B32-32... 100kA 600V 20 

CA7-23... CEP7-M/NB32-32... 100kA 600V 30 

CA7-30... CEP7-WA/B37-37... 100kA 600V 40 

CA7-37... CEP7-WA/B37-37... 100kA 600V 50 

CA7-43... CEP7-M/A/B45-45... 100kA 600V 50 

CA7-60... CEP7-M/A/B85-85... 100kA 600V 80 

CA7-72... CEP7-M/A/B85-85... 100kA 600V 100 

CA7-85... CEP7-M/A/B85-85... 100kA 600V 100 

UL Listed Combinations (contactor, overload and circuit breaker) - Per UL 508 

Contactor Overload Relay 

Withstand 
Rating 

Maximum 
Voltage 

Max. Amp Rating 
(UL Listed Circuit Breaker) 

CA7-9...12 
CEP7-M/A32-2.9...12 

5kA 480V 30 CT7-24-0.16...10 

CA7-12 CT7-24-16 

CA7-16...23 
CEP7-M/A32-2.9...32 

5kA 480V 50 CT7-24-0.16...16 

CA7-23 CT7-24-24 

CA7-30...37 
CEP7-M/A37-12...37 

5kA 600V 125 CT7-24-16...CT7-45-30 

CA7-37 CT7-45-45 

CA7-43 
CEP7-M/A45...45 

5kA 600V 125 
CT7-45-30...45 

CA7-60 
CEP7-M/A85...85 

5kA 600V 250 
CT7-75-30...60 

CA7-72 
CEP7-WA85...85 

10kA 600V 250 
CT7-75-30...75 

CA7-85 
CEP7-WA85...85 

10k4 600V 250 
CT7-75-30...C77-100-90 

CEP7 First Generation 

Scheduled for 
Obsolesence 2006 

Discount Schedule A-1 A45 

Eh V:1 
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Short Circuit Ratings 

Standard Fault Short Circuit Ratings per UL508 and CSA 22.2 No.14 

CEP7 Second Generation 
Cat No. 

Max. avail- 
able fault 

current (kA) 

Conditional 
S.C. current, 

lq (kA) 
S.C.RD. 

CEP7 

ED1AB, EEAB 

ED1BB, EEBB 
1 

600 

Suitable for use 

with fuses only 

ED1CB, ED1DB. 

ED1EB, EECB, 

EEDB, EEEB, EEED, 

EEFD, EEPB, EERB, 

EESB, EETD 

5 
Not restricted 

to 

EEEE, EEFE, EEGE, 

EEUE 
10 

High Fault Short Circuit Ratings per UL508 and CSA 22.2 No.14 

IEC Short Circuit Ratings per EN60947-4-1 

CEP7 Second Generation 

Cat. No 

Prospective 
S.C. current, 

Ir (kA) 

Condi- 
tional 

S.C. 

current, 

14 (kA) 

Max. volt- 
age (V) 

S.C.P.D. 

CEP7 

ED1AB, EEAB 

ED1BB, EEAB 
1 

100 690 

Suitable for use 

with fuses only 

ED1CB, ED1DB, 

EECB, EEDB, 

EEPB EERB . 

1 

Not restricted 

to 

ED1EB, EEEB, 

EEED, EEFD, 

EEEE, EEFE, 

EESB, EETD 

3 

EEGE, EEUE 5 

CEP7 Second Generation 

Cat No. 

Contactor 
Cat No. 

Max. starter 
FLC (A) 

Max. avail- 
able fault 

current (kA) 

Max. 

voltage 
(V) 

UL Class J and 

CSA HRCI-J 

fuse (A) 

CEP7 

ED1AB, EEAB 
CA7-09 

0.5 

100 600 

3 

ED1BB, EEBB 1 6 

ED1CB, ED1DB, 

Eli EB, EFEB 

EECB, EEDB 
' 

CA7-09 09 20 

CA7-12 12 20 

CA7-16 16 30 

CA7-23 23 30 

EEED, EEFD 

CA7-30 30 50 

CA7-37 37 50 

CA7-43 43 70 

EEEE, EEFE 

EEGE 

CA7-60 60 80 

CA7-72 72 100 

CA7-85 85 150 

IEC Type 1 and Type II Fuse Coordination with CA7 Series contactors per EN60947-4-1 

CEP7 Second Generation 
Cat No. 

Contactor 
Cat No. 

Max. starter 
FLC (A) 

Prospective 
S.C. current, 

Ir (kA) 

Conditional 
S.C. current, 

lq (kA) 

Max. voltage 

(V) 

Type I with 
Class J fuse 

(A) 

Type II with 
Class J fuse 

(A) 

CEP7 

ED1AB, EEAB 
CA7-09 

0.5 
1 

100 600 

3 3 

ED1BB, EEBB 1 6 6 

ED1CB, ED1DB, 

EECB, EEDB 

CA7-09 09 

1 

20 15 

CA7-12 12 20 20 

CA7-16 16 30 30 

CA7-23 23 30 30 

ED1EB, EEEB 

CA7-09 09 

3 

20 15 

CA7-12 12 20 20 

CA7-16 16 30 30 

CA7-23 23 30 30 

EEED, EEFD 

CA7-30 30 

3 

50 50 

CA7-37 37 50 50 

CA7-43 43 70 70 

EEEE, EEFE 

CA7-60 60 

3 

80 80 

CA7-72 72 100 100 

CA7-85 85 150 150 

EEGE 

CA7-60 60 

5 

80 80 

CA7-72 72 100 100 
CA7-85 85 150 150 
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Electro-Mechanical Data 
CA7-9 CA7-12 CA7-16 CA7-23 CA7-30 CA7-37 CA7-43 CA7-60 CA7-72 CA7-85 

17.110 

Service Life 

Mechanical AC [Mil.] 13 13 13 13 13 13 12 10 10 10 

DC [Mil.] 13 13 13 13 13 13 13 10 10 10 CM 

Electrical AC-3 (400V) AC [Mil.] 1.3 1.3 1.3 1.3 1.3 1.3 1.0 1.0 1.0 1.0 01% , 
Shipping Weights 

AC - CA7 D(01 0.39 0.39 0.39 0.39 0.48 0.49 0.51 1.45 1.45 1.45 

AC -CAU7 

[Lbs.] 

[kg] 

0.86 

0.85 

0.86 

0.85 

0.86 

0.85 

0.86 1.06 

0.85 1.08 

1.08 

1.08 

1.12 3.20 

1.15 3.14 

3.20 

3.14 

3.20 

3.14 
CA7 

[Lbs.] 1.89 1.89 1.89 1.89 2.39 2.39 2.54 6.92 6.92 6.92 

DC - CA7 [k9] 0.60 0.60 0.60 0.73 0.85 0.85 1.00 1.47 1.47 1.47 

[Lbs.] 1.32 1.32 1.32 1.61 1.87 1.87 2.20 3.24 3.24 3.24 

DC - CAU7 [kg] 1.27 1.27 1.27 1.53 1.81 1.81 2.13 3.22 3.22 3.22 

[Lbs.] 2.81 2.81 2.81 3.39 4.00 4.00 4.70 7.10 7.10 7.10 

Terminations - Power 

Description 

Dual connection; 

two box lugs per pole 

Allen Head: 4mm, 5/32 

Dual connection; 

and one box 

slotted or Pozidrive 

one saddleclamp 

lug per pole; cross, 

No. 2/blade No. 

4 screw 

One saddleclamp per pole: 

cross, slotted or Pozidrive No. 2/blade 

No. 3 screw 

1 Wire 

2 Wires 

[mm2] 

[mm'] 
1...4 

1...4 

1...4 

1...4 

1...4 

1...4 

1...4 2.5...10 
1...4 2.5...10 

2.5...10 
2.5...10 

2.5...16 2.5...35 
2.5...10 2.5...25 

2.5...35 
2.5...25 

2.5...35 
2.5...25 `2_(5'PP 

5-TC= 
1 Wire 

2 Wires 

[mall 
[mm/ 

1.5...6 

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 

2.5...16 

2.5...16 

2.5...25 2.5...50 

2.5...16 2.5...35 
2.5...50 
2.5...35 

2.5...50 

2.5...35 

1 Wire 

2 Wires 

[AWG] 

[AWG] 

16...10 

16...10 

16...10 

16...10 

16...10 

16...10 

16...10 14...4 

16...10 14...4 

14..4 

14..4 

14...4 14...1 

14...4 14...1 

14...1 

14...1 

14...1 

14...1 ©-:D 

Torque Requirement [Wm] 1.0...2.5 1.0...2.5 1.0...2.5 1.0...2.5 2.5...3.5 2,5...4 2.5...4 3.5...6 3.5...6 3.5...6 

[Lb-in] 9...22 9...22 9...22 9...22 22...31 22..35 22...35 31...53 31...53 31...53 

Terminations - Control 

Description 

Combination Screw Head: Cross, Slotted, Pozidrive 

Coils 1 or 2 [mml 1.5...6 

Wires [AWG] 16...12 

Control Modules 1 or 2 [mm9 1.5...6 

Wires [AWG) 16...12 

Torque Requirement (ls1m) 1...2.5 

[Lb-in] 9...13 

Degree of Protection - contactor IP 2LX per IEC 529 and DIN 40 050 (with wires installed) 

Protection Against Accidental Contact Safe from touch by fingers and back-of-hand per VDE 0106: Part 100 

Environmental and General Specifications 
Ambient Temperature 

Storage 

Operation 

Conditioned 15% current reduction after AC-1 at >60* C 

Altitude at installed site 

Resistance to Corrosion/Humidity 

Shock Resistance 
Vibration Resistance 

Pollution Degree 

Operating Position 

Standards 

Approvals 

C (-67...176' F) - (CRI7E Electronic Interface -50...+80' C (-58...176' F)] 

-25...+60' C (-13...140' F) 

-25...+70' C (-13...158' F) 

2000 meters above sea level per IEC 947-4 

Damp-alternating climate: cyclic to IEC 68-2, 56 cycles 

Dry heat: IEC 68-2, +100'C (212' F), relative humidity <50%, 7 days. 

Damp tropical: IEC 68-2. +40.0 (100), relative humidity <92%. 56 days. 

IEC 68-2: Half sinusoidal shock 11 ms, 30g (in all three directions) 

IEC 68-2: Static > 2g, in normal position no malfunction <5g 

3 

Refer to Dimension Pages 

IEC947-1/4, EN 60947; UL 508: CSA 22.2, No. 14 

CE. UL, CSA 
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\II Lug Kit and Paralleling Link Specifications 
CA7-P- 

KN23 / KL23 

8 Approvals 

Conformity to Standards 

Protection Against Accidental Contact 

Terminations 

CA7 
Description 

Wire Size 

r--7-) 

(c7E, 
Torque Requirement 

1 Wire 

1 Wire 

1 Wire 

CA7-P-K37 CA7-P-K43 CA7-P-K85 CA7-P-B23 CA7-P-B37 

iJ 

Cross, slotted or Pozidrive screw 

[mmz) 4...16 4..16 

(mm2) 4...25 4..25 

[AWG) 10...4 10...4 

[Nm) 2...3 2...3 

[Lb-in) 18...27 18...27 

Coil Data 

CA7-9 CA7-12 CA7-16 CA7-23 

UL Listed; CSA Certified; C 

UL508; CSA 22.2 No. 14; IEC 60947-4 

IP2LX Finger Protection 

Allen Head: 

5mm, 3116 7 

Allen Head; 

mm, 15/32 

6...35 10...70 35...70 35...70 

6...50 10...95 35...95 35...95 

8...2 8.2/0 0...2/0 0...2/0 

3..6 8...12 6...12 6....12 

27...54 72...108 54...108 54...108 

CA7-30 CA7-37 CA7-43 CA7-60 CA7-72 CA7-85 

Voltage Range 

AC: 50Hz, 60Hz. 50/60 Hz 

DC 

Pickup 

Dropout 

Pickup 

Dropout 

[x(4) 

[xl/s] 

]xUJ 

IxU,) 

0.85...1.1 

0.3...0.6 

0.8...1.1 (9V coils = 0.65_1.3; 24V coils = 0.7...1.25) 

0.1...0.6 

Coil Consumption 

AC: 50Hz, 60Hz, 50/60 Hz Pickup [VA/W) 70/50 70/50 70/50 70/50 80/60 80/60 130/90 200/110 200/110 200/110 

Hold-in [VA/W] 8/2.6 8/2.6 8/2.6 9/3 9/3 9/3 10/3.2 16/4.5 16/4.5 16/4.5 

True DC Coils (CA7C) Pickup [W] 6.5 6.5 6.5 9.2 9.2 9.2 10.1 - - - 
Hold -in [W] 6.5 6.5 6.5 9.2 9.2 9.2 10.1 - - - 

Two Winding DC Coils Pickup [W] 120 120 120 200 200 200 200 200 200 200 

CA7Y & CA7D Hold-in [W] 1.1 1.1 1.1 1.2 1.2 1.2 1.3 4.5 4.5 4.5 

Operating Times 

AC: 50Hz, 60Hz, 50/60 Hz Pickup [ms] 15...30 15...30 15...30 15...30 15...30 15...30 15...30 20...40 20...40 20...40 

Dropout [ms] 10...60 10...60 10...60 10...60 10...60 10...60 10...60 10...60 10...60 10...60 

with RC Suppressor Dropout [ms] 10...60 10...60 10...60 10...60 10...60 10...60 10...60 10...60 10...60 10...60 

True DC Coils (CA7C) Pickup [ms] 40...70 40...70 40...70 40...70 50...80 50...80 50...80 - - - 
without Suppression Dropout [ins) 7...15 7...15 7...15 7...15 7...15 7...15 7...15 - 
with Integrated Suppression Dropout [ms] 14...20 14...20 14...20 17...23 17...23 17...23 17...23 - - 
with External Suppression Dropout [ms] 70...95 70...95 70...95 80...125 80...125 80...125 80...125 - - - 

Two Winding DC Coils (CA7Y/D) Pickup (ms) 17...26 17...26 15...27 15...27 15..27 15...27 15...27 20...40 20...40 20...40 

with Internal Suppression Dropout [ms) 9...20 9...20 14...24 14...24 14...24 14...24 14...24 20...35 0 20...35 0 20...35 0 

0 s 220V. 
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sprecher+ Technical Information 

schuh I CA7 4-Pole Contactors 

Electrical Data 
CA7-9- 

M40(31; 22) 
CA7-12- CA7-16- 

M40(31; 22) M40(31; 22) 

CA7-23- CA7-40-M22 CA7-40-M40 CA7-90-M22 CA7-90-M40 
M40(31; 22) 

Rated Insulation Voltage LA 0 
IEC, AS, BS, SEV, VDE 0660 690V . 

CSA 600V 

Rated Impulse Voltage 8 kV 

Rated Voltage U,," Main Contacts 

AC 50/60Hz 

DC 

115, 200, 208, 

24 

230, 240, 380, 400 415, 460, 500, 

48, 110, 115, 220. 230, 300, 440V 

575, 690V CA7 

Operating Frequency for AC Loads 50...60Hz 

Switching Motor Loads 

Standard IEC Ratings 

AC-2, AC-3, AC-4 230V [A] 12 15 20 26.5 38 38 85 85 

DOL & Reversing 240v [A] 12 15 20 26.5 38 38 85 85 

50Hz/60°C 400V [A] 9 12 16 23. 37 37 85 85 

415V [A] 9 12 16 23 37 37 85 85 

500V [A] 7 10 14 20 29 30 80 80 

690V [A] 5 7 9 12 9 21 22 49 

230V [kW] 3 4 5.5 7.5 11 11 25 25 

240V [kW] 3 4 5.5 7.5 11 11 25 25 

400V [kW] 4 5.5 7.5 11 18.5 18.5 45 45 

415V [kW] 4 5.5 7.5 11 18.5 18.5 45 45 

500V [kW] 4 5.5 7.5 13 18.5 20 55 55 

690V [kW] 4 5.5 7.5 10 7.5 18.5 18.5 45 

UUCSA/IEC 

DOL & Reversing 115V [A] 7.2 9.8 16 24 34 34 80 80 

60Hz/60°C 10 230V [A] 18 12 17 17 28 28 68 68 

115V [HP] 1/2 1/2 1 2 3 3 7-1/2 7-1/2 

230V [HP] 1-1/2 2 3 3 5 5 15 15 

200V [A] 7.8 11 17.5 17.5 32.2 32.2 78.2 78.2 

230V [A] 6.8 9.6 15.2 22 28 28 80 80 

460V [A] 7.6 11 14 21 34 34 65 77 

575V [A] 9 11 17 17 17 32 22 52 

200V [HP] 2 3 5 5 10 10 25 25 

230V [HP] 2 3 5 7-1/2 10 10 30 30 

460V [HP] 5 7-1/2 10 15 25 25 50 60 

575V [HP] 7-1/2 10 15 15 15 30 20 50 

Maximum Operating Rate AC2 [ops/hr] 450 450 450 400 400 400 200 200 

(at max. amps) AC3 [ops/hr] 700 700 700 600 600 600 500 500 

AC4 [ops/hr] 200 150 120 80 70 70 50 50 

Discount Schedule A-1 A49 

SP313 Tennyson SPS Tennyson Tennis Center Electrical Switchboard OM Manual

Q-Pulse Id TMS896 Active 10/12/2014 Page 90 of 334



sprecher+ 
Li schuh 

Technical Information 

CA7 4-pole Contactors 

Tcti Electrical Data 

cn 

Co 

0 
co 

0 

CA7 

CA7-9- CA7-12- CA7-16- CA7-23- CA7-40-M22 CA7-40-M40 CA7-90-M22 CA7-90-M40 
M40(31; 22) M40(31; 22) M40(31; 22) M40(31; 22) 

AC-1 Load, 30 Switching [A] 

Ambient Temperature 40°C I. [kW] 32 32 32 32 75 75 130 130 

230V [kW] 13 13 13 13 30 30 52 52 

240V [kW] 13 13 13 13 31 31 54 54 

400V [kW] 22 22 22 22 52 52 90 90 

415V [kW] 23 23 23 23 54 54 93 93 

500V 1kW] 28 28 28 28 65 65 113 113 

690V [kW] 38 38 38 38 90 90 155 155 

Ith 1kW1 32 32 32 32 60 60 110 110 

230V [kW] 13 13 13 13 24 24 44 44 

Ambient Temperature 60° 240V [kW] 13 13 13 13 25 25 46 46 

400V (kW) 22 22 22 22 42 42 76 76 

415V [kW] 23 23 23 23 43 43 79 79 

500V [kW] 28 28 28 28 52 52 95 95 

690V [kW] 38 38 38 38 72 72 131 131 

Max Operating Rate [ops/hour] 1,000 1,000, 1,000, 1,000 300 300 600 600 

Continuous Current (UUCSA) 

General Purpose Rating (40°) Open [A) 25 25 30 30 60 60 125 130 

Enclosed [A] 25 25 30 30 60 60 125 130 

Max. Operating Rate [ops/hour) 1,400 1,400 1,200 1,200 1,000 1.000 600 600 

Lighting Loads 0 
Elec. Dischrglamps-AC-5a, Open [Al 22.5 25 28 29 65 65 115 115 

single compensated Enclosed [A] 22.5 25 28 29 54 54 95 95 

Incandescent Lamps AC-5b, 

Electrical endurance-100,000 operations 12 16 18 22 18 25 60 75 

DC-1 Switching - 60°C 24VDC [A) 25 25 32 32 45 45 80 80 

48VDC [A) 20 20 20 20 25 25 40 40 

1 Pole 60VDC [A] 20 20 20 20 25 30 40 40 

110VDC [A] 6 6 6 6 10 10 11 11 

220VDC [A] 1.5 1.5 1.5 1.5 1.5 1.5 1.8 1.8 

440VDC [A] 0.4 0.4 0.4 0.4 0.4 0.4 0.5 0.5 

24VDC [A) 25 25 32 32 45 45 80 80 

48VDC [A) 25 25 32 32 45 45 80 80 

2 Pole in Series 60VDC [A] 25 25 32 32 45 45 80 80 

110VDC [A] 25 25 32 32 45 45 80 80 

220VDC [A) 8 8 8 8 10 10 15 15 

440VDC [A) 1 1 1 1 1 1 1.5 1.5 

24VDC [A] 25 25 32 32 48 - 100 

48VDC [A) 25 25 32 32 - 48 - 100 

3 Poles in Series 60VDC [A) 25 25 32 32 48 - 100 

110VDC [A] 25 25 32 32 48 100 

220VDC [A] 25 25 32 32 48 80 

440VDC [A] 3 3 3 3 - 3.5 - 5 

24VDC [A) 25 25 32 32 60 110 

48VDC [A] 25 25 32 32 60 - 110 

4 Poles in Series 60VDC [A] 25 25 32 32 - 60 110 

110VDC [A] 25 25 32 32 60 110 

220VDC [A] 25 25 32 32 60 - 100 

440VDC [A] 8 8 8 8 10 - 15 

0 CA7 ratings for lighting loads are provided for technical reference. For cUL rated 

and labeled devices, see CAL7 contactors listed in this section. 
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sprecher+ Technical Information 

I sch U h f CA7 4-pole Contactors 

Electrical Data 
CA7-9- CA7-12- CA7-16- CA7-23- CA7-40-M22 CA7-40-M40 CA7-90-M22 CA7-90-M40 

M40(31; 22) M40(31; 22) M40(31; 22) M40(31;22) 

Resistance and Watt Loss 4 AC3 

Resistance per power pole [m4] 2.7 2.7 2.7 

Watt Loss - 4 power poles [W] 2.8 2.8 2.8 

Coil and 4 power poles AC [W] 13.7 13.7 13.7 

DC (true( [W] 17.6 17.6 17.6 

DC (2 winding) [W) - - - 
Short Circuit Coordination 

DIN Fuses -gG, gL 

Available Fault Current (A] 100 KA 100 KA 100 KA 

Type "1" (690V) 0 [A] 50 50 50 

Type "2" (690V) 0 [A] 25 35 35 

BS 88 Fuses 

Available Fault Current [A] 80 KA 80 KA 80 KA 

Type "1" (690V) 0 [A] 25 32 35 

Type "2" (690V) 0 [A] 25 32 35 

Class K1, RK1 Fuses 

Available Fault Current (A] 100 KA 100 KA 100 KA 

Type "2" (600V) 0 [A] 15 20 20 

cUL Short-Circuit Ratings 

Class K1, RK1, K5, and RK5 Fuses 

Available Fault Current [A] 5 KA 5 KA 5 KA 

cUL Max. Rating (600V) 0 
[A] 35 40 70 

Type 1 

Class CC & CSA HRCI Fuses 

Available Fault Current (A] 100 KA 100 KA 100 KA 

cUL Max. Rating (600V) 0 Type 2 [A] 15 20 30 

Class J CSA & HRCI-J Fuses 

Available Fault Current [A] 100 M 100 KA 100 KA 

cUL Max. Rating (600V) 0 Type 2 [A] 15 20 30 

Inverse-lime Circuit Breaker 0 
Available Fault Current [A) 5 M 5 KA 5 KA 

cUL Max. Rating 480V 0 Type 1 [A] 30 30 50 

cUL Max. Rating 600V 0 Type 1 (A] - 

Short Time Current Withstand 
Ratings 

Co 60° C [A] 170 170 170 

Off Time Between Operations [Min.] 20 20 20 

0 When used as a Branch Circuit Protection device, NEC 430-152 defines the maxi- 
mum rating of an Inverse-time circuit breaker to be sized at 250 °h of the motor 

nameplate FLA for most applications. 

UL Listed Combination. (UL File E41850) Per UL508A, NEC409 abd CSA 22.2 No.14 

for contactor and fuses or circuit breaker only. 

Per IEC 60947-1 for contactor and fuses only. 

0 UL Testing not complete a the time of printing this catalog. 

2.0 2.0 1.5 0.8 0.7 

2.0 11.3 8.4 13.5 11.8 

10.8 26.1 37.4 36.0 56.3 

17.4 32.6 43.9 - - 
- - - 32.5 52.8 

100 KA 50 KA 50 KA 50 KA 50 KA 

80 160 160 250 250 

40 100 100 160 160 

80 KA - - - 
50 - - - - 
50 - - 

100 KA 100 KA 100 KA 100 KA 100 KA 

30 70 70 100 100 

5 KA 5 KA 5 KA 10 KA 10 KA 

90 125 125 300 300 

100 KA - - 
30 - - - - 

100 KA 100 KA 100 KA 100 KA 100 KA 

30 70 0 70 0 150 0 150 0 

5 KA 5 KA 5 KA 10 KA 10 KA 

50 125 125 250 250 

- 125 125 250 250 

215 304 304 700 700 

20 5 5 5 5 
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AM* 

sprecher+ Technical Information 

Schuh I CA7 4-pole Contactors 

1:71V Mechanical Data 

CA7 

Service Life 

Mechanical 

Shipping Weights 

AC - CA7 

DC - CA7 

Terminations - Power 

AC [Mil.] 

DC [Mil.] 

CA7-9- 
M40(31; 22) 

13 

13 

CA7-12- 
M40(31; 22) 

13 

13 

CA7-16- 
M40(31; 22) 

13 

13 

CA7-23- 
M40(31; 22) 

13 

13 

CA7-40-M22 

10 

10 

CA7-40-M40 

10 

10 

CA7-90- 
M22 

10 

10 

CA7-90- 
M40 

10 

10 

[kg] 0.39 0.39 0.39 0.39 0.51 0.51 1.45 1.45 

[Lbs.] 0.86 0.86 0.86 0.86 1.12 1.12 3.20 3.20 

0.60 0.60 0.60 0.73 1.00 1.00 1.47 1.47 

[Lbs.] 1.32 1.32 1.32 1.61 2.20 2.20 3.24 3.24 

Description 1= 

Dual connection: 

two box lugs per pole 

Allen Head: 4mm, 5/32 

Dual connection; one saddleclamp 

and one box lug per pole; cross, 

slotted or Pozidrive No. 2/blade 

No. 4 screw 

One saddleclamp per pole: 

cross, slotted or Pozidrive No. 2/blade No. 3 screw 

1 Wire [mml 1...4 1...4 1...4 1...4 2.5...10 2.5...10 2.5...16 2.5...35 

2 Wires [mm'] 1...4 1..4 1...4 1...4 2.5...10 2.5...10 2.5...10 2.5..25 

1 Wire [mm'] 1.5...6 1.5...6 1.5...6 1.5...6 2.5...16 2.5...16 2.5...25 2.5...50 

2 Wires [mm9 1.5...6 1.5...6 1.5...6 1.5...6 2.5...16 2.5...16 2.5...16 2.5...35 

1 Wire 

2 Wires 

[AWG] 

[AWG] 

16...10 
16...10 

16...10 

16...10 

16...10 

16...10 

16...10 14...6 
16...10 14...6 

14..6 14...4 

14..6 14...4 

14...1 

14...1 c C % c 1 

Torque Requirement [Nm] 1.0...2.5 1.0...2.5 1.0...2.5 1.0...2.5 2.5...4 2.5...4 2.5...4 3.5...6 

[Lb-in] 9...22 9...22 9...22 9...22 22...35 22...35 22...35 31...53 

Terminations - Control 

Description 

Combination Screw Head: Cross, Slotted, Pozidrive 

Coils 1 or 2 [mm'] 1.5...6 

Wires [AWG] 16...12 

Control Modules 1or 2 [mml 1.5...6 

Wires [AWG] 16...12 

Torque Requirement [Nm] 1...2.5 

[Lb-in] 9...13 

Degree of Protection - contactor IP 2LX per IEC 529 and DIN 40 050 (with wires installed) 

Protection Against Accidental Contact Safe from touch by fingers and back-of-hand per VDE 0106; Part 100 

Environmental and General Specifications 
Ambient Temperature 

Storage 

Operation 

Conditioned 15% current reduction after AC-1 at >60' C 

Altitude at installed site 

Resistance to Corrosion/Humidity 

-55...+80' C (-67_176' F) - [CRI7E Electronic Interface -50...+80' C F)] 

-25...+60' C (-13...140. F) 

-25...+70" C F) 

2000 meters above sea level per IEC 947-4 

Shock Resistance 

Vibration Resistance 

Pollution Degree 

Operating Position 

Standards 

Approvals 

Damp-alternating climate: cyclic to IEC 68-2, 56 cycles 

Dry heat: IEC 68-2. +100T (212' F), relative humidity <50%, 7 days. 

Damp tropical: IEC 68-2, +40.0 (100), relative humidity <92%, 56 days. 

IEC 68-2: Half sinusoidal shock 11ms, 30g (in all three directions) 

IEC 68-2: Static > 2g, in normal position no malfunction <5g 

3 

Refer to Dimension Pages 

IEC947-1/4, EN 60947; UL 508; CSA 22.2, No. 14 

CE, UL, CSA 
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sprecher+ Technical Information 

I schuh I CA7 Contactors 

Coil Data (CA7 4-Pole) 

Voltage Range 

AC: 50Hz, 60Hz, 50/60 Hz 

DC 

Pickup 

Dropout 

Pickup 

Dropout 

[xU,] 

Ix U,1 

[xl/J 

[x(4] 

CA7-9- 
M40(31; 22) 

CA7-12- 
M41)(31, 22) 

CA7-16- 
M40(31; 22) 

CA7-23- CA7-40- CA7-40- CA7-90- CA7 -90- 
MII0(31; 22) M22 M40 M22 M40 

0.85...1.1 

0.3...0.6 

0.8...1.1 (9V coils = 0.65...1.3; 24V coils = 0.7...1.25) 

0.1...0.6 

Coil Consumption 

AC: 50Hz, 60Hz, 50/60 Hz Pickup [VA/VV] 70/50 70/50 70/50 70/50 130/90 130/90 400/240 400/240 

Hold-in (VA/W] 8/2.6 8/2.6 8/2.6 9/3 12/3.6 12/3.6 24/9 24/9 

True DC Coils (CA7C) Pickup [W] 6.5 6.5 6.5 9.2 10.1 10.1 - - 
Hold -in [W] 6.5 6.5 6.5 9.2 10.1 10.1 - - 

Two Winding DC Coils Pickup [W] - - - - - 325 325 

CA7Y & CA7D Hold-in [W] - - 5.5 5.5 

Operating Times 

AC: 50Hz, 60Hz. 50/60 Hz Pickup [ms] 15...30 15...30 15...30 15...30 15...30 15...30 20...30 20...30 

Dropout (ms] 10...60 10...60 10...60 10...60 10...60 10...60 20...40 20...40 

with RC Suppressor Dropout [ms] 10...60 10...60 10...60 10...60 10...60 10...60 20...40 20...40 

True DC Coils (CA7C) Pickup [ms] 40...70 40...70 40...70 40...70 50...80 50...80 - - 
without Suppression Dropout [ms] 7...15 7...15 7...15 7...15 7...15 7...15 

with Integrated Suppression Dropout [ms] 14...20 14...20 14...20 17...23 - - - 
with External Suppression Dropout [ms] 70...95 70...95 70...95 80...125 - - - 

Two Winding DC Coils Pickup [ms] - - - 15...20 20...25 

with Internal Suppression Dropout (ms] - - - 20...25 20...25 

Technical Information - Auxiliary Contact Data 

Mounted 
Standard 
Auxiliary 

Built-in Auxiliary 
Contacts in Contac- 
for CA7-9...CA7-23 

Front Mounted 
Auxiliary Contacts 

CA7-PV, CS7-PV, CZE/A7, CV7 

Front Mounted Bifurcated 
Auxiliary Contacts 

Side Mounted 
Auxiliary Contacts 

CA-PA, CM7 

Electrical Contact Ratings - NEMA A600, P600 A600, 0600 A600, 0600 

Min. Contact Rating 17V, 10 mA 17V, 5 mA 5V, 3 mA 17V, 10 mA 

24V 10A 6A 3A 6A 
48V 10A 6A 3A 6A 
120V 10A 6A 3A 6A 

Contact Ratings - IEC AC-15 (solenoids, 

contactors) rated voltage IEC 60947-5-1 

240V 

400V 

10 A 

6 A 

5 A 

3 A 

3 A 

2 A 

5 A 

3 A 

480V/500V 2.5 A 1.6 A 1.2 A 1.6 A 

600V 1 A 1 A 0.7 A 1 A 

690V 1 A 1 A 0.7 A 1 A 

40 °C 

iii, 

230V 

400V 

20A 

8 kW 

14 kW 

10A 10A 10A 

AC-12 (Control of resistive 690V 24 kW 

loads) IEC 60947-5-1 ith 20 A 6 A 6 A 6 A 

60 °C 
230V 

400V 

8 kW 

14 kW 

690V 24 kW 

24V 12A 12A 6A 6A 

DC-12 Switching DC Loads 48V 9 A 9 A 3.2 A 3.2 A 

1/4< 1 ms, Resistive Loads 110V 3.5 A 3.5 A 0.45 A 0.45 A 

IEC 60947-5-1 220V 0.55 A 0.55 A 0.18 A 0.18 A 

440V 0.2A 0.2A 0.1 A 0.1 A 

24V 5A 5A 2.5A 5A 

DC-13 IEC 60947-5-1, Solenoids and 

contactors 

481/ 

110V 

3 A 

1.2 A 

3 A 

1.2 A 

1.5 A 

0.6 A 

3 A 

1.2 A 

2201/ 0.6A 0.6A 0.3A 0.6A 

440V 0.3A 0.15A 0.15A 0.15A 

Discount Schedule A-1 A53 

CA7 

SP313 Tennyson SPS Tennyson Tennis Center Electrical Switchboard OM Manual

Q-Pulse Id TMS896 Active 10/12/2014 Page 94 of 334



) sprecher+ 
Schuh 

Technical Information 

CA7 Contactors 

E7oU __ Auxiliary Contacts 

CA7 

Built-in Auxiliary Contacts 
in Contactor CA7-9...CA7-23 

Continuous Current Rating per UUCSA 

Rated Voltage AC 

Continuous Rating 40°C 

Continuous Rating 

[A] 

DC [A] 

600 max. 

10A general purpose 

Heavy pilot duty (A600) 

5A, 600 max. 

Standard pilot duty (P600) 

Front Mounted Auxiliary Contacts 
CA7-PV, CS7-PV, CZE/A7, CV7 

600 max. 

10 A general purpose 

Heavy pilot duty (A600) 

2.5A. 600 max. 

Standard pilot duty (0600) 

Side Mounted Auxiliary Contacts 
CA-PA, CM7 

600 max. 

10 A general purpose 

Heavy pilot duty (A600) 

2.5A, 600 max. 

Standard pilot duty (0600) 

Short-Circuit Protection -gGFuse 

Type 2 Coordination [A] 
20 10 10 

Rated Impulse Voltage LW [kV] 8 8 6 

Insulation Voltage (between control and 

load circuit) per DIN< VDE 0103, Part 101 [V] 380 440 440 

(NAMUR recommendation) 

Mechanically Linked Contacts (per IEC60947-5-1 Mutually unrestricted Mutually unrestricted between all NO & Mutually unrestricted between all 
OAnnex L (SUVA Third-party certified) between all NO and NC contacts NC contacts. CZE & CV7 not mechanically 

linked with contactor main contacts 
NO and NC contacts 

Terminals 

Terminal Type 

Maximum Wire Size per IEC 947-1 2xA4 2xA4 2xA4 

Flexible 
1 conductor [mml 

with Wire-End 
1...4 0.5...2.5 0.5...2.5 

Fernule 2 conductor [mml 1...4 0.75...2.6 0.75...2.6 

Solid/Stranded- 1 conductor [mmz] 1.5...6 

1.5...6 

0.5...2.5 

0.75...2.6 

0.5...2.5 

0.75...2.6 
-F- 

Conductor 2 conductor [mm'] 

Recommended lightening Torque [Nm] 1...2.5 1...15 1...15 

Max. Wire Size per UUCSA [AWG] 16...10 18...14 18...14 

Recommended lightening Torque [lb -in] 9...22 9...13 9...13 

Accessories 
Latch Attachment Release, CV7-11 

Coil Consumption 

Contact Signal Duration 

Time Attachment 

Reset Time 

at min. time setting 

at max. time setting 

Repeat Accuracy 

[WW] 
[W] 

[min/max) 

AC 45/40 

DC 25W 

0.03...15s 

[ms] 

[ms] 

10 

70 

±10% 

Positively-Guided Contacts ( Mechanically-linked) 
SUVA Certified 

Restricted guidance guarantees without 

restrictions from contactor to auxiliary contact and 

auxiliary contact to contactor.0 

0 See Section G for additional details. 

Contact Ratings (Per NEMA/UL A600 & 0600) 

Standard 
Circuit 

Voltage 
Make 

(AmpsNA) 
Break 

(AmpsNA 
Continuous 

Amps 

A600 

120AC 

240AC 

480AC 

600AC 

60A/7200VA 

30A/7200VA 

15A/7200VA 

12A/7200VA 

6A/720VA 

3A/720VA 

1.5A/720VA 

1.2A/720VA 

10 

0600 
125DC 

250DC 

301 -600DC 

0.55A/69VA 

0.27A/69VA 

0.1A/69VA 

0.55A/69VA 

0.27A/69VA 

0.1A/69VA 

25 
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sprecher+ 
I schuh 

Technical Information 

Determining Contact Life 
To determine the contactor's estimated electrical life, follow these 

guidelines: 

1. Identify the appropriate Utilization Category from Table A. 

2. On the following pages, choose the graph for the Utilization 

Category selected. 

CA7 Contactors - Contact Life 

3. Locate the Rated Operational Current (/e) along the bottom of 
the chart and follow the graph lines up to the intersection of the 
appropriate contactor's life-load curve. 

4. Read the estimated contact life along the vertical axis. 

Table A IEC Special Utilization Categories, AC Ratings 0 

Category Typical Applications Rated Current 

Conditions for testing 
electrical life 

Ops. 

Conditions for testing making and 

breaking capacity 
Ops. .. 

: , " Make 
. . .. 

Break 
.., 

Make: Break 
. , 

1/4 ..Ulue'. cos, Ic/le Ur/Ue cos 
. 

. Ille U/ue .cos I/le U/ue cos 

AC-1 

Non-inductive or slightly 

inductive loads; resistance 

furnaces 

All values 1 1F 0.95 1 1 0.95 6000 

- - 

1 5 :' '1 05 0 8 1.5 1.05 0.8 50 

irk 

t. 
AC-2 

Slip-ring motors: 

Starting, plugging 
All values 

- 

2 '4,05 0 65 2 1.05 0.65 6000 1.05 .. 0,65 4 1.05 0.65 50 

AC-3 

Slip-ring motors: 

Starting, switching off 

motors during running 

le 17Amp 

17Amp <le 100Amp 

le> 100Amp 

6 1 0 65 

:,6 1 0 35: 

6 1 0 35 

1 0.17 0.65 

1 0.17 0.35 

1 0.17 0.35 

6000 

10 1.1 .0:65.. 
10 ' 1.1 ..0.35 

8 0 1.1 --' 0.35,, 

8 1.1 0.65 
8 1.1 0.35 

6 0 1.1 0.35 

50 

AC-4 
Squirrel-cage motors: 
Starting, plugging, inching 0 

le 17Amp 

17Amp <le 100Amp 

le> 100Amp 

6 1 0 65 

. 6 -, 1 - 0 35 
. 

: 6 1 - 0 35 

6 1 0.65 

6 1 0.35 

6 1 0.35 

6000 

.12,'' 1, 0.65 
.. ,. -. 

.. -12 .1 1 0 35. - . 

'10 0 : i 1 0 35',, 

10 1.1 0.65 

10 1.1 0.35 

8 0 1.1 0.35 

50 

o AC-5a 
Switching of electric discharge 

lamp control 
'- 
2 1 05 0 45 2 1.05 0.45 6000 

. , 
. 3 . 1.05 0,45: 3 1.05 0.45 50 

AC-5b Switching of incandescent lamps . 1'05 1 1.05 6000 
. . 

1.5 .05 ' 1.5 1.05 50 

AC-6a Switching of transformers Rating derived from AC-3 rating (x 0.45) 

AC-6b Switching of capacity banks Depends on circuit conditions of application 

AC-12 

Control of resistive loads and 

solid state loads with isolation by 

opto couplers 

All values 1 0-9 1 1 0.9 6050 

AC-13 
Control of solid state loads 

with transformer isolation 
z 1 0 65 

. 

1 1 0.65 6050 . . - - 
10- : 1 1 -ass. 1.1 1.1 0.65 10 

AC-14 
Control of small electromagnetic 

loads 
72 VA 0 3 1 1 0.3 6050 

., 

6 1 1 0 6 1.1 0.7 10 

AC-15 Control of electromagnetic loads 72 VA 10 1 0 3 1 1 0.3 6050 10 ''., 'LI 0.3 - 10 1.1 0.3 10 

AC-20 
Connecting and disconnecting 
under no load conditions 

No testing required 

AC-21 
Switching or resistive loads. 

including moderate overloads 
All values 1 1 0.95 1 1 0.95 10000 

' 

1: 5 ., 1 05 - 0 95 1.5 1.05 0.95 5 

AC-22 

Switching of mixed resistive & 

inductive loads, including moder- 

ate overloads 

All values 1 1 " 0 8 

. 

1 1 0.8 10000 3 1 05 0 65 

; 

3 1.05 0.65 5 

N. AC-23 
Switching of motor loads or 

other highly inductive loads 
All values 1 ' 1 0 65 1 1 0.65 10000 , 10 1 05 0 45- 

. . . : 

8 1.05 0.45 5 

Legend 
Ue 

U 

Ur 

le 

Ic 
L 

R 

Rated operational voltage 

Voltage before make 

Recovery voltage 

Rated operational current 

Making current 

Breaking current 

Inductance of test circuit 
Resistance of test circuit 

O Utilization categories and test conditions for AC & DC. For contactors according to 

IEC 158-1, starters according to IEC 292-1 ... 4 and control switches according to 

IEC 337-1 and IEC 337-1A. 
With a minimum value of 1000A for I or Ic. 

0 With a minimum value of 800A for Ic. 

0 With a minimum value of 1200A for /. 

0 Plugging is understood as stopping or reversing the motor rapidly by reversing 

the motor primary connections while the motor is running. Inching [or jogging) is 

understood as energizing a motor once or repeatedly for short periods to obtain 

small movements of the driven mechanism. 

Discount Schedule A-1 A55 
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sprecher+ 
schuh 

E-7 Q 
Determining Contact Life 
To determine the contactor's estimated electrical life, follow these 

0 guidelines: 

2 1. Identify the appropriate Utilization Category from Table A. 

1...4 2. On the following pages, choose the graph for the Utilization Cat- 

egory selected. 

CA7 

Technical Information 

CA7 Contactors - Contact Life 

3. Locate the Rated Operational Current (0 along the bottom of the 

chart and follow the graph lines up to the intersection of the ap- 

propriate contactor's life-load curve. 

4. Read the estimated contact life along the vertical axis. 

Table A - IEC Special Utilization Categories, DC Ratings 0 

Category Typical Applications Rated Current 

Conditions for testing 
electrical life 

Ops. 

Conditions for testing making and 

breaking capacity 
Ops. 

Make . Break .Make Break 
,.... : .. . .. 

11/1e... U/ue. . cos Idle Ur/Ue cos , Vie U/ue r COS Ille Ulue cos 

DC-1 

Non-inductive or slightly 

inductive loads, resistance 

furnaces 

All Values 1 1 1 1 1 1 1.5 0 1.1 0 1 p 1.5 0 1.1 0 1 0 

DC-2 

Shunt-motors: 
Starting, switching 

off motors during running 

All Values : 2.5 .. 1 2 1 0.1 7.5 1.1 2.5 4 1.1 2.5 

DC-3 
Shunt motors: 

Starting, plugging, inching 
All Values :2.5 1 2.5 1 2 1 1 2.5 4 1.1 2.5 

DC-4 

Series-motors: 

Starting , switching 

off motors during_running 

All Values ' .5 1 7.5 1 0.3 10 1 1 15 , 4 1.1 15 

DC-5 
Series-motors: 

Starting, plugging, inching 
All Values 2 5 t 7 5 2.5 1 7.5 . 11 . . 15'.. . 4 1.1 15 

DC-15 
Electromagnets for contactors, 

valves, solenoid actuators 
All Values 

.... . 

P 
. -6 O x 1 1 6 x P0 :1.1 .1:1 

, 

6xR0 1.1 1.1 6xPO 

Legend 
Ue Rated operational voltage 

U Voltage before make 

Ur Recovery voltage 

le Rated operational current 

I Making current 

Ic Breaking current 

L Inductance of test circuit 
R Resistance of test circuit 

0 Utilization categories and test conditions for AC & DC. For contactors according to 

IEC 158-1, starters according to IEC 292-1 ... 4 and control switches according to IEC 

337-1 and IEC 337-1A. 

Only according to VDE. 

O P. Ue x le rated power fW). The value "6 x P" has been derived from an empiric 
relationship which covers most magnetic loads for DC up to an upper limit of P = 50W. 

A56 Discount Schedule A-1 
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I schuh 

Technical Information 

Predicting Electrical Life 
Sprecher + Schuh contactors are designed for superior 
performance in a wide variety of applications, by giving 
consideration ro the specific load, utilization category and 
required electrical life, you can purchase exactly the type 

1 Identify they appropriate utilization 

category. For this example, we will de- 

termine CA7 contact life for inching and 

plugging squirrel-cage motors. 0 

2 , Choose the graph for the utilization 

category selected. (a graph pertaining to 

most Utilization Categories can be found 

in each contactor section.) 

0 Locate the Rated Operational Current 

(le) along the bottom of the chart and 

follow the graph lines up to the intersec- 

tion of the appropriate contactor's 

life-load curve. 

0 Read the estimated contact life along 

the vertical axis. 

CA7 Contactors - Contact Life 

and size of required. This assures reliable opera- 
tion and high value the ability to very closely match the 
contactor to the application. 

Utilization 
Category Definition 

AC-1 Resistance Furnaces 
Non inductive or slightly inductive loads, Resistive 

Furnaces 

AC-2 Slip-ring motors Starting and stopping of running motors 

AC-3 Squirrel-cage motors Starting and stopping of running motors 

AC-4 

CDmotor 

Squirrel-cage motors Starting, plugging, and inching 

(Plugging is understood as stopping or reversing the 

rapidly by reversing the motor primary connec- 
tions while the motor is running. Inching (or jogging] is 

understood as energizing a motor once or repeatedly for 

short periods to obtain small movements of the driven 

mechanism.) 

AC-15 Electromagnets Electromagnets for contactors. valves, solenoid actuators 

nG7,10 CA7-37 CA), 
/ 

to 

Starting with inching and plugging: lle = 230...460 VAC 

CA772 CA7-85 

1 

CA71F 

GA7.17 

0 

o. 

AC-4 

I (27 

0.01; 

0 A comprehensive list of Utilization Categories can be found in each contactor section, 

however, these are the primary categories used in most industrial motor applications. 

e The life-load curves shown here are based on Sprecher+Schuh tests according to the 

requirements defined in IEC 60947-4-1. Since contact life in a given application is 

dependent on environmental conditions and duty cycle, actual application contact life 

may vary from that indicated by the curves shown here. 

10 

Rated operational current le AC-4 [Al t 3 

Discount Schedule A-1 A57 
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sprecher+ Technical Information 

LI schuh I CA7 Contactors - Life Load Curves 

17 
IN] Life-Load Curves 

Locate the Rated Operational AC-1 
Current (/e) along the bottom of the (to 690V) 

chart and follow the graph lines up 

to the intersection of the appropri- 

ate contactor's life-load curve. 

Read the estimated contact life 8 

along the vertical axis. 2772 

QO 
o 

CA7 

10 

0.1 

CA7,9 CA7,2 

Non or slightly Inductive loads, resistive furnaces; Ue=230...690 VAC 

CA7-15 CA7-23 CA7 30 Ca7-7, CA7-43 0,740 CA772 

I , 

WW1 
Mkktilm 

MilkiW, 

Ac-I 

--- J 

111111111MMINNNIM11WIIIIMML MMUM 1==M10 
IIMMI1Mh 1 

IIIII 1 

10 

Rated operational current te AC-1 [A] 

Starting and stopping of slip-ring motors; Ue = 230..460VAC 0 

10( 

NOTE: The life-load curves shown here are 

based on Sprecher+Schuh tests according to 

the requirements defined in IEC 60947-4-1. 
Since contact life in any given application is 

dependent on environmental conditions and 

duty cycle, actual application contact life 

may vary from that indicated by the curves 

shown here. 

0 575V applications use 90% of curve value. 

CA79 

10 

Rated operallonal CUM 1 le AC 2 [A] 

Starting and stopping of running squirrel-cage induction motors; Ue = 230_460 VAC 

GA7.12 

103 

to 

Rated operationa current e AC-3 [A] 

100 

A58 Discount Schedule A-1 
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Technical Information 

Life-Load Curves 

Locate the Rated Operational AC-3 
Current (/.) along the bottom of the (to 575) 

chart and follow the graph lines up 

to the intersection of the appropri- 
ate contactor's life-load curve. 

Read the estimated contact life 
along the vertical axis. 

7; 

A 

to 
c o 
0 cr, 

10 

0.1 

CA7-9 

CA7 Contactors - Life Load Curves 

Starting and stopping of running squirrel-cage induction motors; Ue = 500...575V AC 

CA7:12 CA716 CA7.23 CA7.30 CA7-37 CA7-43 CA740 CA7.72 

10 

Rated operational current le AC-3 [A] 

AC-4 Starting with inching and plugging: Ue = 230...690 VAC 

(to 690V) 

NOTE: The life-load curves shown here are 

based on Sprecher+Schuh tests according to 

the requirements defined in IEC 60947-4-1. 
Since contact life in any given application is 

dependent on environmental conditions and 

duty cycle, actual application contact life 

may vary from that indicated by the curves 

shown here. 

CA7-30 CA7-31 CA/.3 

10 

CA7-22 

CA7-19 

0.1 

CA /-CO CA/42 CA/0, / /0' / 

100 

NMI.. 
I 

1 _L_ 
i 

I 

i 

AC4 1-i-1. 
I 

1 1 

, 

1 

.CA,1 
I I 

--1 

billibliA. "!.".111NIMOMIKWI=MIIMIIN/111 11111...111191Th'IMOINNO11=11101 IMMIIO=11=11~11111 
61: \h. 

"IL 

Milk 

I 

1 

INIEIll MEMI 

._._ 

_ - 

10 

Rated operational current le AC-4 [A] 

100 
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schuh 

7ivi Life-Load Curves 

rn 
O 
rr 

c't 

o 

CA7 

AC-3 (90%), 
AC-4 (10%) 

10 

C 
O 

a ti 

0.1 

Technical Information 

CA7-12 CA7.16 CA7-23 

CA7 Contactors - Life Load Curves 

Mixed operation of squirrel-cage motors; tie = 230...460 VAC 0 
AC-3 90% Starting and stopping of running motors 

AC-4 10% Starting with inching or plugging 

CA730 CA7.37 CA7-43 CA7-60 CA7.72 

CA7 -135 I A - A- 

kvam 

===MhIliffikKOKONa===. 
r la N 

.111.11111MILMLWIlkWW3M 

11111111111110M 

AC-3 (90%), AC-4 (10%) 

10 

Rated operational current to AC-3 / AC-4 [A] 

Contact Life for Mixed Utilization Categories 
AC-3 and AC-4 
In many applications, the utilization category cannot be defined as 

either purely AC-3 or AC-4. In those applications, the electrical life 

of the contactor can be estimated with the following equation: 

Lra444 = Lid [1+P.4x (L.A44-1)], where: 

Lmixed 
Approximate contact life in operations for a mixed 

AC-3/AC-4 utilization category application. 

Lao Approximate contact life in operations for a pure AC-3 

utilization category (from the AC-3 life-load curve). 

Lac4 Approximate contact life in operations for a pure AC-4 

utilization category (from the AC-4 life-load curve). 

Percentage of AC4 operations 
ac4 

0 575V applications use 85% of curve value. 

Heavy Duty Starting and Regular Short -time Operation 

C4740,1245 

100 

10 100 1000 

Starting Current / Short-time current Al ( 

0000 

NOTE.: The life-load curves shown here are based on Sprecher+Schuh tests 

according to the requirements defined in IEC 60947-4-1. Since contact life in any 

given application is dependent on environmental conditions and duty cycle. actual 

application contact life may vary from that indicated by the curves shown here. 
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schuh I CA7 Contactors - Operating Rates 

Operating Rates 
The estimated contact life shown in the life-load curves is based 

on the standard operating rates shown in Table B below. For ap- 

plications requiring a higher operating frequency, the maximum 

operating power (Pn in kW or HP) for a given contactor must be 

reduced to maintain the same contact life. 

To find a contactor's maximum operating power, for an operating 

rate greater than shown in Table B, follow these guidelines: 

1. Identify the appropriate curve for the contactor and utilization 

category from Table B. 

2. Locate the appropriate Maximum Operating Rate curve on the 

following pages. 

3. Locate the intersection of the curve with the application's 

operating rate (ops/hr.) found on the vertical axis. 

4. Read the percent of maximum operating power (Pn) of the con- 

tactor from the horizontal axis. 

5. Multiply the % maximum power by the standard power rating. 

Example: The contactor selected for an AC-4 utilization category 

application is a CA7-16 (10HP at 460)1), however, the application 

requires an operating rate of 200 ops/hr., compared to the standard 

operating rate of 120 ops/hr. as shown in Table B. 

1. Locate the AC-4 Maximum Operating Rate curve on the following 
pages. 

2. Locate the intersection of 200 ops/hr on the CA7-16 curve. The 

data shows that the maximum operating power of the CA7-16 

contactor in this application is 60%. 

3. Therefore, the maximum horsepower that can be switched by the 

CA7-16 contactor in this application is 6 HP (0.60 x 10HP). 

Table B - Standard Operating Rates by Contactor and Utilization Category 

Contactor 

AC-1 
Max. ops/hr. 

AC-2 
Max. ops/hr. 

AC-3 
Max. ops/hr. 

AC-4 
Max. ops/hr. 

AC -4 @ le for 
200K ops. 

Max. ops/hr. 

Operating Parameters and Start Time 

40% Duty Cycle 

250ms 0 250ms 250ms 

CA-9 1000 500 700 200 400 

CA-12 1000 500 700 150 300 

CA-16 1000 500 700 120 240 

CA-23 1000 400 600 80 160 

CA-30 1000 400 600 80 160 

CA-37 1000 400 600 70 140 

CA-43 1000 400 600 70 140 

CA-60 800 300 500 70 140 

CA-72 800 250 500 60 120 

CA-85 600 200 500 50 140 

0 Duty Cycle or Load Factor - Defined as the "on" time for a given operating 

cycle per hour including the "start time." A 40% Duty Cycle is calculated in 

the following manner: 

Contactor switches six (6) times per minute (tpm), 250ms start time; 

40% duty cycle. 

To determine the "on" time and "off time: 

Operations per hour = 360; [60 min x 6 tpm = 360) 

One operating cycle = 10 sec; [60 min 6 tpm = 10 sec) 

"On" time at 40% duty cycle = 4 sec; [10 sec x 0.4 (40%) = 4 sec] 

4 sec "on" time includes the start time of 250ms 

"Off" time at 40% duty cycle = 6 sec; [10 sec -4 sec = 6 sec] 

Discount Schedule A-1 A61 
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Technical Information 

CA7 Contactors - Operating Rates 

E\-.1 
Operating Rate Curves 

'40 

r, AC-1 
Co 
S 
C 
O 

C., 

CA7 

AC-2 

3000 

2500 

2000 
0 

cr 1500 
rn 
C 

o. 1000 
0 

500 

Non or slightly inductive loads, resistance furnaces; Ue = 230...690 VAC 

CA7-9/12116/23 

CA7-30/37 

CA7-43 

CA7-60/72/85 

AC-1 

10 20 30 40 50 60 70 80 90 100 

P/Pn [%] 

Slip-ring motors: starting. switching off; Ue = 230...460 VAC 

P/Pn 
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schuh f CA7 Contactors - Operating Rates 

Operating Rate Curves 

AC-3 

AC-4 

10000 

1000 

Squirrel-cage motors: starting, switching oft motors during running; Ue = 230...460 VAC 

Relative operating time 40%, Starting time te 0.25s 

AC 3 

100 

0 

CA7.9,CA7.12/CA7-16 

CA7-23/CA7.30/CA7.371C4743 

CA74DICA7.72/CA1-8S 

10 20 30 40 50 60 70 80 90 100 

P/Pn 

Squirrel-cage motors: starting, plugging, inching; Ue = 230 ...460 VAC 

Starting Time 4 = 0.25s 

P/Pn [%] 

Discount Schedule A-1 A63 
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Dimensions 

CA7 Contactors 

1 r U1111C11b11111b die III 11111111IleterS VII 

I 'r Dimensions not intended for 
_ manufacturing purposes 

._, 
-c, 

: 

i 
rl 

1 

. 

, 

_ 

I- - - - 
I I 

_,._. 
1 

. 

J 
_ i mn 

.. 
, 

+... 

, 

d2 

: 

r ' 

, 
, 

cl 

a c 

Catalog Number a b c cl c2 od dl d2 

CA7-9...CA7-23; CA07-16; CAN7-12, 45 80 80.5 75.5 6 2-4.5 60 35 
CNX-205...208; CAN7-12, CAN)L7-20 (1-25/32) (3-3/16) (3-11/64) (3-3/32) (1/4) (2-3/16) (2-23/64) (1-25/64) 

CA7-30...CA7-37; CNX-209; CAN7-30... 45 81 97.5 92.6 6.5 2-4.5 60 35 

CANT -37 (1.25/32) (3-3/16) (4) (3-49/64) (17/64) (2-3/16) (2-23/64) (1-25/64) 

AC 
CA7 

59 81 100.5 95.5 6.5 2-4.5 60 45 -40 
Contactors (2-21/64) (3-3/16) (4-7/64) (3-49/64) (17/64) (2-3/16) (2-23/64) (1-25/32) 

54 81 100.5 95.5 6.5 2-4.5 60 45 
CA7-43, CNX-212 (2-1/8) (3-3/16) (4-7/64) (3-49/64) (17/64) (2-3/16) (2-23/64) (1-25/32) 

CA7-60...CA7-85 72 122 117 111.5 8.5 4-5.4 100 55 
CNX-218 (2-53/64) (4-51/64) (4-49/64) (4-35/64) (21/64) (4-7/32) (3-15/16) (2-11/64) 

CA7-90 
95 81 117 111.5 8.5 4-5.4 100 55 

(3-3/4) (3-3/16) (4-49/64) (4-35/64) (21/64) (4-7/32) (3-15/16) (2-11/64) 

CA7-9C...CA7-16C, CA07-16C 45 81 106.5 101.5 6 2-4.5 60 35 
CNX-205C...206C; CAN7-12C (1- 25/32) (3-3/16) (4-3/16) (4) (1/4) (2-3/16) (2-23/64) (1-25/64) 

C47-23C 45 81 123.5 119 6 2-4.5 60 35 
CNX-207C...208C (1-25/32) (3-3/16) (4-55/64) (4-43/64) (1/4) (2-3/16) (2-23/64) (1-25/64) 

True 
CA7-30C...CA7-37C; CA07-37C; 45 81 141.5 136.5 6.5 2-4.5 60 35 

DC CNX-209C; CAN7-30C...CAN7-37C (1-25/32) (3-3/16) (5-37/64) (5-3/8) (17/64) (2-3/16) (2-23/64) (1-25/64) 
Contactors 

CA7-40C 59 81 144.5 139.5 6.5 2-4.5 60 45 

(2-21/64) (3-3/16) (5-11/16) (5-1/2) (17/64) (2-3/16) (2-23/64) (1- 25/32) 

54 81 144.5 140 6.5 2-4.5 60 45 CA7-43C, CNX-212C 
(2-1/8) (3-3/16) (5-11/16) (5-33/64) (17/64) (2-3/16) (2-23/64) (1-25/32) 

Reversing Contactors, Capacitor Contactors & Accessories (+...) 
Mounting Position Contactors with... Dim. [mm] Dim. [inches] ..--41-6,./.5 

auxiliary contact block-front mounting 2-, or 4-pole c/c1 + 39 c/c1 +1-37/64 et" 
(CA07) capacitor switching deck -front mounting c/c1 + 39 c/c1 +1-37/64 - 
auxiliary contact block-side mounting 1-, or 2 pole a + 9 a + 23/64 

pneumatic timing module c/c1 + 58 cid + 2-23/64 
)0' 

....-- 1 ---. 
electronic timing module on coil terminal side b + 24 b + 15/16 

AC contactors 
reversing contactor w-mech.interlock on side of contactor a+9+a a+ 23/64+a 

25° 
mechanical latch c/cl + 61 cid +2-31/64 -4- 

25. , 

/ 
interface module on coil terminal side b + 9 b + 23/64 

surge suppressor on coil terminal side b + 3 b + 1/8 

1 

1---;---....c.4 
IT 

label sheet +0 +0 i 
Labeling with... marking tag sheet with clear cover +0 +0 -3--I 1 marking tag adapter for V7 Terminals +5.5 +7/32 

True DC contactors 

hes) 
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I schuh CA7 Contactors 

'-', Series CA7 _With liftio Widding DC;Coil._ '',. 

Dimensions are in millimeters (inches) 

Dimensions not intended for 

manufacturing purposes 

+ 
1 

i 
1,. 

1/0d 
' 

c2 I 
0 0 L-!, _...1_1._ 

r 

+ -- 

t 

i-1 

I 

LI , 

1 _.. 

, 

=MEI 

+... +... 

I 

d2 cl 

a c 

Catalog Number a b c cl c2 ad dl d2 

CA7-99...CA7-239 
54 90 80.5 75.5 6 2-4.5 60 35 

(2-9/64) (3-35/64) 13-11/64) (3-3/32) (1/4) (2-3/16) (2-23/64) (1-25/64) 

CA7-309, CA7-379 
54 90 97.5 92.6 6.5 2-4.5 60 35 

(2-9/64) (3-35/64) (4) (3-49/64) (17/64) (2-3/16) (2-23/64) (1- 25/64) 

AC 
CA7-43Y 

63 90 100.5 95.6 6.5 2-4.5 60 45 

Contactors (2-31/64) (3-35/64) (4-7/64) (3-7/6) (17/64) (2-3/16) (2-23/64) (1-25(32) 

CA7-600...CA7-850 81 131 117 111.5 8.5 4-5.4 100 55 

CAN7-72D, CNX-2180 (3-3/16) (5-5/32) (4. 49/64) (4. 35/64) (21/64) (4-7/32) 0-15/161 (2-11/641 

95 122 117 111.5 8.5 4-5.4 100 55 
CA7-90D (3-3/4) (4-51/64) (4-49/64) (4-35/64) (21/64) (4-7/32) (3-15/16) (2-11/64) 

Reversing Contactors, Capacitor Contactors & Accessories (+...) 

Mounting Position 
Contactors with... Dim. [mm] Dim. [inches] 

j..4 
auxiliary contact block-front mounting 2-, or 4-pole c/c1 + 39 c/c1 +1-37/64 

I 

auxiliary contact block- left side mounting 1-, or 2 pole a + 9 a + 23/64 1 

pneumatic timing module GO + 58 c/cl + 2-23/64 --I- - - -,-- - 

timing module on coil terminal b 24 5 + 15/16 i electronic side + 
I. 1 

Li 
mechanical latch cid + 61 c/c1 +61 

interface module on coil terminal side b + 9 c/c1 + 2-31/64 
Two Winding DC contactors 

Labeling with... 
label sheet +0 +0 
marking tag sheet with clear cover +0 +0 
marking tag adapter for V7 Terminals +5.5 +7/32 

Discount Schedule A-1 A65 

ElU 

CA7 
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0 

cr 

CA7 

no sprecher+ Dimensions 

schuh I CA7 Contactors 

Dimensions are in millimeters (Inches) 

Dimensions not intended for manufactunng purposes 

CA7-P-KN23/ KL23 

O 

CA7-P-K43 

$0 iEll 0 1! . 0 

CA7-P-K37 

CA7-P-K85 

Catalog 

Number 
With AC Operated Contactor DC Operated Contactor 

Contactor hi h2 h3 h4 111 h2 h3 h4 

CA7-P-KN23 / 
CA7-9 ... 16 

61.6 
(2-27/64) 

78.6 
(3-3/32) 

87.2 .2 

(3-7/16) 

104.2 
(4-3/32) 

- 
KL23 

CA7-23 
61.6 

(2-27/64) 

78.6 
(3-3/32) 

- 105.2 
(4-9/64) 

122.2 
(4-13/16) - - 

CA7-P-K37 CA7-30 & 37 
67.6 84.6 71.5 88.5 111.2 128.2 115.1 132.1 

(2-21/32) (3-21/641 (2-13/16) (3-31/64) (4-3/8) (5 -3/64) (4-17/32) (5-13/64) 

CA7-P-K43 69.0 85.0 74.5 90.5 112.6 128.6 118.1 134.1 CA7-43 
(2-23/32) (3-11/32) (2-15/16) (3-9/16) (4-7/16) (5-1/16) (4-21/32) (5-9/32) 

CA7-P-K85 79.7 104.7 86.7 111.7 79.7 104.7 86.7 111.7 CA7-60...85 (3-1/8) (4.1/8) (3-13/64) (4-3/8) (3-1/8) (4-1/8) (3-13/64) (4-3/8) 

A66 Discount Schedule A-1 
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sprecher+ 
I 

Dimensions 

schuh I CA7 Contactors 

CA7 Contictors with,Paralleliiig Links 

Dimensions are in millimeters (inches) 

Dimensions not intended for manufacturing purposes 

159 4 

I I I 4 

a 

II 
ED =Mg 

=N. g 

Ti 

CA7-P-823 CA7-P-1137 

Catalog With 
Number Contactor 

CA7-P-B23 

CA7-9...16 

CA7-23 

CA7-P-K37 CA7-30 & 37 

AC Operated Contactor DC Operated Contactor 

hl h2 h3 h4 ht h2 h3 h4 

65.1 
(2-9/16) 

90.1 
(39/16) 

90.7 
(1/4) 

104.2 
(2-3/16) 

65.1 
(2-9/16) 

90.1 
(3.9/16) 

108.7 
(4-9/32) 

133.7 
(5-17/64) 

69.0 
(2-23/321 

94.0 
(3-45/64) 

74.5 
(2-15/16) 

99.5 
(3-29/32) 

112.6 
(4-7/16) 

137.6 
(5-13/32) 

118.1 

(4-21/32) 
143.1 

(5-5/8) 

Discount Schedule A-1 A67 

CA7 
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Miniature circuit breakers 
Din-T6 series 6 kA MCB 

O Standards AS/NZS 4898 

Approval No. N17481 

O Current range 2-63 Amps 1, 2 and 3 pole 

El Sealable and lockable handle 

Available in curve type C and D 

O Mounts on CD chassis (250 A and 355 A) 

1 pole 1 module 
In (A) C - Curve 5-10 In 

2 

4 DTCB6104C2...; 

6 DTCB6106t 

10 DTCB611K: 

13 DTCB6113C 

16 DTCB6116e: 

20 DTCB6120e, 

25 DTCB6125C - 

32 DTC1613k:: 

40 `DTCB6140C1- 

50 oTcBsissit-, 

63 DTCB6163C-- 

2 pole 2 modules 

2 DTCB6202C': 

4 DTCB6204C,: 

6 DTCB6206C: 

10 DT03621OC-L. 

13 1111DTCB6213C-^ 

16 DTCB6216C- 

20 - 1;403622k, 

25 DTCB6225C-S; 

32 DTCB6232C 

40 -DTCB624& 

50 DTCB6256C: 

63 DTCB6263c 

3 pole 3 modules 

2 DTCB6302C- 

4 DTCB63:64d- . 

6 DTt1163066,, 

10 :DTCB6310( 

13 a DiCB6313C' 

16 ITT010164,,.. 

20 DT036326C-,- 

25 171'06325C, ' 

32 DfCB6332CT: 

40 DT016340(;: 

50 DTCB6350C: 

63 DTCB6363C 

DTCB6 

1 pole 

Short circuit capacity 6 kA 
In (A) 2 - 63 

1 P 240 V AC 

2P 240 - 415 V AC 

3P 240 - 415 V AC 

DC use 1P 2 P ') 

Short circuit 20 kA 25 kA 

Max.voltage (DC) 48 V 110 V 

Use at DC 

When using Din-T6 in a DC application the magnetic 

tripping current is approximately 40 % higher than in 

AC 50/60 Hz. 

Shock resistance (In X, Y, Z directions). 
20 g with shock duration 10 ms (minimum 18 shocks). 

40 g with shock duration 5 ms (minimum 18 shocks). 

Vibration resistance (In X, Y, Z directions). 
3 g in frequency range 10 to 55 Hz 

(operating time at least 30 min). 

According to IEC 60068-2-6. 

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 

VDE 0664 parts 1 and 2. 

Use at 400 Hz 

At 400 Hz the magnetic trip current is approximately 

50 % higher than in AC 50/60 Hz. 

Notes: ') 2 pole MCB connected in series. 

The line side is the "OFF" (bottom) side of 
the MCB, and connects to CD chassis tee-offs. 
Available on indent only. 
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6 Innovoiort in Protection Technology 
TERASAK1 

Din-T MCBs Technical data 

Characteristics according to BS EN 60898 
Miniature Circuit Breakers are intended for the protection of 
wiring installations against both overloads and short-circuits in 
domestic or commercial wiring installations where operation is 

possible by uninstructed people 

Tripping characteristic curves 

Magnetic release 

An electromagnet with plunger ensures instantaneous tripping in 

the event of short-circuit. The NHP Din-T range has 3 different 
types, following the current for instantaneous release: types B, C 

and D curve. 

Icn Test Tripping Applications 
(A) current time 

B 3 x In 0.1<t<45 s (In532 A) 

5 x In 0.1<t<90 s (In>32 A) 

t<0.1 s 

Only for resistive loads eg: 

electrical heating 
water heater 
stoves. 

C 5 x In 0.1<t<15 s (In532 A) 

10 x In 0.1<t<30 s (In>32 A) 

t<0.1 s 

Usual loads such as: 

lighting 
socket outlets 
small motors 

D 10 x In 0.14<4 s(**) (In532 A) Control and protection of 

20 x In 0.1<t<8 s (In>32 A) 
circuits having important 
transient inrush currents 

t<0.1 s (large motors) 

Thermal release 

The release is initiated by a bimetal strip in the event of 
overload. The standard defines the range of releases for specific 
overload values. Reference ambient temperature is 30 °C. 

Test Tripping 
current time 

1.13 x In t 1 h (In 5 63 A) 

t 2 h (In > 63 A) 

1.45 x In t < 1 h (In < 63 A) 

t < 2 h (In > 63 A) 

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

1 s < t < 120 s (In >32 A) 

Rated short-circuit breaking capacity (Icn) 
Is the value of the short-circuit that the MCB is capable of 
withstanding in the following test of sequence of operations: 
0-t-CO. 

After the test the MCB is capable, without maintenance, to 
withstand a dielectric strength test at a test voltage of 900 V. 

Moreover, the MCB shall be capable of tripping when loaded 
with 2.8 In within the time corresponding to 2.55 In but 
greater than 0.1s. 

Service short-circuit breaking capacity (Ics) 
Is the value of the short-circuit that the MCB is capable of 
withstanding in the following test of sequence of operations: 
0-t-CO-t-CO. 

After the test the MCB is capable, without maintenance, 
to withstand a dielectric strength test at a test voltage of 1500 V. 

Moreover, the MCB shall not trip at a current of 0.96 In. The MCB 

shall trip within 1h when current is 1.6 In. 

0 - Represents an opening operation 

C - Represents a closing operation followed by an 

automatic opening. 

t - Represents the time interval between two successive 
short-circuit operations: 3 minutes. 

The relation between the rated short-circuit capacity (Icn) 
and the rated service short-circuit breaking capacity (Ics) 
shall be as follows: 

Icn (A) 

< 6000 

Ics (A) 

6000 

> 6000 
< 10000 

0.75 Icn min. 6000 

> 10000 0.75 Icn min. 7500 

In both sequences all MCBs are tested for emission of ionized 
gases during short-circuit (grid distance), in a safety distance 
between two MCBs of 35 mm when devices are installed in two 
different rows in the enclosure. This performance allows the 
use of any NHP/Terasaki enclosure. 
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TERASAKI 
Innovators in Protection Technology 

Din-T MCBs Technical data 

Tripping curves according to EN 60898 

The following tables show the average tripping curves of the Terasaki Din-T MCBs based on 

the thermal and magnetic characteristics. 
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aInnovator, in Protection Technolop 
TERASAK1 

Din-T MCBs Technical data 
Influence of ambient air temperature on the rated current 

The maximum value of the current which can flow through an 
MCB depends on the nominal current of the MCB, the conductor 
cross-section and the ambient air temperature. 

The values shown in the table below are for devices in free air. 

For devices installed with other modular devices in the same 

switchboard, a correction factor (K) shall be applied relative to 
the mounting situation of the MCB, the ambient temperature 
and the number of main circuits in the installation. 

No of devices K ') 

2 or 3 0.9 

4 or 5 0.8 

6 or 9 0.7 

> 10 0.6 

Calculation example 

Within a distribution board consisting of eight 2 Pole, 16 A, 'C' 

curve type MCBs, with an operating ambient temperature of 45 °C, 

which is the highest temperature the MCB can operate at without 
unwanted tripping? 

Calculation 

The correction factor K = 0.7, for use in an eight circuit 
installation: 16 A x 0.7 = 11.2 A 

As the MCB is working at 45 °C it shall be given another factor 
(90 % = 0.9): 
In at 45 °C = In at 30 °C x 0.9 = 11.2 A x 0.9 = 10.1 A. 

Note: ') Applicable for MCBs working at maximum rated currents. 

The thermal calibration of the MCBs was carried out at an 

ambient temperature of 30 °C. Ambient temperatures different 
from 30 °C influence the bimetal and this results in earlier or 
later thermal tripping. 

0.5 - 6 A 

% In 

140 

120 

100 

80 

...."...---"'''------- 

GO 

t 

I 

0 ICI 20 33 40 50 GO °C 

1 0 A 

%In 
140 

100 

-,.. 

0 10 .20 30 40 50 GO .c 

16 - 40 A 

%in 
140 

120 

,0, 

00 

1.1 
IIriL. 

0 10 20 90 40 sa to *C 

50 - 63 A 

%in 
140 

120 

100 

02 

on 

--------::_.__,..................._ 

.---.......:............ 

o lo 20 30 40 50 on °C 

: 1P (single pole) 

: mP (multi-pole) 
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aInnovators in Protection Technology 
TERM= 

Din-T MCBs Technical data 

Effects of frequency on the tripping 
characteristic 
All the MCBs are designed to work at frequencies of 50-60 Hz, 

therefore to work at different values, consideration must be 

given to the variation of the tripping characteristics. The 

thermal tripping does not change with variation of the 
frequency but the magnetic tripping values can be up to 
50 % higher than the ones at 50-60 Hz. 

Tripping current variation 

60 Hz 100 Hz 200 Hz 300 Hz 400 Hz 

1.4 1.5 

Power losses 
The power losses are calculated by measuring the voltage drop 

between the incoming and the outgoing terminals of the device 

at rated current. 

Power loss per pole 

In 
(A) 

Voltage drop 
(V) 

Energy loss 

(W) 

Resistance 
(mOhm) 

0.5 2.230 1.115 4458.00 

1 1.270 1.272 1272.00 

2 0.620 1.240 310.00 

3 0.520 1.557 173.00 

4 0.370 1.488 93.00 

6 0.260 1.570 43.60 

8 0.160 1.242 19.40 

10 0.160 1.560 15.60 

13 0.155 2.011 11.90 

16 0.162 2.586 10.10 

20 0.138 2.760 6.90 

25 0.128 3.188 5.10 

32 0.096 3.072 3.00 

40 0.100 4.000 2.50 

50 0.090 4.500 1.80 

63 0.082 5.160 1.30 

80 0.075 6.000 0.90 

100 0.075 7.500 0.75 

125 0.076 9.500 0.60 

Limitation curves 

Let-through energy Pt 
The limitation capacity of an MCB in short-circuit conditions, is 

its capacity to reduce the value of the let-through energy that 
the short-circuit would be generating. 

Peak current Ip 
Is the value of the maximum peak of the short-circuit current 
limited by the MCB. 

0 Icc peak 
assumed 

QA !cc 
assumed 

0 Idc peak 
limited 

Icc limited 

See following pages 
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aInnowoory in Protection Technology 
TERASAKI 

Din-T MCBs Technical data 

Din-T 6 

6 kA 

C curve 

5 

1 
n. 

4 

to 
m. 

a, 3 E 
.7; 

0' 
L. 

CD' 

12t Let-through. energy at 240/415 V 

..,%/K/A1/44111111/A111 

.11 implorolorAndommi. 

.00-Atrommte 
Piwy 

C40 
C22 
C25 
C20 
C16 
C10 
C6 

1 _ 3 4 5 6 7 8. 1 10 

Prospective current !cc (kA) 

Id ymited'peak current at 230/400,V 

C63 
C50 
C40 

C32 

C25 
C20 

C16 

C10 

C6 

2 3 4 5 6 

Prospective current !cc (kA) 
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TER SAKE 
Innovators in Protection Technology 

Din-T MCBs Technical data 

Use of standard MCB for DC use 

For MCBs designed to be used in alternating current but used in 
installations in direct current, the following should be taken into 
consideration: 

III For protection against overloads it is necessary to connect 
the two poles to the MCB. In these conditions the tripping 
characteristic of the MCB in direct current is similar to 
alternating current. 

Use in DC selection table 

Series 

Din-T 6 

Rated 
current (A) 

0.5....63 A 

48 V 1 pole 
Icu (kA) 

20 

IIII For protection against short-circuits it is necessary to 
connect the two poles to the MCB. In these conditions 
the tripping characteristic of the MCB in direct current is 

40% higher than the one in alternating current. 

110 V 2 poles in series 
Icu (kA) 

250 V I pole 
Icu (kA) 

440 V 2 poles in series 
Icu (kA) 

25 
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TERASAKO 
Innovators in Protection Technology 

Din-T MCBs Technical data 

Text for specifiers 

MCB Series Din-T 6 

According to EN 60898 standard 

For DIN rail mounting according to DIN EN 50022; 
EN 50022; future EN 60715; IEC 60715 
(top hat rail 35 mm) 

Grid distance 35 mm 

Working ambient temperature from -25 °C up to +50 °C 

Approved by CEBEC, VDE, KEMA, IMQ. 

1 pole is a module of 18 mm wide 

Nominal rated currents are: 

0.5/1/2/3/4/6/10/13/16/20/25/32/40/50/63 A 

Tripping characteristics: B,C,D (B curve Din-T 10 only). 

Number of poles: I P, 1 P+N, 2 P, 3 P, 3 P+N, 4 P 

The short-circuit breaking capacity is: 6/10k A, energy 

Limiting class 3 

Terminal capacity from 1 up to 35 am' rigid wire or 1.5 up 

to 25 mm2 flexible wire. 

Screw head suitable for flat or Pozidrive screwdriver 

Can be connected by means of both pin or fork busbars 

The toggle can be sealed in the ON or OFF position 

Rapid closing 

El Both incoming and outgoing terminals have a protection 
degree of IP 20 and they are sealable 

Isolator function thanks to Red/Green printing on the 
toggle. 

Maximum voltage between two phases; 440 V- 

Maximum voltage for utilisation in DC current: 48 V 1 P and 

110 V 2 P 

Two position rail clip 

111 Mechanical shock resistance 40 g (direction x, y, z) 

minimum 18 shocks 5 ms half-sinusoidal acc. to 
IEC 60068-2-27 

Vibration resistance: 3 g (direction x, y, z) minimum 
30 min. according to IEC 60068-2-6 

Extensions can be added on both left or right hand side 

+/- Auxiliary contact 

Ar Shunt trip 

Undervoltage release 

Motor operator 

Ar Panelboard switch 

Add-on RCD can be coupled. 
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TERASAK 
Innovators in Protection Technetium, 

Din-T MCBs Technical data 
Din-T6 

Series AS/NZS 4898 

Standards (Aust / NZ / International) ' IEC 60898 . . 

Tripping characteristics , - C; D 

Nominal current ,; , A C/D(0.5-63) ' 

iCalibratiorilempierature' ,30,' ' 

;Number of poles (A mod) . 1/2/3/4' 
Neutral pole protected yes 

Nominal voltage Un AC 1 P V 240/415 

3 P/4 P V 415 
DC 1 P 9 V DC 48 

2 P (in series) ') V DC no 
Frequency Hz 50/60 

Hz DC: magn trip +40% 

Hz 400: magn.trip +50% 

Maximum service voltage Ubmax between two wires V 250/440; 53/120 

Minimum service voltage Ubmin V 12; 12 

Selectivity class (IEC 60898) 3 

Isolator application IEC 60947-2 yes 

Rated insulation voltage Pollution degree 2 V 500 

Pollution degree 3 V 440 

Impulse withstand test voltage kV 6 

Insulation resistance m0hm 10,000 

Dielectric rigidity kV 2.5 

;Vibration resistance (in x, y, z direction) (IEC^77/16.3) ...;3 g 

,Endurence. ' :' - Electrical at'Un, In 10,000 ' 

I. , -. .. mechanical, 20,000 

;Utilisation category(lEC 60947-2)' 
iProtection,clegiee (outsidelinSide, in enthisure with door) :',,, .-IP;20/IP 40-' ' 

'Self -extinguish degree (accetding toU194) : ' , V 

!Tropicalisation (according to IEC 60068-2I-DIN 40046) °C/Rfl " +55 !C/95-% RH '" 

:Operating temperature , ' ' - , °C -25/+55 
Storage temperature. 7' .: '; , ' ..?:"..' ', °C ' =S5/+55 

Terminal capacity Rigid cable min/max (top) mm' 1/35 
Flexible cable min' /max (top) mm' 0.75/25 
Rigid cable min/max (bottom) mm' 1/35 

Flexible cable min' /max (bottom) mm' 

(' Flexible cable 0.75/1/1.5 mm' with cable lug) 

0.75/25 

Torque Nm 4.5 

!Add-on de;iices: Auxiliary contacts ' 

: 
s 

16ide adeori) ' UVT '''' . yes 

' " ' ' ..' Shunri 
§. ' ': Shunt t yes 

, :Motor operator . yes 

z PanelbCiaid switch 
.., 

Busbar systems Pin (top/bottom) yes/yes 

Fork (top/bottom) -/yes 

!AccesSoiles,. :. '' ' .- yes': 

Dimensions, weights, packaging 

(lixDxW) 86x68xW mm/mod 18 

Weight/mod. g 120 

Package mod. 12 

Short-circuit capacity AC (kA) AS /NZS 4898 

','.- Iert... ..1 P '. 230/400 V 

2.P 230/400 V 

. 3.P/4 P 230/400 V 

' ".": Ics (service) ,100"%,Icri 

Icu (ultimate) 1 P 127 V 20 

240V 10 

415V 3 

,n, 2P P 127V V - 

is. 240 V 15 

415 V 10 

3 P, 4 P 240 V 15 

415 V 10 

440 V 6 

.1 Ics (service) 75 %Ica 
' ' 'NEMA A81,(120/240VY :20 

Short-circuit capacity DC (kA) 
),,, Icu (ultimate) 1 P <60 V 20 

r,: ,,, 5220 V 

,c, 2 P <125 V 25 . , <440 V 

Ics (service) 100 % Icu 

Notes Refer pages 3 - 23, 24 for information on SAFE-7 MCBs. 

') Preferred values of rated control supply voltage (IEC 60947 - 2): 24 V, 48 V, 110 V, 125 V, 250 V 

' 0.5-4 A/6-25 A/32-40 A/50-63 A 

' 10 (125 V DC) 

`) 10 (250 V DC) 

') On request. 
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aInnovators in Protection Technology 
TERASAKI 

Din-T MCBs Technical data 

Miniature circuit breakers - Din-T 6 

Dimensions in mm. 

op 

1111 
NI bi 11.1 

0 0 
11:-.314101, 

1111111.11.111111 
MI rot IN 1.1 Si el IN 

0 0 0 
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AC. 240V AC23P415V 

°, CA4 ,10A, 2 5A - ' i Side access CA10 20A 75kW , Side access - CAM' : 20A 

C64` ." 10A ' 2 5A ! Rear access c CA20 25A , 11 kW Side access CA2013 25A .....- . ....-....,.. - , , . ... 

CA4,1. ' Dry circuit switching, ' ,'Side access ,' CA011 For Low 'if:Rage/Current sAttching Side access C26 ' 32A', 

CG4 -1 ' Dry circuit switching ^ Rear access - CAD12' see Cat Ifi for speckatices , Side access a C32 I 40A 
.... . _,.... ... i 

008 - , 20A. , , 7.51(W ! Rear access : C42 ,1 63A 
- - 

,4 s: + +- .- . .`'. 
, : 4 IF i i a 1 1,I i s . t of - , ,,, . 

* 

. I . . I. I It. - - 11 1 1 ' 1 1.! I 
4 .. .1 1 It' " 1 1 1 1 I 

' I 1. . I " 111 I I . 11 I 5 1 .1 I 7' 

i t I I I I I 

5kW 

I IkW 

15kW 

22KW 

30kW 

20A 

25A 

32A 

50A, 

- 63A 

C43 63A ' 30kW - i 63A C315 315A .1 132kW 315A 

C80 ; 100A 45kW 115A 

C125 I 150A 75kW 150A 

1400 -,450A 132kW, 500A 

L600 -500A t 132kW 800A 

L800 - 630A. 132kW 1100A 

N" 
'II 
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4,APPLICATIO 
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14 

t4. 411. 

INCEMME1111111112111 MEM 
11:1311111111111:1131111 

111111111111111111EM 
11101115111 
131111111111 

W B 

ON 

.5 6 

,+0 6 1 

Standard,.SWitch 

A007-625 

CA4' 

CG4 

' CA10, 

CAI'OB 

CG8 

CA20 

C'A2OB' 

- VOLTMETER 

AMMETER 

SWITCH 

Thee Phase 

Four Wiie 

Uil nn 

11 

' 

0:1 . . 

'1111111111111111 
11111111111111111111011 

Eliffilli11211M1111111111111111111 
1111111111111111111111111111111111B111 

IIIFA?/MIIMIIV11111111/1N1111111 

IIIRESSI111:111111111111111HINI 
111111111111111111111111111111111 

1111111111111111M1111111 

11111111111111r-..0.6.... 1111 
11111111111111=1111 

Standard Switch 

A033-600, 

CAA 

CG4, 

' CA10, 

CAIOB 

CG8 , 

CA20.' 

CA2OB 

.AMMETER 

SWITCH 

Miele 

Current' 

arniEfER, 
SWITCH 

Three C I 
Coils 

Star Point 

11/111 
MERE 

IIICEENII1111111111111111110111 
11 

1111111111111111111111X11111111 1111111 
11111M11111110111111111N111111111P11 I 
11101311111111111111111111111114111 
1111112111111111111111111111111111h1111111 

1111111:1111111111111111111114111111111 
11111111111111111111111/1111111111111 

6' 
6 N ,6 1 11 

Standard Switch 

A038=622- 

CA10 

CA1OB 

CG8 

CA20 

CA20B 

C26 ' .- 

C32 

C3 
C80 

6641(,n 

03) 

w 

OFF 

Sr: 51 

..1PMin. 

Standard Switch " 

A048-624 

CA4 

CG4 

CA10 

CAIOB 

CG8 

CA20 - 

CA208 

2 MANY OTHER STANDARD OR SPECIAL CIRCUITARY SWITCHES READILY AVAILABLE 
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ITCH DEVELOPMENT WIRING DIAcRAM 9JORDERING DETAILS 

CIRCUIT 

BREAKER 

CONTROL 

SWITCH 

ft 

,K. 
Ln 

Special Switch 

AUH254 

CA10 

CAIOB 

CA20 

CA20B 

C26 

CAD11 

CAD12 

CONTROL 

AND 

INDICATOR 

SWITCH 

inarinannolonnum imemmenrInon 
111011111131111111.11111111111111111111 
ImanEgnumnamernau 

Standard Switch 

A190 

0 

2. r 

CA10 

CA1013 

CA20: 

CA20B 

C26 

CONTROL 

SWITCH 

Stop-Start 

I 
Standard Switch 

A176-600 

STOP 

START 

CONTROL 

SWITCH 

Stop-Start 

with isolate 
position 

LI 0-'T 
12 I O-12 

° 

0-13 

pip 
°-- 

Standard Switch' 

A178-600 

CM 
CG4 

CA10 

CA1OB: 

CG8 

CA20 

CA20B 

C26 

CAD 11 

CAD12` 

CA4 

CG4 

CA10 

CA1OB 

CG8 

CA20 

CA20B 

£26. 
CAD 11 

CAD12, 

CONTROL 

SWITCH 

Trip-Close 

Circuit 
' 

Standard Switch 

A214-600 

CA4 

CG4 

CA10 

CA1OB 

CG8 

CA20 

CA20B 

C26 

CAD11 

CAD12 

CONTROL 

SWITCH 

One 

Momentary 

Position 

1 
13 

Standard Switch 

A295-600 

CM 

C04 

CA10 

CA1OB 

CG8 

CA20 

CA20B 

C26 

CAD11 

CAD12 

MANY OTHER STANDARD OR SPECIAL CHANGE-OVER AND BYPASS SWITCHES AVAILABLE 3 
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WITCH' DEVELOPMENT WIRING DIAGRAM 

STANDARD SWITCH 

A310-600 

GANG 

SWITCH 

:Three 

,Elenient 

STANDARD SWITCH 

A3I1-600 

C 

CG4 

CA10 

CA1013 

CG8 

CA20 

CA208 

C2.6 

C32 

C42 

EAD11. 

CAD 12' 

CA4 

CG4 

'CA10 

CA108 

CG8 - 

CA20 

CA208 

026 

C32 

C42 

CADI! 

CAD12 

CM 

CG4 

CA10 

,-CA108 

CG8 - 

CA20 

CA208- 

C26 

C32 

cApil 

cAD12 

CHANGE OVER 

SWITCHES" 

With off 

series diagrarts on application 

CA4 C125 

CG4 C315 ' 

'.CA10 L400 

CA1OB 

,CG8 "GAD11 

CA20 CAD'12 

CA20B 

" C26' 

C32 

,C42 

C80 

CHANGE OVER 

,SWITCHES 

Without OH : 

-A220 
A22.1 

-A222 
A223 

CA4 C125 

CG4 -C315 

CA10 L400 

CAI08 L600 

CG8 CAB11 

CA20 CAD!? 

..CA208 

C26 

C32 

-C42 

C80 

, 'L scnes diagrarrs'an applicat on 

4 MANY OTHER STANDARD OR SPECIAL SWITCHES AVAILABLE 
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11:4i104.S si.-,..46., n n..426./.M112`r 
4,, 'APPLICATION), SWITCH,DEVELOPMENV,-,WIRINGMAGRAM1 'ORDERINGIDETAILS 

ingtan -044t 

ISOLATING 

,SWITCHES 

Two Pole 

60° Angle 

ISOLATING 

SWITCHES 

Three Pole 

60° Angle 

OFF 

OFF :! 

ON 

OFF 
ON 

I / 3' 

2 

X X 

"STANDARD SWITCH' 

..A201 -620 

1 3 

eAt. 
lie 

2 ra 

5 / 

,6 e 
OFF 

SON X I X X 

STANDARDSWITCH 

A2027620 

CAI 

CG4 

CA10 

CA1OB 

CG8 

CA.20 

CA20B 

C26 

C32 

C42 

CAD11 

CAD12 

CA4 

CG4 

CA10 

CAIOB, 

CG8 

CA20, 

CA2OB 

C26 

C32 

C42 

ISOLATING 

SWITCH 

Four Pole 

60' Angle 

ISOLATING 

SWITCH 

Three Pole 

90° Angie 

. ISOLATING 

SWITCH' 

Thiee Main Poles'-: 

Plus 

Early Break 

Atixiliary. Contact 

ISOLATING 

SWITCH 

.Three Main Poles' 

Plifs 

Late Break 

Auxiliary contact 

OFF 
ON 

3' 5 
7 

STANDARD SWITCH 

A203:62.0 

2 6 8 

OFF 

ON ' X X 
ill 

F 

(9) ON 

0 Main /Aux. 
5 

6i e 

1pON 
J 

2 F H 

of* 

ON 1 

STANDARD SWITCH 

A292-621 

STA N DAR D, SW ITC 11 

A327-621 

'STANDARD SWITCH 

A293 -62i 

CA4 

CG4 

CA10" 

CAIOB 

CG8 

CA2O 

CA20B 

C26 

C32 

C42 

CAD11 

CAD12 

C26 

C32 

,C42 

C80 

625 
0315 

C26 

C32 

C42 

C80" 

C125 

C315 

L400 

C26 

C32 

C42 

C80 

C125 

C315 

L400 

ISOLATING SWLTCHES. UP TiO4.P.OLES'AVAILABLEAND,VARIOUSIN46.SURESI.:1- 

SP313 Tennyson SPS Tennyson Tennis Center Electrical Switchboard OM Manual

Q-Pulse Id TMS896 Active 10/12/2014 Page 123 of 334



,MULTI-STEVSWITCHES:1. 

SINGLE POLE .WITHOUT.OFF 

0 3 

tt 7 

A 230 

' 3 step, 2 IL 

o 13 
0 0 

0 3 

A 231 

4 step, 2 st. 
A 232 

5 step, 
A 233 

6 step, 3 st. 

17 

50 

o 
15" 0 7 

11 

A 235 

8 ittO, 4 . 

0 21 

0) 

A 236 
9 step,r5.it. 

A 238 
11 step, 6 %I. 

1,239' 
12.step, 6 st. 

SINGLE POLE WITH OFF 

5 9 3 

0 0 0 
0 0 

A 240 
2 step, 1 st. 

A 243 

5 step,,3 st. 

7 .11 't5 5 9 
.11 

9 ,,0 07 'o . 

i 

, o" o 
o 0 ' 3 . 

Ott -- 0 7 0 is . , 

0 3 

7 

A 244 

6 step r3 st. 

O 019 
0 17 

Z 0 
O O 3 

11 7 

A 247 
9 step, 5 st. 

5 I) 
O 0017 0" 

'ots 
12 o 

O a Cr. 
T5 .7 

A 248 
.10 step 5 st 

A 246 
8 step 

9 : 
,00 0 

.-9. o 

pi° 12 3 
0 0 0 

15 It 7 

A 249 
11;step, 6 st. 

Numerous Multi-Pole Multi-Step switches readily available. 
Selector switches can be assembled to suit your standard orspeCia) circuit requirements. 
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4 

e.. 4A17.-.1.'V,:', ' 
APPLICATION' ;,r, 4 

THREE PHASE ' 

REVERSING 

SWITCH 

'Sprift0 Return 

To Off , ' 

.,1 ' ,,-&-...-,.;,,i!,w,t,..1,7,- ,,,..4.qt.e.m , ,,..T.-.A.,9,-,s,.1 j?,-*::- - 4. 
s+,.`' 9,1 

ORDERING DETAILS, 

, 'STANDARD SW1 i 
." A228-600 

CH 

' 

' 

, cIWITCH,DEVELOPMENP,WIRINGVAGRAM '' 
'a S A414.'4,,,S7 

CA10';',,, 

CA1013' 

CG8 

CA20 

. CA206: 

C26 

. 3 5' I' 7 "91 11 " t ' 

, , 
t.: 

3 

411f# 

2 4 

40 

. 6 8 

x 
`,o, 12 

xl, 

1 

1 

9 ' 

? 

-. x! - 1 1 
CO 

2' IX 

- 

THREE PHASE 

REVERSING " 

SWITCH . . 

. . 

'STANDARD SWITCH ' 

A401-620 - 
CA4 - 

' CG4 

CA10 

CA109 

- C G8 '' 
CA20, 

CA2013, 

C26 '' 

C32 - 

C43 - 
C80 ,-,, 

,S 7 9 il 

..10.4 

l' i,' 
10' 

I 1 ' 

. 

or F 

v o'Kejn'v ' 

4 3 

0 1 
, 

pi, 
10,... 
Ike 

et 
-.., 

6 e, 
'' f-OR X X 

, OFF - II no 0 
. REV ISE3 x 

THREE PHASE. 

STAR-DELTA 

ReduCed Voltage, 

Starting i I - 

STANDARD SWITCH 

A410-600 

, 

. 

CA M.' 
CMOB, 

CG8 , 

CA20. 

CA2OH: , 

C26 ' 

' C32 ' 

C43 ' ' 

C80 . 

. 3 5 ' ' %., 

g....f.: 
VA' 

UNII 

elf:. 
7ir 

, .. ' , 

Its." 

';'e 

. 

t 3. 
, 

1 

: & rst 
*loi. 

Mill 
' 5 , IL 

, - 6 13 
11 T2 13 

-Ti. ,15 16 
10 7 4. 

2 4 b 0 .0 12 '4 . 

11=111111111 
. A.. El 111=1111=1 /Ix UM 111 X 

, 

-THREETHASE , 

'STAR -.DELTA : 
SWITCH' ''''' ' . 

Fdruse with 

Contactor 

' STANDARD SWITCH , 

' A4,19,-600, 

. 

CA10 

CA109', 

. CG8 ''' 
CA20..,' 

CA206 ., 

C26, 

. C'32 ' 

C43, 

: cao 

.,,1 is 

,s. 
. . 

lk 
14) 

ft, 
-in..; 

.--- ' " 0 di 1 . 

1.3 --.....7,{> 
:' 

' 

, 

1 4 6 11 .6 

.; 

x - 

. . 

x x 

THREE-PHASE ' 

SINGLE WINDING 

DELTA-OF' 

' DOUBLE STAR , 

TWO SPEED. 

' STANDARD SWITCH . 

A441-600 

. 

CA10 

" CA'10 8,,, 

CG8 

CA20 ' 

CA200 

C26 

' C32, 

C4-3, 

' C80 

. 

t 4, 

44 

9 II 

1 

rqz 

:3 15 

t i I 

-v 

" 

. 

, 
v4 

L 3' 

, 
3 II ' 

11 

3 13 T 2 
8 

, 

2, 10 12 14 16 

MIMI EMI 
ME11111 >c 

cui X 

,- 
SINGLE PHASE 

REVERSING, 

SWITCH . 

: . 

, 
STANDARD SWITCH 

A622-600 

, 

. 

, 

' CA10 

CA1OB 

CG8 
. 

CA20 . 

' dA2.013 ' 

. C26" - 

C32, 

i iEgraz Lin 
o. illiak 

1:-.:::11 
°II* 
1';-I 

S 

Lit 
ICI lois. must= P2 1 

1 - , I: OR 51' X X 

START 

OFF 
' , 

SWITCHES.FOR'..OTHER MOTOR. CIRCUITS AND ENCLOSPRES',READILY'AVAILABLE 
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E EESHdv 

316'StainlesvSteel 

ancidsed is only 4,selectiOn:of an 'extensive range of our switctiei.ana,oOtional eictr'ns, 

design.development requirements, specificatiOnsInacvalter,Vranout notice, -2/ 

ffoio; I, 
SW2131,c 

-FAX 402) 9191 0092 

0": 

MELBOURNE' - 

14,Brunsdon Sti:aat, 

Bayswater VIC 319 

TO.:(03)9720 0177 

TAX. (03) 9720,0766 - 

salesvlcC,austrasoCcom au 

BRISBANE 

Brookes Street 

Bowen Hits, Old -4006, 

XTEL ;(07) 32524344" 

,FAX: (FA 3252 1491 

;,.'.ADELAIDE 

9i)40=802Vvin 
Clandhte, S V5037 "; 

TEL 66 
'FA)( (06)'8371'0901 ' 
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MTR Level Relay 

148-, 

4"82 KVA 

,"COrfO, rauLtrritotie 

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. 

Activation delays 
Each output can have a different time delay to overcome 
wave action and turbulence. 

LED indication 
High intensity LED indicators ensure clear signals. 
Power On (green). Alarm On (red). Pump On (yellow). 

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. 

I.S application 
Perfect for I.S 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) 
1k, 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 
10° Operations 
2 x 13 AWG / 2.5mm' 

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) 

Power Supply: 
Supply Voltage AC 

Power Consumption 
Supply Voltage DC 
Power Consumption 

24, 110, 240, 41SVAC' - 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 US1E0 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 

M U LTITRO D E w: ymui fitr,one.com 

MultiTrode Pty Ltd Australia 
Brtsbane Technology Park 18 [italic!! Street. 

PO liox 4633 Eight Mile Plains QICI 4113 

+61 733 ufftibb raX +61-73340 7077 

sales@intiltitrude corn au , 

MultiTrode Inc USA 

6360 Cast Rogei S Circle 

Boca Raton Honda 33487 

Tel +1 561 994 8090 Etx i-1 561 994 6282 

sa lesemultitrode net 
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an DEC RH Series Relays & Sockets 

RH Series Compact Power Relays 

SPDT through 4PDT, 10A contacts 
Compact power type relays 

The RH series are miniature power relays with a large capacity. The RH relays feature 
10A contact capacity as large as the RR series but in a miniature package. The compact 

size saves space. 

Model' - 

CE 

Part Number Selection 

SPDT 

°POT 

3PDT 

4PDT 

Basic 

With Indicator 

- PartNumber 

LjAilode 
jerminal 

RH1B-U 

RH1B UL 

, - 
RH1V2-U 

_ . 

- - - 

With Check Baton RH1B-UC 

With Indicator and Check Button - RH1B-ULC 

Top Bracket Mounting RH1B-UT 

Coil Volitfge,Code ; 
(Standard Stock itt 

AC6V, AC12V, AC24V AC110V, AC120V 

AC220V, AC240V OC6V, DC12V, DC24V, 

DC48V, DC110V 

With Diode (DC coil only) . _ _ RH1B-UO 

IWithrndicator and Diode (DC coil only) RH1B-ULD 

Basic RH2B-U 

With Indicator 

RH1V2-UD DC6V, DC12V, DC24V, DC48V, DC110V 

- DC12V, DC24V, DC48V, DC110V 

RH2V2-U 

RH2V2-UL 
AC6V, AC12V, AC24V, AC110-120V, 

AC220-240V 

DC6V, DC12V, DC24V, DC48V, DC100-110V 

With Check Button 
- - 

With Indicator and Check ButtOn- 

Top Bracket Mounting 

RH2B-UL 

RH2B-UC 

RH2B-ULC 

RH2B-UT 

With Diode (DC coil only) - RHZB -UD 

With Indicator and Diode (DC Coil only) - - RH2B-ULD 

Basic - - 7 RH3B-U 

RH2V2-UD. 
- DC6V, DC12V, DC24V, DC48V, DC100-110V 

RI-13V2,11 

With Indicator 

With Check Button:- - 

- _ 

With Indicator and Check Button 

RH3B-UL 

RH3B-UC 

RH3B-ULC 

RH3V2-UL 
AC6V, AC12V, AC24V, AC110V, AC120V, 

AC220V, AC240V DC6V, DC12V, DC24V, 

DC48V, DC110V 

Top Bracket Mounting - RH3B-UT 

With DiodelDC coil only) , RH3B-D* 
r- - 

With Indicator and Diode (DC coil only) RH3B-LD* 

Basic 

RH3V2-0` 
1.106V, DC12V, DC24V, DC48V, DC110V 

RH4B-U RH4V2-U 

With Indicator 

With Check Button 

A' 2 

ith IndiCatii and Check BirttOn- 

Top Bracket Mounting 

With DiodeIDC Coil only) 

RH4B-UL 

RH4B-UC 

RH4B-ULC 

RH4B-UT 

RH4B-UD 

:With Indicator and Diode (DC coil only) RH4B-LD 

'Carries no UL recognition mark. 

PCB terminal relays are designed to mount directly to a circuit board without any socket. 

-RH4V2-UL 
AC6V, AC12V, AC24V, AC110V, AC120V, 

AC220V, AC240V DC6V, DC12V, DC24V, DC48V, 

DC110V 

RH4V2-UD 
DC6V, DC12V, DC24V, KW, DC110V 

Ordering Information 
When ordering, specify the Part No. and coil voltage code: 

(example) RH3B-U AC1201/I 

Pad No. I-Coil Voltage Code 

726 www.idec.com 
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Relays & Sockets RH Series DDEC 

Sockets (for Blade Terminal Models} 

Relays . 

RI-11B 

jStaridartitilit Rail'Monat!'.-Rhger.Sate0114:Reil.Mtinnt'', .Through Panel MOunt;.. 1 PCB MOunu. 

SH1B-05 SH1B-05C 1 SH1B-51 I SH1B-62 

RH2B SH2B-05 SH2B 05C SH2B 51 SH2B-62 

RH3B SH3B-05 SH3B-05C 1 SH3B-51 1 SH3B-62 

1.F)04B i S1148 ,05,...' SH4B-05C:. I SH4B-51 - ! SH4B-62 - 

I 

. 4 - 

.' 

1-1.--n'I'..-. 
lidU W 

,?3.i.:; if* 

Hold Down Springs & Clips 

Appearance 

AC Coil Ratings 

" Rated Current (mA) t15% at 20°C 

SPDT DPDT' 3PDT 4PDT SPIN DPDT 

Voltage " 

(V) 

Description 
For DIN F . 

Mount Socket, 
For:through Panel & , 

PCB Mount Socket 
.: 
Nun Order aty 

1 Pullover Wire 

Spring 1 

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

Leaf Spring 

(side latch)' 

RH1B SY2S-02F1 2 

SY4S-51F1 

SFA-302 3 

10 

20 

RH2B _ 
RH3B 

RH4B 

SY4S-02F1 z . - 

SH3B-05F1 2 

SH4B-02F1 0 . 

SFA-202 ' RH1B, RH26, RH3B, RH4B 

Leaf Spring - 

(top latch) 
- 

RH1B, RH2B, RH3B, RH4B SFA-101 3 SFA-301 ' 

6 I 170 240 330 387 150 200 

12 86 

24 42 

110 96 

121 165 196 

605 81 98 
- - --- 

181 1 216 

75 100 

37 50 

84 - 
110-120 

120 

220 

220-240 

240 

9.4- 

10.8 

86 16 4 19.5 

47 - - 88 10.7 

4.7-5.4 

- 8.0-9.2 

41. 

- 9.8 4.3 

4.0-4.6 

DC Coil Ratings 

I Rated Current IniAl *15% at 20°C II 
Coil Resistance BB 

Ito% 20°C 

SPDT' :VDT= 3PDT '4PDT! SPOT DPDT- 3PDT 4PDT 

Voltage 

(V) 

6 

12 

24 

48 

100-110 

110 

41 

1. DIN Rail mount 

socket comes with 
two horseshoe 
clips. Do not use 

unless you plan to 

insert pullover wire 
spring. Replacement 

horseshoe clip part 

number is Y778-011. 

2. Must use horseshoe clip 

when mounting in DIN 

mount socket. Replacement 

horseshoe clip part number is 

Y778-01i 

3. Two required per relay. 

'611 

SPOT 

Resistance (0) 
tt OD at 20°C 

Operation Characteristics 
(against rated values at 20°C) 

3PDT 4PDT DPDT 3PDT 4PDT 
Max Continuous 
Applied Voltage 

Pickup 
Voltage 

Dropout 
Voltage 

280 330 330 9 4 6 4 1 5 4 

140 165 165 39 3 25 3 21 2 

70 83 83 153 103 84 5 

155 182 182 2,200 1 800 

110% 
80% 

maximum 

30% 

minimum 

142 16.5 16 5 10,800 7,360 

7.7 91 9.1. 10.800 7,360 

18,820 

7.1 8.3 8.3 12,100 9,120 

128j 150 

64 75 

36.9 

18.5 

8.2-9.0 

240 250 

120 125 

60 62 

30 31 

47 ^ 40 25 24 

188 160 100 96 

750 650 400 388 

Operat on Characteristics'' 
(against rated values'at 20°C) 

Max. Continuous 
Applied Voltages 

2,660 2,600 1,600 1,550 

-7T-I 12,250 -- 
15 13,800 - ~ 8,600 7,340 

80% 

maximum 

Standard coil voltages 

are in BOLD. 

-m 
E- C 
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EC RH Series Relays & Sockets 

4 

TOV Ratings 

Voltage 

Contact Ratings 

Model 

SPDT 

Continuous 
Current 

10A 

Maximum Contact Capacity 

- Allowable Contact PoWer 

' Resistive ' 

Load' , 

1540VA 

300W 

DPDT 

3POT 10A 
1650VA 

4PDT 
300W 
- 

-225W = - 

,30 DC 
^ 

InduCtive 

lead 

990VA 

210W 

1100VA 

Rated Load 

Voltage Res Ind 

(V) Load Load 

110 AC I 10A 

UL Ratings 

Voltage r Rai 
.1 RH2 

240V AC 10A 

'Resistive, `960! 
RH1 

1 

RH3 _ RH4 - 
RH2 

RH3 RH4 

7.5A 7.5A I 7A I 6.5A I 5A - 75A '75A 

- I 7A I - - 
1 

30 DC I 10A 7A 

110 AC 10A ,, 75A 

220 AC 7 5A 5A 

10A :'-75A 
Note: Inductive load for the rated load - cos o = 0.3, LA = 7 ms 

28V DC 

CSA Ratings 

AC: cos o = 1.0, DC: L/R = 0 ms 

Socket Specifications 

0, 

DIN Rail 
Mount 

,,Sockeis 

Finger-safe 
DIN"Rail 
Mount-.1 

Sockets .Terminar: 

(Coil) M3 screws " 
SH1B:05 - - - - = 

(contact) M3 5 screws with- captive wire clamp 

S 

Horse Pewei.Rating, 

RH1 
; RH3 RH4 

RH2 - - 

1/3 HP I 1/3 HP I 

:1/6 HP 1'1/6 HP - 

HOrse ,1 

'Resistive - Genera1,14e 
'' E--., : ' [ ..- Rating: . 

i Power,: 

RH1 RH2 RH3 FRH1 , RH1 RH2 1-RH3 RH4 -,:':-RH1:28- 1 

240V AC 1 10A 10A I - I 7.5A I 7A 7A I 7A 5A ' 1/3 HP 

10A 10A 10A r.71T1A- ' 7 5A 7 5A --- 7 5A 76HP- I 
30V DC 10A 10A 10A I 10A I 7A I 7.5A I - - 

Electrical Rating- - Torque 
- - 

250V 10A Maximum uP to 2412A 
5 5 - 9 lbs. 

9 --11 

SH2B-05 

SH3B-05 M3 5 screws with captive wire clamp 300V, 10A 

SH4B-05 

SH1B -05C 
(08) M3 screws- - _ - - "', 
(contaCt) Ni3 5 screws with captive wire clamp fingersifel 

2_5011,110A 

SH2B-05C 

SH3B-05C 

SH4B-05C 

M3 5 screws with captive wire clamp, fingersafe 300V, 10A 

' Maximum up to 2- #12AWG 9 -11 5 inlbs 

inlbs7_ 
Maximum up to 2-412AVVB 

5 5 - 9 

9 -11 5' inlbs' 
, 

Maximum up to 2412AWG 9 -11 5 inlbs 

Through z 

paneW 
Meant 

- 

Soiket 

SH1B-51 , 

SH2B-51- 

SH3B:51 - 

SH4B-51 

SH1B-62 

PCB Mount SH2B-62 
Socket - SH3B-62 

SH4B-62 - 

Accessories 

Solder- - 300V 10A _ 

PCB mount 250V, 10A 

300V:10A - 

Description- Appearance- , , 

Aluminum 

DIN Rail 

(1 meter length) .., 

DIN Rail End 

.Stop_ 

',Use with 

All DIN- rail sockets 
n n 

DIN rail 

Replacement 

Hold-Down , 

Spring Anchor 

- - 

DIN mount socket and hold ' 

down springs 

Part No Remarks 

IDEC offers a low-profile DIN rad(BNDN1000) The BNDN1000 is de-, 

BNDN1000 
signed to accommodate DIN -mount sockets Made Of durable extruded 

aluminum, the BNDN1000 measures 0 413110 5mm) in height and 137 

(35mm) in width (DIN standard) Standard length is 39'(1 000mm) 

BNL5 

Y778-011 

, 91 mm wide 

for use on DIN rail mount socket when using pulldver wire hold down- 
spring 2 pieces inchided with each socket 
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Relays & Sockets RH Series Tfl DEC 

Specifications 

[Contact Material ; Silver cadrhibm oxide 

Contact Resistance' Km() maximum 

[ MiniMum Apglicable.1.00 24V pc, 30 MA, 5V pc, 100 mA (reference yalue) 

Operate Time 2 

SPDT 

DPDT 

3PDT - 

4PDT 

20ms maximum 

-25ms 
maximum 

Release Time 2 

SPDT 

DPDT 
, 

`3PDT 

4PDT 

20ms maximum 

25ms maximum 

Power Consumption 
(approx.) 

Insulation Resistance 

SPOT AC: 1.1VA (50Hz), 1VA (60Hz) DC: 0.8W 

.:DPDT 

3PDT 

4-ET-AC:.2 
..,................_ 

AQ '1:4VA150Hz), 1.2VA (60Hz) OC.;:ps\N 

AC: 2VA (50Hz), 1.7VA (60Hz) DC: 1.5W 

5V4150Hz). 2VA (60Hz) :OC11'..5W 
. _ _ 

100M0 minimum (500V DC mugger) 

Dielectric Strength ' 

Operating Frequency- 

Vibration Resistance 

Between live and dead parts 2,000V AC 1-minute 

SPOT Between contact and coil 2,000V AC;1 minute 

Between contacts of the same pole 1,000V AC, 1 'minute 

DPDT 

3PDT 

4PDT 

Between live and dead parts: 2,000V AC, 1 minute 

Between contact and coil: 2,000V AC. 1 minute 

Between contacts of different poles: 2,000V AC, 1 minute 

Between contacts of the same pole: 1,000V AC, 1 minute 

ElectriCal - 1,800 operations /hour maximum 

Mechanical 18,000 operations /hour-maximum 

Damage limits: 10 to 55Hz, amplitude 0.5 mm 

Operating extremes: 10 to 55Hz, amplitude 0.5 mm 

Shock Resistance . 

Mechanical Life 

Electrical Life 

Damage Omits - ' .1,000m/s21100G)" 

Operating extremes = 200m/s2 (20G`-_,SPOT, DPDT) 

100m7s2 (10G =VDT, 4PDT) 

50,000,000 operations minimum 

DPDT 500,000 operations minimum (120V AC, 10A) 

SPOT r 

3PDT 1 200,000 operations minimum (120VAC, 10A). 

4PDT 

Operating 
Temperature' 

SPDT -25 to +50°C (no freezing) 

DPDT 

3PDT I -25 to +40°C (no freezing) - 

4POT 

Operating Humidity I 45 to 85% RH (no condensation) 

Weight (approx.) SPDT:.24g, OPDT::37g 3PDT: 500 4PDT 74g . . 

A Note: Above values are initial values. 

JAM 1. Measured using 5V DC, lA voltage drop method 

2. Measured at the rated voltage fat 20°C). excluding contact bouncing 

Release time of relays with diode: 40 ms maximum 

3. Relays with indicator or diode: 1000V AC, 1 minute 
4. For use under different temperature conditions, refer to Continuous Load Current vs. Operating Temperature Curve. The operating 

temperature range of relays with indicator or diode is -25 to +40°C. 

54 

a 

USA: 800-262-IDEC Canada: 888-317-IDEC 729 

SP313 Tennyson SPS Tennyson Tennis Center Electrical Switchboard OM Manual

Q-Pulse Id TMS896 Active 10/12/2014 Page 131 of 334



MEC RH Series Relays & Sockets 

O 

Characteristics (Reference Data) 

Electrical Life Curves 

AC Load DC Load 

1000 

(RH1) 
500 

7.2 

100 

50 

20 

10 

(RH2) 

500 

.4 

2o1 

100 

*!1 
50 

20 

10 

(RH3/RH4)1500 

te, 

co IT 
E 52 

i:-- .... 

§ 100 

is 50 

20 

to 

120V AC resistive 

240V AC inductive/ 
120V AC inductive \.240V AC resistive 

2 3 4 5 6 7 8 9 10 

Load Current (A) 

120V AC resistive 

240V AC inductive 240V AC resistive 
120V AC inductive 

3 4 5 6 7 8 9 10 

Load Current (A) 

120V AC resistive 

240V AC inductive 
240V AC resistive 
120V AC inductive 

2 3 :1 5 6 2 8 9 10 

Load Current (A) 

Maximum Switching Capacity 

(RH 1) 

5 to so 100 

Load Voltage (V) 

Load Current (A) 

2 3 4 5 6 7 8 9 1 

Load Current (A) 

(RH3/RH4) 1000 

30V DC resistive 

30V DC inductive 

8 
100 

20 100V DC resistive 

100V DC inductive 

2 3 :1 5 6 

Load Current (A) 

7 8 9 10 

DC inductive 

5 10 50 100 
Load Voltage (V) 
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Relays & Sockets RH Series yp DEC 

Continuous Load Current vs. Operating Temperature Curve (Basic Type, With Check Button, and Top Bracket Mounting Type) 

(RH1) Note: The rated voltage is (RH2) 
100 applied to the coil. 

90 

843 

Coil 
0 70 

& 60 

r5E 
50 AC Coil/-- 
40 

30 
<5' 

10 

0 
1 2 3 4 5 6 7 8 9 10 

Load Current (A) 

Internal Connection (View from Bottom) 

Basic Type 

SPOT DPDT 

100 

90 

cs 80 

e 70 

d 60 

re 50 

P 4° 

3'65 3° 
O 20 

10 

0 

3PDT 

Note: The rated voltage is 
applied to the coil. 

DC Coil 

AC Coil 

1 2 3 4 5 6 7 6 9 10 
Load Current (A) 

4PDT 

(RH3/RH4) 

90 

70 

R 6° 

5° 

0 20 

10 

0 

r 

With Indicator (-L type) 

SPDT 

Below 

100V 

AC/DC 

5 

9 12 

1311-(7011P7-1414 

3PDT 

5 6 7 8 

9 10 12 9 10 11 12 I__Cilr__11 I___Cry--1 
L13(-) (+)14 13(-) (+)14 

4PDT 

Note: The rated voltage is 
applied to the coil. 

AC/DC cot! 

1 2 3 4 5 6 7 8 9 10 

Load Current (A) 

With Check Button 

Front C 

Pushbutton 

'fffrr 
Contacts can be operated by pressing the 

I check button. 

DPDT 

21 

Below 

24V 

AC/DC 

I 

100y 

AC/DC 

and over 

When the relay is energized, 

the indicator goes on. 

Relay coils less than 100V 

DC do not contain a protec- 

-----1 tion diode (except DPDT). 

Relay coils below 100V 

use LED indicator, coils 

above 100V use neon lamp 

With Diode (-D type) 

SPDT 

- 

E*1 

DPDT 3PDT 

5 6 

9 10 11 12 

13(-) (014 

24V 

AC/DC 

and over 

1 

4PDT 

1-9-r6" 
c_3(-) (+)14] 

12 
indicator. 

12 

13(7r114 ; 

LI a !J 

r9 
10 10 11 12 

.__ 

13(-) (414 

N 
J 

Contains a diode to absorb the back emf 

generated when the coil is de-energized. The 

release time is slightly longer. Available for DC 

coil only. 

Diode Characteristics 

Reverse withstand voltage: 1,000V 

Forward current: 1A 
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DEC RH Series Relays & Sockets 

a) 

With Indicator LED & Diode (-ID type) 

Below 

100V DC 

100V DC 

and over 

SPDT 

r-- - 
5 

3PDT 4PDT DPDT 

Below 

24V 

AC/DC .,..,1114011031. 

dimm7i 

24V 

AC/DC 

and over 

12 

Contains an LED indicator and 

a surge absorber, and has the 

same height as the basic type. 

Dimensions (mm) 

RH1B-U/RH1B-U L/RH1B-UD/RH1B-ULD RH2B-U/RH2B-UL/RH2B-UD/RH2B-ULD RH3B-U/RH3B-UL/RH3B-D/RH3B-LD 

Total length from panel surface including relay socket 
SH18-05: 61.5 (63.5) max.. SH18-51: 39.6 (41.6) mm. 

Dimensions in the ( ) 

include a hold-down spring. 

10 
I 4 1-- 

Total length from panel surface inducting relay socket 
SI-128-05: 61.5 (63.5) max.. SH2B-51: 39.6 (41.6) max. 

Dimensions in the ( ) 

include a hold-down spring. 

RH4B-U/RH4B-UL/RH4B-UD/RH4B-LD RH1B-UT 

Total length from panel surface including relay socket 

SH4B-05: 61.5 (63.5) max., SH48-51: 39.6 (41.6) max. 

RH3B-UT 

Dimensions in the ( ) 

include a hold-down spring. 

-r--r Tv- 
T -r 
-r 

41 

-r 
-r 
I" 17 

RH4B-UT 

1..Total length from panel surface including relay socket 

SH3B-05: 61.5 (63.5) max.. SH3B-51: 39.6 (41.6) max. 

Dimensions in the ( ) 

include a hold-down spring. 

o2.6 hole 

RH2B-UT 

732 www.idec.com 

SP313 Tennyson SPS Tennyson Tennis Center Electrical Switchboard OM Manual

Q-Pulse Id TMS896 Active 10/12/2014 Page 134 of 334



Relays & Sockets RH Series EC 

RH1V2-U/RH1V2-UD 

o s 

sso mut. 

RH3V2-U/RH3V2-UL/RH3V2-D 

Dimensions con't (mm) 

Standard DIN Rail Mount Sockets 

SH1B-05 

31.5 

SH3B-05 

32 

,1341,,r.__ M3.5 Terminal 
' Screw 

2-04.2 Mounting Holes 
(or M4 Tapped Hodes) 

5.5 min. 4.8 min. 

4.4 max. /- 
(Top View) 

14.5 
I 1 o3.6 min. 1 1 o3.2 min. 

, 7.9 max.! 5.9 max. 021---- 

Terminal Arrangement 

(For terminals 1. 5. an7 9) 

31.5 

(For terminals 13 and 14) 

DIN Rail 

(BNDN) 
2-04.2 Mounting Holes 
(or M4 Tapped Holes) 

Termil 

)y T T 1 I , 
i -2, 

1 

L.. 
(Top View) 

RH2V2-U/RH2V2-UL/RH2V2-UD 

RH4V2-U/RH4V2-ULJRH4V2-UD 

SH2B-05 

SH4B-05 

31S 
18 DIN Hal 

1111 

Terminal Arrangement 
2-04.2 Mounting Holes 
(or M4 Tapped Holes) 

4.4 5.5 min. 

I r 
7.91000. 

1 25 'NO3 

DIN Rad 
(BNDN) 

2-04.2 Mounting Holes 
(or M4 Tapped Holes) 

I- 46 

4.4 max. 4 551001 

7.9 max. 
03.6 min. 

Terminal Arrangement 

PI-1! 
(Top View) 

or 

ID 
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DEC RH Series Relays & Sockets 

E 
I- 

Finger-safe DIN Rail Mount Sockets 

SH1B-05C 

17 
M3.5 Terminal 

- Screw 

M3 Terminal 
Scr 

36 ' 

25 

SH3B-05C 

32 M3.5 Terminal 

18.7 

20.5 

DIN Rail 
(13NDN) 

2.04.2 Mounting Holes 
or aHoles 

e 
18 ! 

Ring terminals 
cannot be used. 

Through Panel Mount Socket 

SH1B-51 

SH3B-51 

2.84.2 Mounting Holes 
(or M4 Tapped Holes) 

---e 

Ring terminals 
cannot be used. 

Terminal Arrangement 

Fos 

1511 

Lag j 
(Bottom View) 

Dimensions con't (mm) 

Terminal Arrangement 

T 

ss; 

(Top View) 

Terminal Arrangement 

r®[.® 

(Top View) 

(18 (N-1) n 12.4)1' 

10.4 min. when using hold-down springs 

1102 
136 (N-1) + 30.4)1' Panel Thickness: 

Terminal Arrangement 

E11:41:1 

I 

30.2 

3.5 

jI1EtIIi1l 

EL; 
(Bottom View) N: No. of sockets mounted 

10.4 min. when using hold-down springs 

SH2B-05C 

22 36 

SH4B-05C 

36 

2.04.2 Mounting Holes 
(or M4 Tapped Holes) 

26.J 

Ring terminals 
cannot be used. 

SH2B-51 

020 

PA" 
- I 

21.2 

SH4B-51 

RI 

2.04.2 Mounting Holes 
(or M4 Tapped Holes) 

45 j 

Ring terminals 
Cannot be used, 

Panel Thickness: 
1102 

Terminal Arrangement 

3.5 

rs. .6--1 

i rli 
go g 

,.., 
.:, 

i a ID i 

(Bottom View) 

Terminal Arrangement 

Fl nnota 15lI( 
- 

(Bottom View) 

Terminal Arrangement 

d 

(Top View) 

Terminal Arrangement 

S 

a_ ... _s. 

1 LI 1' 

(Top View) 

(N-I). 214)1'1 

N: No. ot sockets mounted 

10.4 min, when using hold-down springs 

B 

(N-1).19.41 TH 

N: No. or sockets mounted 

10.4 min. wirer using hold-down springs 
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Relays & Sockets RH Series 
I TCEC 

PCB Mount Sockets 

SH1B-62 

00 

--- . 

Dimensions con't (mm) 

Terminal Arrangement 3-02.4 6.8 
1 18 min. 

- 1 i r.:11 I FL 1 

SH3B-62 

t.? 
4-- 

(Bottom View) 
+4 

-0- 'k 2-02h0100 
o 

- (Tolerance tat) 
hold-down springs 

Terminal ArrangemeM 

I 
flEJLJ 

I 

. IL 
(Bottom View) 

SH2B-62 

SH4B-62 

Terminal Arrangement 285 

III 1. 

I 

m 
. 

I 

(Bottom View) 

21.5 Min. 

34 min, when using 
hold-down springs 

t-4- 
t 

:1\ 8-02.4 holes 

4- 4- 

(Tolerance 30.1) 

Terminal Arrangement etas 45 min 

10 10 10 

t t 
4- # # 4- 

tttti 14,32.4 holes 

4- 4- 4- i 

(Tolerance SOS) 
36 min. when using 
hold-Sewn springs 

(Tolerance 30.1) 
30 min. when using 
hold-down 510i00:1 

a 
ID 
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DEC Operating Instructions Relays & Sockets 

E 

Operating Instructions 

Driving Circuit for Relays Protection for Relay Contacts 

1 To ensure correct relay operation, apply rated voltage to the relay coil. 1 

2. Input voltage for the DC coil: 

A complete DC voltage is best for the coil power to make sure of stable relay 

operation. When using a power supply containing a ripple voltage, suppress 

the ripple factor within 5%. When power is supplied through a rectification 
circuit, the relay operating characteristics, such as pickup voltage and dropout 

voltage, depend on the ripple factor. Connect a smoothing capacitor for better 

operating characteristics as shown below. 

Smoothing 
Capacitor 

Relay 

Pulsation 

Em;:n-eaEnmln 
Ripple Factor (%) 

Emax = Maximum of pulsating current 
Emin = Minimum of pulsating current 
Emean= DC mean value 

3. Leakage current while relay is off: 

When driving an element at the same time as the relay operation, special 

consideration is needed for the circuit design. As shown in the incorrect 

circuit below, leakage current (Io) flows through the relay coil while the relay 

is off. Leakage current causes coil release failure or adversely affects the 

vibration resistance and shock resistance. Design a circuit as shown in the 

correct example. 

Incorrect Correct 

4. Surge suppression for transistor driving circuits: 

When the relay coil is turned off, a high-voltage pulse is generated, causing a 

transistor to deteriorate and sometimes to break. Be sure to connect a diode 

to suppress the back electromotive force. Then, the coil release time becomes 

slightly longer. To shorten the coil release time, connect a Zener diode 

between the collector and emitter of the transistor. Select a Zener diode with 
a Zener voltage slightly higher than the power voltage. 

Back emf 
suppressing diode 

Relay 

The contact ratings show maximum values. Make sure that these values are 

not exceeded. When an inrush current flows through the load, the contact 

may become welded. If this is the case, connect a contact protection circuit, 

such as a current limiting resistor. 

2. Contact protection circuit: 

When switching an inductive load, arcing causes carbides to form on the 

contacts, resulting in increased contact resistance. In consideration of contact 

reliability, contact life, and noise suppression, use of a surge absorbing circuit 

is recommended. Note that the release time of the load becomes slightly 
longer. Check the operation using the actual load. Incorrect use of a contact 

protection circuit will adversely affect switching characteristics. Four typical 

examples of contact protection circuits are shown in the following table: 

This protection circuit can be used when the load 

impedance is smaller than the RC impedance in an 

AC load power circuit. 

R: Resistor of approximately the same resistance 

value as the load 

C:0.1 to 1 pF 

Power 

P 

9.1 Po 

This protection circuit can be used for both AC and 

DC load power circuits. 

R: Resistor of approximately the same resistance 

value as the load 

C: 0.1 to 1 pF 

This protection circuit can be used for OC load power 

circuits. Use a diode with the following ratings. 

Reverse withstand voltage: Power voltage of the 

load circuit x 10 

Forward current: More than the load current 

This protection circuit can be used for both AC and 

DC load power circuits. 

For a best result, when using a power voltage of 24 

to 48V AC/DC, connect a varistor across the load. 

When using a power voltage of 100 to 240V AC/DC, 

connect a varistor across the contacts. 

3. Do not use a contact protection circuit as shown below: 

Power 

This protection circuit is very effective in arc suppression when 

opening the contacts. But, the capacitor is charged while the 

contacts are opened. When the contacts are closed, the capacitor 

is discharged through the contacts, increasing the possibility of 

contact welding. 

. 

This protection circuit is very effective in arc suppression when 

opening the contacts. But, when the contacts are closed, a current 

flows to charge the capacitor, causing contact welding. 

Generally, switching a DC inductive load is more difficult than switching a DC 

resistive load. Using an appropriate arc suppressor, however, will improve the 

switching characteristics of a DC inductive load. 

Soldering 

1. When soldering the relay terminals, use a soldering iron of 30 to 60W, and 

quickly complete soldering (within approximately 3 seconds). 

2. Use a non-corrosive rosin flux. 
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Relays & Sockets Operating Instructions DEC 

Operating Instructions con't 

Other Precautions 

1. General notice: 2. UL and CSA ratings may differ from product rated values determined by IDEC. 

To maintain the initial characteristics, do not drop or shock the relay. 
3. Do not use relays in the vicinity of strong magnetic field, as this may affect 

The relay cover cannot be removed from the base during normal operation. To relay operation. 

maintain the initial characteristics, do not remove the relay cover. 

Use the relay in environments free from condensation, dust, sulfur dioxide 

IS02), and hydrogen sulfide (FI,S. 

Make sure that the coil voltage does not exceed applicable coil voltage range. 

Safety Precautions 
Turn off the power to the relay before starting installation, removal, wiring, 
maintenance, and inspection of the relays. Failure to turn power off may 

cause electrical shock or fire hazard. 

Observe specifications and rated values, otherwise electrical shock or fire 

hazard may be caused. 

Use wires of the proper size to meet voltage and current requirements. Tight- 

en the terminal screws on the relay socket to the proper tightening torque. 

Surge absorbing elements on AC relays with RC or DC relays with diode are 

provided to absorb the back electromotive force generated by the coil. When 

the relay is subject to an excessive external surge voltage, the surge absorb- 

ing element may be damaged. Add another surge absorbing provision to the 

relay to prevent damage. 

Precautions for the RU Relays 

Before operating the latching lever of the RU relay, turn off the power to 

the RU relay. After checking the circuit, return the latching lever to the 

original position. 

Do not use the latching lever as a switch. The durability of the latching lever 

is a minimum of 100 operations. 

When using DC loads on 4PDT relays, apply a positive voltage to terminals of 
neighboring poles and a negative voltage to the other terminals of neighbor- 

ing poles to prevent the possibility of short circuits. 

DC relays with a diode have a polarity in the coil terminals. Apply the DC volt- 

age to the correct terminals. 

a 
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7 - 
y,4 

Refer Catalogue'Sb5 

Dimensions (mm) 

Control eSignaiiiflg 
imebsiorisfmmy . 

: 

Planning example for panel (hole distances) 
preferred Drill alternate 

L 32 0 3 2 

22 5 

No notch alternate 
>- 

Panel thickness range 1...6 mm 
Maximum panel thickness reduced when 
optional legend plate holders are used 

Front element Legend plate carrier used X 

Pushbutton Any 30 50 

Mushroom operators 40 mm Any 40 50 

Mushroom operators 60 mm Any 60 60 

Selector jog Any 48 50 

Any 60 mm diameter 60 60 

Any 90 mm diameter 90 90 

Standard momentary pushbutton Illuminated momentary pushbutton 
flush (eg. D5P-F1) 

Standard momentary pushbutton 
guarded (eg. D5P-G1) 

Standard maintained pushbutton 
flush (eg. D5P-FA1) 

flush (eg. D5P-LF3) 
Standard and illuminated 
momentary pushbutton extended 

(eg. D5P-E1 & D5P-LE3) 

Illuminated momentary pushbutton Standard reset operator 
guarded (eg. D5S-LG3) (eg. D5P-R607W with D5-ATR...) 

co 

14.5 

Illuminated maintained pushbutton Pilot light 
flush (eg. 05P-LFA3) 

+soil 

min. 34 
max. 159 

standard (eg. D5P-P3) 
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Refer Catalogue SD5 

Control and indicating units D5 

General technical information 

Front elements 
Degree of protection 
according to IEC 529, DIN 40 050 
Pushbuttons, Mushroom operators, 
Selector switch operators 
Potentiometer operator 
Multi-function operators without sealing cap 

Multi-function operators with sealing cap 

Joy sticks and wobble sticks 

Mechanical design life 
Pushbuttons 
Momentary mushroom operators, 
Selector jog, Selector switches 
Special mushroom operators 
Multi-function operators 
Joysticks 

Vibration (assembled to panel) 
Frequencies 10...2000 Hz 

Displacement 1.52 mm (peak-peak) 

Shock 
1/2 sine wave (no damage) 

Temperature range 
Storage 
Operating 

Humidity 

Plastic operators (D5P/S) 

IP 66 (NEMA Type 4/4X/13) 
IP 65 
IP 40 
IP 66 
IP 66 

10 000 000 Cycles 

500 000 Cycles 
100 000 Cycles 
3 000 000 Cycles 

max. 10 G 

100G, 11ms 

-25 °C...+55 °C max. 70 °C/24h 
-25 °C...+55 °C 

50 %...95 % RH from 25 °C...60 °C 

Metal operators (D5M/B) 

all IP 66 (NEMA Type 4/13) 

10 000 000 Cycles 

500 000 Cycles 
100 000 Cycles 
3 000 000 Cycles 
100 000 Cycles (in each direction) 

max. 10 G 

100G, 11 ms 

-25 °C...+55 °C max. 70 °C/24h 
-25 °C...+55 °C 

50 %...95 % RH from 25 °C...60 °C 

Back of panel components 3-Across style 3-Across style 
Standard contact block ratings NEMA A600,Q600 Shock 

600 V AC 1/2 sine wave (no damage) 100G, 11 ms 

AC 15, DC 13 to IEC 947-5 Contact block 

Low Voltage contact mechanical design 5 000 000 Cycles 

block ratings 17...24 VUC, 5 mA Temperature range 

Thermal current 10 A max. continuous current Storage -25 °C...+55 °C max. 70 °C/24h 

without enclosure (40 °C) Operating -5 °C...+55 °C 

6 A with enclosure (60 °C) Humidity 40 °C / 95 % RH / 56 days 

Insulation category Group C , 500 V to VDE 0110 23 °C, 83 % / 40 °C, 93 % 20 cycles 

600 V UL, CSA 
Approvals UL Listed / CSA Certified 

Terminal marking 

Terminals 

Conforming to CENELEC EN 50013 

0.75...2.5 mm2 

Min. 1 x #18...12 AWG 
Max. 2 x #14 AWG or 1 x #12AWG 

SEV, CEBEC, DEMKO, NEMKO, 
SEMKO, Seti, Germanischer Lloyd, 
Bureau Veritas, Maritime Register 
of shipping, Lloyds register of 
shipping 

Short circuit protection 10 A slow (DT,gl) 

Standard conformity IEC 204-1, 337;SEV 1005, 1093; 
Electrical shock protection IP 2X (touch protection) VDE 0113, 0660 part 201; 

BS 4794; CEE 24; UL 486E 
Vibration (assembled to panel) 
Frequencies 10...2000 Hz 
Displacement 1.52 mm (peak-peak) max. 10 G max. 6 h 
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Refer Catalogue '§D5 

1061 

1041 

loll 

Individual part 

02 

Illuminated 

1071 

031 

16 

1101 

Cat. No. 

13 

2 

071 

1051 

11 

1161 

0 'f 

0 ' Pri , '"'' 

22.5nim 

1151 

Individual part 

liii 

16 

121 

0 Individual parts 

11 

Cat. No. 

1141 

01 colour 

caps ') 

Green 

Red 

Yellow 

Blue 

Clear 

' D5-ALO' 

- '-D5-ALF41° 1, 

05*LF5 

12 Lamp elements 

with diode and 

resistor 230/240 V AC 

.1° D5=300,, 

I. 

- 

D5-ALF6 

02 Diffuser blank 

'D5-ALf7 , 

b5-ADZ 

03 Legend diffuser 

13 Lamp elements with central 

lamp test 

"Ca 

with diode and 

resistor 230/240 V AC f D5-3RDD7 

104 Clear plastic front ring 

(for flush illuminated 

operators) 

D5-ALS1 

05 Guarded plastic front ring 

(for guarded illuminated 

operators) 

D5-ALG1 

141 Transformer block 

50/60 Hz for mounting 

on lamp elements 

Primary Secondary 

110...240 V 6V 1.2 VA 

220...240 V 6V 1.2 VA 

06 Flush illuminated plastic 

operator - Standard D5P-LF9 , 

380...415V 6V 1.2 VA 

D5-3TS7, 

440...480 V 6V 1.2 VA 13-3Te12 

Latched 220...240 V 24 V 1.2 VA ,,D5-3THS7 

1071 Flush illuminated plastic 

operator with metal front 

ring - Standard 05S;LFS, 

Latched 

15 Transformer 50/60 Hz 

with BA9s lamp holder 

Primary Secondary 

110...120 V 6V 1.2 VA D5-3T5, 

10 Coupling plate D5-A3L 220...240 V 6V 1.2 VA ';b5-3 ' , « 

11 Contact blocks - 1 N/O (Green) 
, - 

-D5-3X10, 

220...240V 24V 1.2 VA 

400V 24V 1.2 VA 

b5-3TH7 

1 N/C (Red) 

1 N/O E.M. b5-3-iC10E 

16 

1 N/C L.B. I - 65-3X0:1L- 

Notes: The D5 pushbutton series is also available with metal 
body D5M-... 
') Additional legend colour caps. 

Incandescent lamps 

1.2W 6, 12, 24, 36, 48, 60 V 

2W 12, 24, 36, 48, 60 V ,,'13A6S.:13:1Y21/11, 1 
2.4 W (long life) 

2.6 W 

16 Neon lamps 

110 V...127 V clear 

220 V...240 V clear 

:SBA9S-CN3-110V, 
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Oontro 

Refer Catalogue SD5 

Contact blocks (colour coded) 

D5-3X D5-3BX 
for front mounting for base mounting 

Versions 

O Front or base mounting 
O Small overall depth 

O Simple snap-on contacts 

O Easy to wire 

O Self-cleaning contacts 

O N/O - Green 
O N/C - Red 

O Low voltage - Blue 

Technical information, continued 

Front mounting Rated operating current /e 

-01 -10 -L01 -E10 24 V 48 V 110 V 220 V 230/240 V 

AC-1 10 A 10 A 
AC-15 8A 8A 6A 3A 3 A 

. 1 . 2 . 3 . 4 . 5 . 6 . 7 . 8 

Snap-on on latch 

2 contact levels 

up to 3 contact blocks per contact level 

Base mounting 

-10 

.3 .4 

-L01 

.5 .6 .7 .8 

-E10 

Snap onto the inside of the enclosure base or onto a hat rail, 

or secure with two screwed fixing straps 

3 contact blocks in one contact level possible 

Possibilities to combine (Front mounting) 

There are maximum 6 contact blocks to be combined 

Technical information 

Rated thermal current /th 
without enclosure (ambient 40 °C) 
with enclosure (ambient 60 °C) 

10 A 
6A 

Rated operating voltage Ue 690 V AC 

380 V 400 V 415 V 500 V 690 V 

AC-1 
AC-15 2.5A 2A 2.2A 1.5A 0.75A 

Rated operating current /e continued 

DC-13 24V 48V 110V 125V 220V 

-01, -10 3 A 1.5 A 0.2 A 0.6 A 0.1 A 
-01, -E10 1.3 A 0.4 A 0.13 A 0.13 A 65 mA 

DC-13 250 V 400 V 440 V 500 V 600 V 

-01, -10 0.3A 0.2A 0.04A 0.15A 0.13A 
-01, -E10 65 mA 26 mA 26 mA 

Short-circuit withstand 
without welding 

Switching rate 

Fuse rating 
permissible rated current 

Electrical life 

fast (D, gF) 
slow (DT, gG) 

10 A slow (DT, gG) 

6000 operations/hour 

16 A 
10A 

AC-11 0.1 A 1A 2A 3A 

millions of operations 10 3 1 0.5 

Contact duty electronic circuit (H-type- bridges) 
positive opening for: D5-3X01 

D5-3BX01 
Contact travel 
D5-... 

800 E-... 

-3X10 -3X01 
-3BX10 -3BX01 -3X01L 

3.3 5.7 1.05 5.7 3.1 5.7 

111.11 1 

1 1 3 9 0 0 1 2 3 4 5 6 0 0 1 2 3 4 5 6 

mm mm -69 MIT 

-3BX011. -3X10E -3BX10E 

3.1 5.7 1.1 5.7 1.1 5.7 

1.11.11 OMR. 
O 12345601234560123456 
mm mm r mm 

* in preparation 

Terminal marking 

Terminals 

CD 

MN 

open 

closed 

according to DIN EN 50 013 

0.75...2.5 mm2 18...12 AWG 
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Refer Catalogue'Sb5 

Lamp elements 

D5 -3D0, D5-3DBO, 
D5-3R D5-3RB 

D5-3D0, D5-3R 

X1 

D5-3DDO 
D5-3RDD 

D5-3DBO, D5-3RB 

X2 X1 if C X2 

Standard element 
Operating voltage max. 250 V 

D5-3DDO 

X1 

X5 

X2 

With central lamp test 
Operating voltage max. 250 V 

With series diode and resistor 
220 V AC or 240 V AC supply. 
Use incandescent lamp 130 V / 2.4 W 

D5-3RDD... 

X1 

X5 
X2 

With central lamp test 
With series diode and resistor 
220 V AC or 240 V AC supply. 
Use incandescent lamp 130 V / 2.4 W 

Technical information 

Lamp socket 

Lamp ratings max. 

Terminal marking 

Terminals 

BA 9s 

2 W (2.6 W for Pilot lights) 

according to DIN EN 50 013 

0.75...2.5 mm2 

O Front or base mounting 
O Small overall depth 

O Easy to wire 
O Self-cleaning contacts 

Possibilities to combine 

D5-3D0, D5-3R are to be combined with maximum 4 contact 
blocks or 2 contact blocks and one transformer 

D5-3DDO, D5-3RDD... are to be combined with 
maximum 2 contact blocks 

Central lamp test 

Li 

S1 F- Ki K2 K3 

X5 

Transformers 

D5-3TS... 

X1 1-1=11 X2 

D5-3T... (without clear lamp) 

X1 X2 

Technical information 

Performance 

Terminal marking 

Terminals 

Lamp socket 

max. 1.2 VA, 50 / 60 Hz 

according to DIN EN 50 013 

0.75...2.5 mm2 

BA 9s 

Variants 

Primary voltage [V] Secondary voltage [V] 
110...120 6 

220...240 6 

380...415 6 
440...480 6 

220...240 24 

Possibilities to combine 

Transformers D5-3TS... may be combined with one lamp holder 
D5-3D0 or D5-3R.. and maximum 2 contact blocks. 
Transformers D5-3T... can't be combined. 
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Ak° OVatiVe 
energies 

9.46al solution Pe/utogal 9ocea 

SR250t 7o -Brea 
250W Switch Mode No-Break"' DC Power System 

Uninterruptible DC 
Power Supply & battery 
management system 

e 24 Month Warranty 

Constant monitoring of battery circuit integrity 
Deep discharge protection 
Controls load and charge current independently 
Wide input voltage window tolerance 
Overload, short circuit & reverse polarity protect 
Automatic battery temperature compensation 
High efficiency switch mode design 
No transition switching between PSU & backup 
battery 
LED flash codes for precise state indication 
Two alarm relay outputs standard 
IS09001 Design management system 
Suitable for use with all types of lead acid 
batteries (batteries external to power supply) 

SPECIFICATIONS All specifications are typical at nominal input, full load and at 20°C unless otherwise stated. 

,ELECTRICALr ri' 
AC Input 

Frequency 

DC Input 

Fusing / Protection 

230V AC: 180V - 264V (factory default) 
110V AC: 88V - 132V (link selectable) 

45 - 65 Hz 

200 - 375V (contact factory for other voltages) 

Internal AC input fuse, output battery fuse 

Isolation 3.5KVAC 1 min. input / output, 
1KV DC input / earth 

Efficiency 

Inrush current 

Output Power 

Output Voltages 

Voltage adj. range 

Temp. Compensation 

Current Limit 

Line Regulation 

Load Regulation 

Noise 

Drift 

Hold-up time 

Thermal Protection 

Overvoltage 
Protection 

Battery Overcurrent 
Protection 

> 85% 

Soft start circuit 

250W continuous (0 - 50°C) 

13.8V, 27.6V, 41.4V, 55.2V 
Other voltages by request. 

85 - 105% of Vout 

Temperature sensor on 1.7m lead with ad- 
hesive pad: -4mV / °C / cell ±10% 

Straight line profile 

<0.2% over AC input range 

<0.4% open circuit to 100% load 

<1% 

0.03% / °C 

15 - 20 mS (nom. - max. Vin) without battery 

Automatic current reduction if >50°C. 
Self-resetting 

Over-voltage protection on output 
at - 130% of nominal output voltage 

Electronic circuit breaker (ELCB) allows 
max. battery current of 1.5x I psu continuous 
and trips when I bad > 6 X IPSU 

Specifications are subject to change without notice 
No liability accepted for errors or omissions. 

:No-BreaKr. F,UNCTIONSANDALARMS; 
Battery Charge 

Current Limit 
See Model Table for default settings. 
Charge current may be set to a max. 
of I psu -ILA where ILA is actual load current 

Reverse Polarity Battery reverse connection will open internal 
fuse (and produce alarm) 

Battery Monitoring 

ELCB 

- battery discharged 

- overload 

- short circuit 

Indication LEDs 

Alarms 

Relay contacts 

Standby Mode 

LED Codes 

Detects for presence of battery after 1 minute 
on start up, then every 60 minutes when 
charge current < 200mA 

Electronic Circuit Breaker operates under the 
following conditions: 
ELVD (electronic low voltage disconnnect) 
activates when battery voltage drops to 1.67V/ 
cell (adjustable) - auto reset 

Allows -150% load from battery without acting, 
Operates within 300ms for total load > 600% 
Acts within 2ms, backed up by fuse 

Battery System OK, Power OK, Standby 

Power OK (Mains/PSU fail, standby mode) 
Battery System OK - alarms when battery 

voltage low (on mains fail) , battery missing, 
battery circuit wiring faulty, BCT fail 
C - NO - NC full changeover rated 1A /24V DC, 
250VAC 

Turns off DC output of PSU & allows load to 
run off battery 

Refer to page 15 for full list of flash codes 
indicating operating or fault conditions 

STANDARDS, :w 

EMI 

Safety 

to CISPR 22 / EN55022 class A 

to IEC950 / EN60950 / AS/NZS3260 

ENVIRONMENTAL 

Operating 
temperature 

Storage temperature 

Humidity 

Cooling 

0 - 50 °C ambient at full load 
De-rate linearly >50 °C to 0 load @ 70 °C 

-10 to 85 °C ambient 

0 - 95% relative humidity non-condensing 

Natural Convection except for 12V model 
(fan) 

Innovative Energies Limited Phone +64 9 8350700 Fax +64 9 8373446 Email: info@innovative.co.nz 18 
1 Heremai St, Henderson, Auckland 7, New Zealand www.innovative.co.nz 
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250 Watt continuous 
AC/DC Stand Alone No-Breakm DC Power System OVati-Ve 

energies 

LA.. VULIJIJI. 

MODELS Output Voltage 
(Load/Charger) 

Max. Recomm. 
Load 

Current (I 0 

Charge 
Current Limit 
(minimum) 

PSU Rated 
Current 
(I psi') 

SR250C12 

SR250C24 

SR250C36 

SR250C48 

13.8V 

27.6V 

41.4V 

55.2V 

12.0A 

5.0A 

3.0A 

2.0A 

6.0A 

4.0A 

3.0A 

2.5A 

18.0A 

9.0A 

6.0A 

4.5A 

Please refer to pages 12 -15 for a detailed description of the No-Break'*" system functionality. 

MOUNTING DETAILS / DIMENSIONS:, 

.,:.,,emperature Probe 

to allow for adequate 
charging current as load 
take precedent over 
charging of battery 

PHYSICAI:V 

AC Input connector 

DC Output Connec- 
tions 

Alarm Connections 

Enclosure 

Indicators 

IEC320 input socket (similar to PCs etc.) 

M6 brass stud or Phoenix combicon' Plug-in 
style socket & mating screw terminal block: 

Plug in screw terminal block 

Powder coated or zinc plated steel / anodised 
aluminium 

Green LEDs: Power OK, Battery system OK 
Red LED: Standby 

ACCESSORIES BUPPLIEO';W: 
Mounting Feet together with screws 
AC power cord Standard 1.5m lead with IEC320 socket / local plug 
'Phoenix combicon' DC connector for 'X' version (max. wire 4mm2) 
Mating screw-terminal plug for alarm outputs (max. wire 2.5mm2) 
Crimp lugs for stud terminal versions 

ADDITIONAL OPTIONS 

19"Rack Mount 

Wall Mount Enclo- 
sure 

Temperature Probe 

Parallel redundancy 

Battery Condition 
Test (BCT) 

2U subrack available, with optional digital V/I 
meter. Refer page 112. 

PSU may be fitted into enclosure with MCBs 
and terminals. Refer page 114. 

Can be deleted or specify different length 

Use output diode: F+P60 
Refer page 118 for connections 

Available as an option, please specify 
duration & frequency (factory default 1hour 
every 23 hours if enabled) Relay output 
provided for indication or to control external 
load. 

'MODEL CODING AND SELECTION CHART 

SR250C 12 TFSL 
Input voltage and front 
panel standby switch 

230V AC 
110V AC 
110V DC 

switch = L 
switch = U 
switch = H 

Output DC Connector type: Stud = S 

Fan cooled: With fan = F 

Temperature Compensation Yes = T 

DC output: Nominal voltage 12, 24, 36, 48 

Function: C = No-BreakTM 

230V AC no switch = blank 
110V AC no switch = G 
110V DC no switch = J 

Phoenix combicon (plug in screw terminal block). X 

No fan = blank 

No = blank 

Specifications are subject to change without notice Innovative Energies Limited Phone +64 9 8350700 Fax +64 9 8373446 Email: info@innovative.co.nz 
1 Heremai St, Henderson, Auckland 7, New Zealand www.innovative.co.nz No liability accepted for errors or omissions. 
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SP313 Tennyson SPS Tennyson Tennis Center Electrical Switchboard OM Manual

Q-Pulse Id TMS896 Active 10/12/2014 Page 146 of 334



v. MEM 

E 
E 

r-- 

88 mm 

63 mm 

45 mm 

Dommoompourionl 

144 mm 

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

Applications 
itning transients and surges are a major cause of expensive electronic 
pment failure and business disruption. Damage may result in loss of . . 

;omputers, data commmunications, loss of revenue, and loss of profits. 
Ihe new Transient Discriminating FilterTM family of TVSS devices offer 
economical 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 
vith ERICO's Universal Transient Barrier UTB's to provide a coordinated 
pproach to protection of both the power and data control circuits. 

1 he TDF is a series connected single phase surge filter providing an 
aggregate surge capacity of 50kA (8/20[1s) - 20kA L-N & L-G and 10kA 
4l -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- 
ige and current providing superior protection for sensitive electronic 
equipment. 

MM. tot 

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 50kA surge capacity provides a 

high level of protection and long operational 
life 

5 year limited warranty 

CO' 
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PROCESS CONTROL TVSS PROTECTION 

SPECIFICATIONS 

4 

-40 

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 
CRITEC 

II 

1.2 4 

1 ' 

..,q z",:i 

''''''' ::1 ' 
! 8I2 21ift18.1C 41,3111, ' 

a__I I-3,1' 
a1r,:i.or,,,,,,, 

1117.190g6 

' ' 'TD,F-10A-240V 
sots ivwceict 

cy,,, porrr rime. ON62 W 

Filter: 
Inductor 

Capacitor type 

Attenuation @100kHz L-N 
Performance: 

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

Cat Cl - 3kA, 8/20ps 
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 

Ji 
Surface finish 

Warranty 
10120 2000 Test standards: 

Approvals 

line- Neutral 

-70 

10 100 

Frequency (kM2) 

Frequency performance of TDF -10A filter 

Surge rated to meet 

TDF-I 0A-120V 
120VAC/125VDC 
170Vrms 
10A 
50/60Hz 
<0.2mA 

TDF-10A-240V 
240VAC 
340Vrms 

50kA 8/20iis 
L-N, L-G and N-G 
20kA 8/20ps 
20kA 8/20iis 
10kA 8/201.1s 

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 -O 
Screw terminals 
1.0mm2 - 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, specifications are subject to 
change without notice. © Copyright 1999 

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

Hobart 

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 

fax+61 2 

fax+61 3 

fax+61 2 

6273-0399 Adelaide ph:+61 8 8366-6555 fax:+61 8 8366-6556 
9980-5092 Perth ph:+61 8 9358-1233 fax:+61 8 9358-1404 
9894-3216 Singapore pn:+ 65-763-2477 fax:. 65 763-2397 
6257-3127 Thailand pt. 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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v. I1 

Detailed Specifications for ERICO's 
TDS-DINLINE SURGE DIVERTER TDS180-4S 

Applications Features 
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 TDS I 80-4S 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 (8/20ps), 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. 

N 

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 

CO' 
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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 8/20ps 80kA 
Surge rating 10/350ps l6kA 

Energy rating 38401 

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 FI) 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 6mm2 

Warranty 5 years 

Test standards: 

Approvals UL1449 Edition 2 

AS 3260, IEC 950 

Certificate of suitability, 
Electricity Regulator 

Surge rated to meet ANSI/IEEE C62.4I-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 

-A KII 

Ti. T2 

611critEl 
3 5 9111311, 

2 4 8 8 10 /214 05 

[ 
TOSALARIN1 

Mitt EMICEY 

`TRANSIENT 
DISCRIMINATING' 

SUPPRESSOR 
TDS180-4S-277 

100 

cq 

5 

3 1. 

0.1 

1 20 1000 

Number of Impulses 

10000 

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 801CA SURGE SUPPRESSOR 

Hobart ph:+61 3 6237-3200 fax+61 3 

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

melbourne ph:+61 3 9894-2677 fa/c+61 3 

Canberra ph:+61 2 6257-3055 fax+61 2 

6273-0399 Adelaide ph:+61 8 8366-6555 fax:+61 8 8366-6556 
9980-5092 Perth ph:+61 8 9358-1233 fax:+61 8 9358-1404 
9894-3216 Singapore ph:* 65-763-2477 fax:* 65 763-2397 
6257-3127 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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Miniature circuit breakers 
Din-Safe MCBs (RCBO) 

D Standard AS/NZS 61009 

O Approval N17482 

O Short circuit, overcurrent and earth leakage protection 
O Handle sealable and padlockable 

O DIN Rail mounting 

Din-Safe MCB with pigtail 
Amp 

No of rating Voltage 
(V' 

Short 
circuit 
(kA' 

Trip 
Sens. 

Phase ' mA Cat. No 

2 6 110/240 10 1+N 30 DSRC80630P 

2 10 110/240 10 1+N 30 DSitCB1030P.' - 1 

2 16 110/240 10 1+N 30 DSRCB1630P ' 

2 20 110/240 10 1+N 30 DSRCB2030P - 

2 25 110/240 10 1+N 30 DSRCIf2530P - 

2 32 110/240 10 1+N 30 DSRCB3230P ' 1 

2 40 110/240 10 1+N 30 ,6SRCB4030P- . il 
Din-Safe MCB standard terminal configuration 

Amp 
No of rating 
Poles (A) 

Short Trip 
Voltage circuit Sens. 
(V) (kA) Phase') (mA) Cat. No ') 

2 6 110/240 10 1+N 10 a DSRCB0610A 

2 6 110/240 10 1+N 30 DSRCB06 30 ,- , 

2 10 110/240 10 1+N 10 DSRCB1016A 1 

2 10 110/240 10 1+N 30 DSRCB1030- 

2 10 110/240 10 1+N 100 DSRCB10100 

2 16 110/240 10 1+N 10 DSRCB1610A' 

2 16 110/240 10 1+N 30 OSRCB1630 ., 

2 16 110/240 10 1+N 100 DSRCB16100 

2 20 110/240 10 1+N 10 DSRCB2010A 

2 20 110/240 10 1+N 30 ,- DSRC62030 

2 20 110/240 10 1+N 100 DSRCB20100 ' 1 

2 25 110/240 10 1+N 30 

... . 

DSRCB2530- 
- 

- 

2 32 110/240 10 1+N 30 DSRCB3230` 

2 40 110/240 10 1+N 30 DSRCB4030 ' 

Application 
Din-Safe MCB is a combined MCB/RCD providing thermal overload, short circuit 

and earth leakage protection in the one integral unit. 

Din-Safe MCBs are suitable for use in residential, commercial and light 
industrial applications. 

Terminal configuration 

NEUTRAL 
(LOAD) 

PIGTAIL SUPPLY 
NEUTRAL 

ACTIVE 
(LOAD) 

N 

LIG 

DUMMY ACTIVE 
TERMINAL (L NE) 

DIN-Safe MCB with 
neutral pigtail 

suits standard 3 phase chassis 

DIN-Safe MCB 

standard terminal configuration 

Characteristics 
O Width: 2 modules. 

O For type AC residual currents. 4) 

O Rated voltage: 110/240 V/50-60 Hz. 

D Tripping characteristics of MCB part: 

IEC 60848 - C curve. 

O Short circuit capacity: 10 kA. 

O Terminal capacity: 25 mm2. 

O High immunity to transient current. 

O Profile as per Din-T MCB. 

Test button for periodic testing. 

NEUTRAL ACTIVE 
(LOAD) (LOAD) Notes: ') Unprotected neutral, not switched. 

0 0 2) Unprotected neutral, switched. 
3) Fits Din-T chassis (special configuration) 

refer page TBA. 

3) Some type "A" RCDs are stocked. Refer NHP. 

Nuisance tripping may be experienced in VFD 

and motor starting applications refer NHP. N 

0 0 Available on indent only. 

NEUTRAL ACTIVE 
(LINE) (LINE) 
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TERASAKI 
Innovators in Proierrion Technology 

Din-T MCBs + RCDs Technical data 

Tripping curves according to EN 60898 

The following tables show the average tripping curves of the Terasaki Din-T MCBs based on 

the thermal and magnetic characteristics. 

Curve C 

102 

10 

1 

10' 

10.2 

104 
1 1 5 2 3 4 5 10 20 30 40 50 

-x In 
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aInnovators in Protection Technology 
TERASAK 

Din-T MCBs + RCDs Technical data 

What is an RCD? 

The RCD (Residual Current Device) is a device intended to 
protect people against indirect contact, the exposed conductive 
parts of the installation being connected to an appropriate earth 
electrode. It may be used to provide protection against fire 
hazards due to a persistent earth fault current, without 
operation of the overcurrent protective device. 

RCDs having a rated residual operating current not exceeding 
30 mA are also used as a means for additional protection in case 

of failure of the protective means against electric shock (direct 
contact). 

Working Principle 

The main components of an RCD are the following: 

1111 The core transformer: which detects the earth fault current. 

The relay: when an earth fault current is detected, the relay 

reacts by tripping and opening the contacts. 

The mechanism: element to open and close the contacts 
either manually or automatically. 

The contacts: to open or close the main circuit. 

The RCD constantly monitors the vectorial sum of the current 
passing through all the conductors. In normal conditions the 
vectorial sum is zero (I1442=0) but in case of an earth fault, 
the vectorial sum differs from zero (I1 442=Id), this causes 

the actuation of the relay and therefore the release of the 
main contacts. 

Tett resistor - 
Secondary - 

winding 

Te St-button - 

Contacts 

4± Tripping 
71 mechanism 

---H- Relay 

transformer 
and primary 
winding 

Definitions related to RCDs 

RCCB = Residual Current Circuit Breaker 
without overcurrent protection. 

RCBO = Residual Current Circuit Breaker 
with overcurrent protection. 

Breaking capacity 

A value of AC component of a prospective current that an RCCB 

is capable of breaking at a stated voltage under prescribed 
conditions of use and behaviour. 

Residual making and breaking capacity (IAm) 

A value of the AC component of a residual prospective current 
which an RCCB can make, carry for its opening time and break 
under specified conditions of use and behaviour. 

Conditional residual short-circuit current (IAc) 

A value of the AC component of a prospective current which 
an RCCB protected by a suitable SCPD (short-circuit 
protective device) in series, can withstand, under specific 
conditions of use and behaviour. 

Conditional short-circuit current (Inc) 

A value of the AC component of a residual prospective 
current which an RCCB protected by a suitable SCPD in 
series, can withstand, under specific conditions of use and 
behaviour. 

Residual short-circuit withstand current 

Maximum value of the residual current for which the 
operation of the RCCB is ensured under specified conditions, 
and above which the device can undergo irreversible 
alterations. 

Prospective current 

The current that would flow in the circuit, if each main 
current path of the RCCB and the overcurrent protective 
device (if any) were replaced by a conductor of negligible 
impedance. 

Making capacity 

A value of AC component of a prospective current that an 

RCCB is capable to make at a stated voltage under prescribed 
conditions of use and behaviour. 

Open position 

The position in which the predetermined clearance between 
open contacts in the main circuit of the RCCB is secured. 

Closed position 
The position in which the predetermined continuity of the 
main circuit of the RCCB is secured. 

Tripping time 
The time which elapses between the instant when the 
residual operating current is suddenly attained and the 
instant of arc extinction in all poles. 

Residual current (Iin) 
Vector sum of the instantaneous values of the current 
flowing in the main circuit of the RCCB. 

Residual operating current 

Value of residual current which causes the RCCB to operate 
under specified conditions. 

Rated short-circuit capacity (Icn) 

Is the value of the ultimate short-circuit breaking capacity 
assigned to the circuit breaker. (Only applicable to RCBO) 

Conventional non-tripping current (Int) 
A specified value of current which the circuit breaker is 

capable of carrying for a specified time without tripping. 
(Only applicable to RCBO) 

Conventional tripping current (It) 
A specified value of current which causes the circuit breaker 
to trip within a specified time. 
(Only applicable to RCBO) 
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aInnovators in Protection Technolop, 
TERASAKI 

Din-T MCBs + RCDs Technical data 

RCDs classification according to EN 61008/61009 
RCDs may be classified according to: 

The behaviour in the presence of DC current 

(types for general use). 

III Type AC 

Type A 

The time-delay (in the presence of residual current) 

RCDs without time delay: type for general use 

RCDs with time delay: type S for selectivity 

Type AC 1) 2) 

The type AC RCDs are designed to release with sinusoidal 
residual currents which occur suddenly or slowly rise in 
magnitude. 

Residual current 

0.5 x IAn 

1 x IAn 

2 x IAn 

5 x IAn 

Tripping time 

t co 

t = <300 ms 

t = <150 ms 

t = <40 ms 

Tripping curve type AC 

') Standard in Australia 

') Type A acceptable in Australia 

Tripping curve type A 

') Standard in New Zealand 

') DSRCBH is type A. 

Type A 3) 4) 

Certain devices during faults can be the source of non- 
sinusoidal earth leakage currents (DC components) due to the 
electronic components e.g. diodes, thyristors etc. 

Type A RCDs are designed to ensure that under these conditions 
the residual current devices operate on sinusoidal residual 
current and also with pulsating direct current(*) which occur 
suddenly or slowly rise in magnitude. 

(") Pulsating direct current: current of pulsating wave form which 
assumes, in each period of the rated power frequency, the value 0 or a 

value not exceeding 0.006 A DC during one single interval of time, 
expressed in angular measure of at least 150°. 

Residual current Tripping time 

1. For sinusoidal residual current 

0.5 x IAn 

1 x IAn 

2 x IAn 

5 x IAn 

t =00 

t = <300 ms 

t = <150 ms 

t = <40 ms 

2. For residual pulsating direct current 

At point of wave 0° 

0.35 x IAn 

1.4 x IAn 

2.8 x IAn 

7 x IAn 

At point of wave 90° 

0.25 x IAn 

1.4 x IAn 

2.8 x IAn 

7 x IAn 

At point of wave 135° 

0.11 x IAn 

1.4 x IAn 

2.8 x IAn 

7 x IAn 

t = co 

t = <300 ms 

t = <150 ms 

t = <40 ms 

t co 

t = <300 ms 

t = <150 ms 

t = <40 ms 

t = co 

t = <300 ms 

t = <150 ms 

t = <40 ms 

330 

150 - 

40 

0 

- Type A 

Type AC 

MIL 

0 .511.4 2 22 5 7 

.0.35 
L025 
-0,11 

idan 
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aInnovuturs in Protection Technology 
TE LS SAKI 

Din-T MCBs + RCDs Technical data 

Nuisance tripping 

All Din Safe RCDs have a high level of immunity to transient currents, against 
current impulses of 8/20 ps according to EN 61008/61009 and VDE 0664.T1. 

Type A, AC 250 A 8/20 ps 

Type 5 3000 A 8/20 ps 

RCDs have a high level of immunity against alternating 
currents of high frequency according to EN 61008/61009. 

Curve 0.5 - 100 kHz - 200 A - EN 61008/61009 
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TERASAKI 
Innovators in Protection Technology 

Din-T MCBs + RCDs Technical data 

Use of an RCBO Din-Safe (DSRCB) 

Test-button 

Contact position indicator 
Access to the mechanism 
for extensions 

Toggle 

TEST-BUTTON 
To ensure the correct functioning of the RCBO, the 
test button T shall be pressed frequently. The device 
must trip when the test button is pressed. 

CONTACT POSITION INDICATOR 
Printing on the toggle to provide information of the 
real contact position. 

0.OFF 

0-OFF 
Contacts in open 
position. Ensure a 

distance between 
contacts > 4 term.. 

I-ON 
Contacts in closed 
position. Ensure 
continuity in the 
main circuit. 

TOGGLE 
To manually switch the RCBO ON or OFF 

ACCESS TO THE MECHANISM FOR EXTENSIONS 
It is possible to add an auxiliary contact, shunt trip, 
undervoltage release or motor operator, following the 
stack-on configuration of the extensions in "section 4. 

ALL CABLES MUST BE CONNECTED TO THE RCBO 
All conductors, phase and neutral, that constitute 
the power, supply of the installation to be protected, 
must be connected to the RCBO to either upper or 
lower terminals according to the following diagram. 

110/230 V 

I I 

I 
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Din-T MCBs + RCDs Technical data 

Product related information 
Influence of air ambient temperature on the rated current 

Influence of temperature on RCBOs (Din Safe DSRCB) 

The thermal calibration of the RCBO was carried out at an ambient 
temperature of 30 °C. Ambient temperatures different from 30 °C 

influence the bimetal and this results in earlier or later thermal tripping. 

16 - 40 A 

% In 

140 

120 

100 

60' 

0 10 20 30, -60 60 -PC 
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aInnovators in Protection Technology 
TE ASA(O 

Din-T MCBs + RCDs Technical data 
Tripping current as a function of the frequency 

All RCDs are designed to work at frequencies of 50-60 Hz, therefore to work at different values, we must consider the variation of the 
tripping sensitivity according to the tables below. It should be taken into consideration that there is a no tripping risk when pushing 
the test-button, due to the fact that such action is made by means of an internal resistor with a fixed value. 

RCBO DSRCB 

iype`AC') - 1`0 Hz -30 Hz- 50'Hi '100-Hz - `120040 .300=114 2 

30 mA 0.62 0.65 0.80 0.91 1.24 1.55 1.88 

100 mA 0.74 0.71 0.80 0.95 1.16 1.38 1.59 

300 mA 0.80 0.74 0.80 0.97 1.19 1.44 1.64 

500 mA 1.10 0.81 0.80 0.89 1.18 1.38 1.68 

Type A') 
30 mA 8.17 3.13 0.75 1.70 3.10 3.52 3.67 

100 mA 6.81 2.71 0.75 1.43 2.35 2.58 2.71 

300 mA 6.20 2.16 0.75 0.49 0.87 0.74 0.95 

500 mA 4.34 1.53 0.75 0.39 0.59 0.62 0.64 

Notes: ') The standard NHP/Terasaki type is the "type AC" in Australia, Type "A" in New Zealand. 
') The standard NHP/Terasaki DSRCBH single pole RCBO is "type A" in Australia and New Zealand. 
') The numbers in the table above are multipliers, e.g. A "DSRCD" at 50 hz has an 0.8 multiplier. 

Therefore a 30 mA, "type AC" RCD will trip at (0.8 x 30 mA) 24 mA. 

Power tosses 
The power losses are calculated by means of measuring the voltage drop between the incoming and the outgoing terminal of the 
device at rated current. Power loss per pole: 

RCBO -DinSafe MCB DSRCB 

:In (A) 4 10 13 , 20 V 25 32 40 

Z (mOhm) 125 53 16.5 11 9 9 8 7 1 5 6 4 7 3 6 

Pw,(W) 2.0 19 16 20 25 28 35 48 58 
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TER SAKI 
Innavirturs in Priercrion Tr ./mangy 

103 

Din-T MCBs + RCDs Technical data 

RCBO (DSRCB) let-through energy Pt 

The benefit of an RCBO in short-circuit conditions, is its ability to reduce the 
value of the let-through energy that the short-circuit would be generating. 

Din-Safe DSRCB 

Curve C 

Let-through energy at 230 V 

C40 
C25 
C15 

C10 

zezarestiimmor-- 
AVAr./.0111111111VAIMI 
...CCACANIMINIV 

.0c,owdmirmiter- 
.411111/211/ 
Adarats 

Pr 

2 3 4 5 6 7 8 9 10 
Protpective current !cc (kA)--g- 

RCBO - Din-Safe (DSRCB) 

RCBO - Din-Safe (DSRCB) 

Dimensions in mm 

C32 
C20 

C13 

C6 
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eInnovators in Poleceion Technology 
TERASAKI 

Din-T MCBs + RCDs Technical data 

Text for specifiers 

RCBO Din Safe (DSRCB) 

The residual making and associated MCB: 

Din-T6 6000 A 

4r. Din-T10 7500 A 

According to EN 61009 standard. 

Intended to detect residual sinusoidal currents (type AC) or residual 
pulsating direct currents (type A). 

Resistance against nuisance tripping according to VDE 0664 T1 and 

EN 61009. 

Working ambient temperature from -25 °C up to +40 °C for type A 

and from -5 °C up to +40 °C for type AC. 

Approved by CEBEC, VDE , KEMA, IMO, etc. 

The RCBO 1 P+N is 2 modules wide or 1 module wide. 

The neutral pole is on the left hand side. The N pole closes first of 
all poles and opens last of all poles. 

Nominal rated currents are: 4 up to 40 A. 

III Characteristic B & C. 

Nominal residual currents are: 10, 30, 100, 300, 500, 1000 mA. 

The test circuit is protected against overloads. 

The short-circuit capacity is 10 kA, with selectivity class 3. 

The making and breaking capacity is 500 A. 

The residual making and breaking capacity is 7500 A. 

Terminal capacity from 1 up to 25 mm' rigid in the top terminals 
and from 1 up to 35 mm' in the bottom terminals. 

The devices 10, 30, 100 mA type A or AC always have vertical 
selectivity with devices 300 mA type S. 

Both incoming and outgoing terminals have a protection degree 

of IP 20. 

Isolator function due to Red/Green printing on the toggle. 

Auxiliary contacts can be added on the right hand side. 

RCBOs can be released by means of a shunt trip or undervoltage 

release. 

RCBOs can be remotely controlled by means of a motor operator. 
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TE ASA 1 
Innovators in Protection Technoloff 

Din-T MCBs + RCDs Technical data 
Overview Din-Safe RCDs 

Device type definition 

Rating/description Cat. No. 

MAW 

OSRCB 

Standards IEC 61009-1 

Magnetic tripping characteristics C 

Residual tripping characteristic ') AC. A 

Tripping time at IAn Instantaneous ms <300 

Selective ms 

Rated current A 4, 6, 10, 13, 16, 20, 25, 32, 40 

Rated residual current IAn mA 10. 30 

Calibration temperature °C 30 

Number of poles versus modules 

Rated voltage Un 2 P AC V no, 240 (1 P+N) 

3 P AC V 

4 P AC V 

Frequency Hz 50/60 

Maximum service voltage Ubmax V 255 

Minimum service voltage Ubmin V 100 

Power supply Top/Bottom 

Selectivity class 3 

Rated making and breaking capacity (Im) A 

Residual making and breaking capacity (lAm) A 7500 

Conditional short-circuit capacity (Inc) A 

Conditional residual short-circuit capacity (lAc) A - 

Short-circuit capacity (Icn) A 10000 

Grid distance (safety distance between two devices) mm 35 

Isolator application yes 

Insulation degree Insulation voltage V (DC) 500 

Shock voltage (1.2/50 ms) kV 6 

Insulation resistance (m0hm) 1000 

Dielectric strength V 2500 

Shock resistance (in x, y, z direction)(IEC 60077/16.3) 40 g, 18 shocks 5 ms 

Vibration resistance (in x, y. z direction; IEC 60068-2-6) 1.5 9, 30 min, 0...80 Hz 

Endurance electrical at Un, In 10000 

mechanical at Un, In 20000 

Protection degree (outside/inside electrical enclosure) IP 20 / IP 40 

Self extinguish degree (according to UL 94) V2 

Tropicalisation (according to IEC 60068-2, DIN 40046) °C/RH +55/95 I. 
Pollution degree (acc. IEC 60947.1) 3 

Operating temperature °C 25..+60 

Storage temperature °C -5...+70 

Terminals capacity Rigid cable min/max (Top) mm' 1/25 

Flexible cable min' /max (Top) mm' 1/16 

Rigid cable min/max (bottom) mm' 1/35 

Flexible cable min' /max (bottom) mm' 

('Flexible cable 0.75/1/1.5 mm' with cable lug) 

1/25 

Torque Top/Bottom Nm 3/4 

Add-on devices (side add-on) Auxiliary contacts yes 

UVT yes 

Shunt trip yes 

Motor operator yes 

Panelboard switch Bottom 

Busbars systems Pin Bottom 

Fork yes 

Accessories 

Dimensions, weights, 9 Poles 1+N 

packaging (HxDaW) 86x68xW mm 36 

Weight/unit g 250 

Package/unit 1/6 

Note: ') Refer catalogue section (co types. 

') Making sure that N-I. and both flying leads are disconnected. 
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Valid for the following Soft starter Models: 
MSF-017 to MSF-1400 

MSF 
SOFT STARTER 

INSTRUCTION MANUAL 

Document number: 01-1363-01 
Edition: r2 
Date of release: 2001-04-20 
© Copyright Emotron AU 2000 
Emotron retain the right to change specifications and illustrations in the 
text, without prior notification. The contents of this document may not 
he copied without the explicit permission of Emotron A13. 
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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. 
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1. GENERAL INFORMATION 

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

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

The soft starter is fitted with a connection for pro- 
tective earth 1 (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. 
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. 

2. 

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 

FLC 

Time 

03-F111 

Fig. 4 Current control 

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

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

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

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

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

DESCRIPTION 9 
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3. HOW TO GET STARTED 

Ll 
L2 

L3 

N 

PE 

ii 

Q1 

L 

Ll U L3 PE 01 02 PE 21b.211 23L3 241 33b,3 32 

71 72 T3 PE 11 12 13 14 15 16 17 18 19 

69 70 

75 76 77 

O 
PE 

L 
I 

of 
start /Slop 

03-F17 

Fig. 6 Standard wiring. 

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

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

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

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

10 HOW TO GET STARTED 

3.2 Main functions/Applications 

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

Switch on the control voltage (normally 1 x 230 V), all 

segments in the display and the two LED's will be illu- 
minated for a few seconds. Then the display will show 
menu 001. An illuminated display indicates there is 

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

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

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

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

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

4 0 0 
Nominal motor voltage 

Default: 400 V 

Range: 200-700 V 

0 4 2 
0 
0 

4 5 
Nominal motor current 

Default: Nominal current soft starter 

Range: 25% - 150% of Inft in Amp 

4 3 0 
0 

2 2 
Nominal motor power 

Default: Nominal power soft starter 

Range: 25% - 300% of Pnsoft in kW 

0 4 4 
0 
0 

4 5 0 
Nominal motor speed 

Default: Nominal speed soft starter 

Range: 500-3600 rpm 

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 

1 
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-I " to confirm new value. 
Key "NEXT -÷ ", "PREV " to change menu. 

0 4 0 
0 

0 F F 

Stop time ramp 1 

Default: oFF 

Range: oFF, 2-120 sec 

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

"oFF" if only soft start requires. 

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

0 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. Nov the Motor current 
can be viewed on the display. 

0 0 5 
0 
0 

RMS current read-out 

Default: 

Range: 0.0-9999 Amp. 

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

12 HOW TO GET STARTED 

3.7 Starting 

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

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

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

Current (A) 

FLC - 

03-F116 

Time 

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

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

To make the right choice the following tools are 
used: 

The norm AC53a. 
This norm helps selecting the soft starter rating with 
regard to duty cycle, starts per hour and maximum 
starting current. 
The Application Rating List. 
With this list the soft starter rating can be selected 
depending on the kind of application used. The list 
use 2 levels of the AC53a norm. See table 1, page 
15. 
The Application Function List. 
This table gives an complete overview of most 
common applications and duties. For each applica- 
tions the menu's that can be used are given. See 
table 2, page 17. 
Function and Combination matrix. 
With these tables it is easy to see which combina- 
tions of Main and additional functions are possible, 
see table 3, page 19 and table 4, page 19. 

4.1 Soft starter rating according to 
AC53a 

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

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

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

103,48) 

Starts per hour 

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

Start time (seconds) 

Start current (multiple 
of FLC) 

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

Fig. 8 Rating example AC53a. 

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

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

Starts per hour 

Start 
Duration 
- - - - 

Run Time 

Time 

TIME 

Duty Cycle = (Start Duration + Run Time) 

(Start Duration + Run Time + Off Time) 
(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 

03.59) 

Off time (seconds 
between starts) 

Start time (seconds) 

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

Fig. 10 Rating example AC53b. 

I- 

CC 
CC 

0 

Start 
Duration 

Off 
Time 

TIME (03-F611 

Fig. 11 Duty cycle, bypassed 

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

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

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

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

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

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

NOTE! To compare Soft Starters it's important to ensure 
that not only FLC (Full Load Current) is compared but also 
that the operating parameters are identical. 

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

Description and use of the table: 
Applications. 
This column gives the various applications. If the 
machine or application is not in this list, try to iden- 
tify a similar machine or application. If in doubt 
pleas contact your supplier. 
AC53a ratings. 
The rating according to AC53a norm is here classi- 
fied in 2 ratings. The first for normal/light duty 
(3.0-30:50-10) 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 I Applications Rating List 

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

AC 53a 
5.0-30:50-10 

(heavy) 

Typical 
starting 

current % 

Main function 
Menu nr. 

Stop function 
Menu nr. 

General & Water 

Centrifugal Pump 

Submersible Pump 

Conveyor 

Compressor: Screw 

Compressor, Reciprocating 

Fan 

Mixer 

Agitator 

x 300 22 22 

x 300 22 22 

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

x 300 25 

x 400 25;=1 

x 300 25;=2 - 

x 400-450 25;=1 - 

x 400 25;=1 

Metals & Mining 

Belt Conveyor 

Dust Collector 

Grinder 

Hammer Mill 

Rock Crusher 

Roller Conveyor 

Roller Mill 

Tumbler 

Wire Draw Machine 

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

x 350 

x 300 25;=1 36;=1 

x 450 25;=1 36;=2 

x 400 25;=1 

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

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

x 400 25;=1 - 

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

Food Processing 

Bottle Washer 

Centrifuge 

Dryer 

Mill 

Palletiser 

Separator 

Slicer 

x 300 25;=2 

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

x 400 25;=2 

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

x 450 25;=1 

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

x 300 25;=1 

Pulp and Paper 

Re-Pulper 

Shredder 

Trolley 

x 450 25;=1 

x 450 25;=1 

x 450 25;=1 

Petrochemical 

Ball Mill 

Centrifuge 

Extruder 

Screw Conveyor 

x 450 25;=1 

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

x 500 25;=1 

x 400 25;=1 

Transport & Machine Tool 

Ball Mill 

Grinder 

Material Conveyor 

Palletiser 

Press 

Roller Mill 

Rotary Table 

Trolley 

Escalator 

x 450 25;=1 

x 350 25;=1 36;=1 

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

x 450 25;=1 

x 350 25;=1 

x 450 25;=1 

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

x 450 25;=1 

x 300-400 25;=1 

Lumber & Wood Products 

Bandsaw 

Chipper 

Circular Saw 

Debarker 

Planer 

Sander 

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

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

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

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

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

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

Description and use of the table: 
Application /Duty. 
This column gives the various applications and level 
of duty. If the machine or application is not in this 
list, try to identify a similar machine or application. 
[fin 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. 
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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. 

Need 
efficiency 

to stop quick both by emergency and pro- duciency reasons. 

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

361 34 35 
36: - =2, ' 34 ',35 

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

Worn out tool Shaft power overload 92-95 

Broken coupling Shaft power underload 96-99 

ROCK 
CRUSHER 
Heavy 

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

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. 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 band saw shaft power analog 
output. 54-56 

Worn out saw blade Shaft power overload 

Broken coupling, saw blade or belt Shaft power underload 

CENTRIFUGE 
Heavy High inertia load Linear Torque ramp gives linear acceleration and lowest 

possible starting current. 25; =1 

To high load or unbalanced centrifuge Shaft power overload 

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

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

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

Application/ 
Duty Problem Solution MSF Menus 

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

possible starting current. 25; =1 

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

Broken or damaged blades Shaft power overload 92-95 

Shaft power underload 96-99 

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

possible starting current. 

Torque boost in beginning of ramp. 30,31 
Jamming Shaft power overload 92-95 

Fast stop Controlled sensor less soft brake with reversing contactor 
for heavy loads. 36;= 2,34,35 

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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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 
table is given. 

Table 4 Start/stop combination. 

NOTE! Voltage and torque ramp for starting only with 
softbrake. 
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Voltage ramp start X X X X 

Torque control start X X X X 

Current limit start X X X X 

Voltage ramp with current limit X X X X 

Pump control X X 

Analog input X X 

Direct on line start X 

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

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

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

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

not critical. 

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

4.7.4 Pole-changing contactor and two speed 
motor 

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

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

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

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

4.7.7 Pump control with soft starter and 
frequency inverter together 

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

4.7.8 Starting with counter clockwise rotating 
loads 

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

20 APPLICATIONS AND FUNCTIONS SELECTION 

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

4.7.10 How to calculate heat dissipation in 
cabinets 

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

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

4.7.12 Operation above 1000 m 

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

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

4.7.13 Reversing 
Motor reversing is always possible. See Fig. 31 on page 
34 for the advised connection of the reverse contactors. 

At the moment that the mains voltage is switched 
on, the phase sequence is monitored by the control 
board. This information is used for the Phase Reverse 
Alarm (menu 88, see § 7.22, page 56). 

However if this alarm is not used (factory default), it 
is also possible to have the phase reversal contactors in 
the input of the soft starter. 
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5. OPERATION OF THE SOFT STARTER 

Fig. 12 MSF soft starter models. 

5.1 General description of user 
interface 

WARNING! Never operate the soft starter with 
removed front cover. 

To obtain the required operation, a number of parame- 
ters must be set in the soft starter. 

Setting/configuration is done either from the built- 
in keyboard or by a computer/control system through 
the serial interface or bus (option). Controlling the 
motor i.e. start/stop, selection of parameter set, is done 
either from the keyboard, through the remote control 
inputs or through the serial interface (option). 

Setting 

WARNING! Make sure that all safety measures have 

been taken before switching on the supply. 

Switch on the supply (normally 1 x 230 V), all seg- 
ments in the display will light up for a few seconds. 
Then the display will show menu 001. An illuminated 
display indicates there is supply voltage on the PCB. 

Check that you have voltage on the mains contactor 
or on the thyristors. To be able to use all extended 
functions and optimize of the performance, program 
the motor data. 

5.2 PPU unit 

03-F28 

,B. B. B. 
MENU 

0 RUNNING 

0 START/STOP 

R Et a 
VAWE 
01 initial voltage et start (%) 
02 Start mewl (set.) 
03 Step down voltage et stop ( %) 
04 Stott male 3(480 
05 Sierra readopt 
08 Controlmode 
07 Extended functions 

//// 
,START, 

STOP //// PREY NEXT 

ENTER 

Fig. 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. 

Vo tage 

UN 

Time 

Running-LED, 
flashing 

Running- 
LED, on 

Running-LED, 
flashing 

Start/stop- Start/stop- 
LED, on 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. 

901-91 
Key lock status' 221 

RMS currents and voltages' 211-216 
in each phase 

Viewed soft starter data 

Reset to factory settings 

Serial communication 11 

Automatic return menu 

"JOG" enable 

Run at F1 &F4 alarm 

201-208 

199 

1 -114 

105 

103-104 

101-102 

Machine protection 089-099 

N 
081-088 Main supply protection 

5 I Alarm List 

L001J Initial voltage 
002 Start ramp time 

L003 'Step down voltage at stop 

004 Stop ramp time 

I 005 I RMS current 

006 Control mode 

Menu expander 

008 Menu expander 

Motor protection 
N 
071-075 

011-014 Dual ramp start/stop 

016-018 Initial and end torque at start 

020-025 Main functions 

030-040 1 Additional functions 

041-046 

051-052 

054-056 

057-058 

Nominal motor parameters 

Relay K1 &K2 functions 

Analogue output 

Digital input 

061 Parameter set 

03.F30 

Fig. 15 Menu structure. 
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5.5 The keys 
The function of the keyboard are based on a few simple 
rules. At power up menu 001 is shown automatically. 
Use the "NEXT --. " and "PREV 4- "keys to move 
between menus. To scroll through menu numbers, 
press and hold either the "NEXT " or the "PREV 

" key. The "+" and "-" keys are used to increase 
respectively decrease the value of setting. The value is 

flashing during setting. The "ENTER 4-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 01 and IC7I 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. 41 

PREV 

Display next menu. 
. .p.. 

NEXT 

Decrease value of setting. 

Increase value of setting. 

Confirm setting just made. 
Alarm reset. 

ENTER 
411 
RESET d 

JOG Reverse 

JOG Forward 

Table 6 Control modes 

5.6 Keyboard lock 
The keyboard can be locked to prohibit operation and 
parameter setting by an unauthorised. Lock keyboard 
by pressing both keys "NEXT " and "ENTER 
4-J " for at least 2 sec. The message '- Loc' will display 

when locked. To unlock keyboard press the same 2 
keys "NEXT " and "ENTER " for at least 2 

sec. The message 'unlo' will display when unlocked. 
In locked mode it is possible to view all parameters 

and read-out, but it is forbidden to set parameters and 
to operate the soft starter from the keyboard. 

The message '-Loc' will display if trying to set a 

parameter or operate the soft starter in locked mode. 
The key lock status can be read out in menu 221. 

2 21 °° 

no 
Locked keyboard info 

Default: no 

Range: no, YES 

no Keyboard is not locked 

YES Keyboard is locked 

5.7 Overview of soft starter opera- 
tion and parameter set-up. 

Table with the possibilities to operate and set para- 
meters in soft starter. 

Control mode is selected in menu 006 and Parame- 
ter set is selected in menu 061. For the keyboard lock 
function, see § 7.30, page 65. 

Operation/ 
Set-up 

Control mode 

Start/Stop JOG fwd/rev Alarm reset 

Setting of parameters 

Parameter set with 
external selection 

Menu 061=0 

Parameter set with 
internal selection 

Menu 061=1-4 

Keyboard 
Menu 006=1 

Unlocked 
keyboard Keyboard Keyboard Keyboard Keyboard 

Locked 
keyboard 

Remote 
Menu 006=2 

Unlocked 
keyboard 

Remote Remote Remote and 
keyboard 

Remote Keyboard 

Locked 
keyboard 

Remote Remote Remote Remote 

Serial comm. 
Menu 006=3 

Unlocked 
keyboard 

Serial comm Serial comm 
. Serial comm 

and keyboard Serial comm 

Locked 
keyboard 

Serial comm Serial comm Serial comm Serial comm 
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6. INSTALLATION AND CONNECTION 

Mounting, wiring and setting the device into operation 
must be carried out by trained personnel (electricians 
specialised in heavy current technology): 

In accordance with the local safety regulations of 
the electricity supply company. 
In accordance with DIN VDE 0100 for setting up 
heavy current plants. 

Care must be taken to ensure that personnel do not 
come into contact with live circuit components. 

WARNING! Never operate the soft starter with 
removed front cover. 

6.1 Installation of the soft starter 
in a cabinet 

When installing the soft starter: 
- Ensure that the cabinet will be sufficiently 

ventilated, after the installation. 
- Keep the minimum free space, see the tables 

on page 25. 
- Ensure that air can flow freely from the 

bottom to the top. 

NOTE! When installing the soft starter, make sure it does not 
come into contact with live components. The heat generated 
must be dispersed via the cooling fins to prevent damage to the 
thyristors (free circulation of air). 

MSF-017 to MSF-835 soft starters are all delivered as 

enclosed versions with front opening. The units have 
bottom entry for cables etc. see Fig. 25 on page 29 and 
Fig. 27 on page 31. MSF-1000 and MSF-1400 are 
delivered as open chassis. 

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

NOTE! For UL-approval use 75°C Copper wire only. 

MSF-017 to MSF-250 

W1 

H 
H I. 

. 4 _. 

I 

03-F07 W 0 03-F98 

Fig. 16 MSF-017 to MSF-250 dimensions. 
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0 

wl 

Fig. 17 Hole pattern for MSF-017 to MSF-250 (backside view). 

L 

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 
Corm/ 

Fan 
Dimension 

HxWxD (mm) 
Hole dist. 
w1 (mm) 

Hole dist. 
hl (mm) 

Diam./ 
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 

Tightening torque for bolt (Nm) 

Cable PE-cable Supply and PE 

-017, -030, -045 100 100 0 15x4 (M6), PE (M6) 8 8 0.6 
-060, -075, -085 100 100 0 15x4 (M8), PE (M6) 12 8 0.6 

-110,-145 100 100 0 20x4 (M10), PE (M8) 20 12 0.6 

-170, -210, -250 100 100 0 30x4 (M10), PE (M8) 20 12 0.6 

1) Above: wall-soft starter or soft starter-soft starter 

MSF-310 to MSF-1400 

Table 9 MSF-310 to MSF-1400 scc Fig. 20 of, page 26. 

MSF 
model 

Class Connection 
Cony./ 

Fan 
Dimension 

HxWxD (mm) 
Hole dist. 
w1 (mm) 

Hole dist. 
h1 (mm) 

Diam./ 
screw 

Weight 
(kg) 

-310 IP 20 Busbars Fan 532x547x278 460 450 8.5/M8 42 

-370, -450 IP 20 Busbars Fan 532x547x278 460 450 8.5/M8 46 

-570 IP 20 Busbars Fan 687x640x302 550 600 8.5/M8 64 

-710 IP 20 Busbars Fan 687x640x302 550 600 8.5/M8 78 

-835 IP 20 Busbars Fan 687x640x302 550 600 8.5/M8 80 

-1000, -1400 IPOO Busbar Fan 900x875x336 Fig 23 8.5/M8 175 

Table 10 MSF-310 to MSF-1400. 

MSF 
model 

Minimum free space (mm): Dimension 
Connection, 
busbars Al 

Tightening torque for bolt (Nm) 

above 1) below at side Cable PE-cable Supply and PE 

-310, -370, -450 

-570, -710, -835 
-1000, -1400 

100 
100 
100 

100 
100 
100 

0 

0 

100 

40x8 (M12) 
40x10 (M12) 
75x10 (M12) 

50 

50 

50 

12 

12 

12 

0.6 
0.6 
0.6 

1) Above: Wall-soft starter or soft starter-soft starter 

INSTALLATION AND CONNECTION 25 

SP313 Tennyson SPS Tennyson Tennis Center Electrical Switchboard OM Manual

Q-Pulse Id TMS896 Active 10/12/2014 Page 186 of 334



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). 

Fig. 21 Busbar distances MSF -310 to MSF -835. 

Table 11 Busbar distances 

MSF model 
Dist. hi 
(mm) 

Dist. wl 
(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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O 
cr) 

0 

c 

875 

I 

I 

03.F12 

Fig. 22 MSF -1000 to -1400 

Fig. 23 Holc paten? 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, -L. (PE), Mains supply, Motor 

(on the right and left inside of the cabinet) 
2. Protective earth, 1 (PE), Control voltage 
3. Control voltage connection 01, 02 

4. Mains supply Ll, L2, 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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L 

Fig. 25 Cormettioit of MSF-110 to MSF-145. 

Connection of MSF-110 to MSF-145 

Device connections 
1. Protective earth, L (PE), Mains supply, Motor 

(on the left inside of the cabinet) 
2. Protective earth -L (PE), Control voltage 
3. Control voltage connection 01, 02 
4. Mains supply Ll, L2, L3 
5. Motor power supply T1, T2, T3 
6. Current transformers (possible to mount outside 

for bypass see § 7.12, page 43) 
7. Mounting of EMC gland for control cables 
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0000 0000 00000 0000 D 
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Fig. 26 Constectiott of MSF-170 to MSF-250 

Connection of MSF-170 to MSF-250 

Device connections 
1. Protective earth, (PE), Mains supply, Motor 

(on the left inside of the cabinet) 
2. Protective earth L (PE), Control voltage 
3. Control voltage connection 01, 02 
4. Mains supply Ll, L2, L3 
5. Motor power supply T1, T2, T3 
6. Current transformers (possible to mount outside 

for bypass see § 7.12, page 43) 
7. Mounting of EMC gland for control cables 
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Fig. 27 Coomectiort of MSF-170 to MSF-1400. 

Connection of MSF-310 to MSF-1400 

Device connections 
1. Protective earth, 4- (PE), Mains supply and 

Motor 
2. Protective earth, k (PE), Control voltage 
3. Control voltage connection 01, 02 
4. Mains supply Ll, L2, 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 

J1 
o 

ILIA 
LP-A 

U 

11112113.114115_1161.17_1181 

E11 -E119 

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 kn. 12 

13 Supply/control voltage to PCB terminal 11 and 12, 
10 kfi 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 liQ, current signal: 100 Q. 

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 k.Q. 17 

18 Supply/control voltage to PCB terminal 16 and 17, 
10 k52 potentiometer, etc. 

+12 VDC ±5%. Max. current from +12 VDC = 50mA. 
Short circuit proof. 

19 Remote analogue output control 
Analogue Output contact: 
0-10V, 2-10y; min load impedance 70052 
0-20mA and 4-20mA;max load impedance 75052 

21 Programmable relay K1. Factory setting is "Opera- 
tion" indication by closing terminal 21- 22. 

1-pole closing contact, 250 VAC 8A or 24 VDC 8A 
resistive, 250 VAC, 3A inductive. 22 

23 Programmable relay K2. Factory setting is "Full volt- 
age" indication by closing terminal 23-24. 

1-pole closing contact, 250 VAC 8A or 24 VDC 8A 
resistive, 250 VAC, 3A inductive. 24 

31 Alarm relay K3, closed to 33 at alarm. 
1-pole change over contact, 250 VAC 8A or 24 VDC 
8A resistive, 250 VAC, 3A inductive. 

32 Alarm relay K3, opened at alarm. 

33 Alarm relay K3, common terminal. 

69-70 PTC Thermistor input Alarm level 2.4 k52 Switch back level 2.2 ka. 

71-72* Clickson thermistor Controlling soft starter cooling fine temperature 
MSF-310 - MSF-1400 

73-74* NTC thermistor Temperature measuring of soft starter cooling fine 

75 Current transformer input, cable S1 (blue) Connection of L1 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 

LS L2 L3 PE 

100-240 - ±10% 

PE 

L1 L2 L3 PE 01 02 PE 211_,...3 221 231_,,3 241 33 K3 31 32 69 70 

T1 12 T3 PE 11 12 13 14 15 16 17 18 19 75 76 77 

O 
PE 

t_. 

start /stop 

03-F25 

Fig. 29 Wiring circuit, "Minimum wiring". 

The figure above shows the "minimum wiring". See 
§ 6.1, page 24, for tightening torque for bolts etc. 
1. Connect Protective Earth (PE) to earth screw 

marked 1 (PE). 
2. Connect the soft starter between the 3-phase mains 

supply and the motor. On the soft starter the mains 
side is marked Ll, L2 and L3 and the motor side 
with 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 § 1.5, page 
6. 

NOTE! If local regulations say that a mains contactor should be 

used, the 1(1then 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. 

11 

12 

L3 

N 

PE 

0 C1 

PTC 

LL 
L 

start /stop 

Analogue in 

Lam. 

I 

-r 
PSI 

Analogue out 
O 10v 

2 10V 

O 20mA 

a 20mA 

Parameter set IP51 IPS2 

1 10.^ 
2 'closed open 

3 'open 'closed 

4 'closed 'closed 

01 
n 

03-F18 

Fig. 30 Analogue input control, parameter set, analogue output 
and PTC input. 

Ll 

L2 

L3 

N 

PE 

tt 12 L3 PE 01 02 PE 21L,22 231_,51 

T1 72 13 PE 11 12 13 14 15 16 17 18 

li 
99l 1 OF I 

li 

-11 , 

V V W Pf 

(0) 

K3 32 69 70 

19 75 76 77 

03-F20 

01 

Li 

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: 

001 °0 

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 lin, is a suitable choice. 

002 C)0 

10 
Setting of start ramp 1 

Default: 10 sec 

Range: 1-60 sec 

Set "Ramp up time" at start. 

0030 

1 0 0 
Setting of step down voltage 
stop ramp 1 

Default: 100% 

Range: 100-40% of Un 

Step down voltage at stop can be used to stop 
smoothly. 

36 FUNCTIONAL DESCRIPTION SET-UP MENU 

004 0 

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. 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. 

SP313 Tennyson SPS Tennyson Tennis Center Electrical Switchboard OM Manual

Q-Pulse Id TMS896 Active 10/12/2014 Page 197 of 334



7.2 Start/stop/reset command 
Start/stop of the motor and reset of alarm is done 
either from the keyboard, through the remote control 
inputs or through the serial interface (option). The 
remote control inputs start/stop/reset (PCB terminals 
11, 12 and 13) can be connected for 2-wire or 3-wire 
control. 

006 0 
0 

2 
Selection of control mode 

Default: 2 

Range: 1,2,3 

1 

START/STOP/RESET command via 
the keyboard. 
- Press the "START/STOP" key on 

the keyboard to start and stop the 
soft starter. 

- Press "ENTER/RESET" key to reset 
a trip condition. 

2 

Via Remote control. START/STOP/ 
RESET commands. The following 
control methods are possible: 
- 2-wire start/stop with automatic 

reset, see § 7.2.1, page 37. 
- 2-wire start/stop with separate 

reset, see § 7.2.2, page 37. 
- 3-wire start/stop with automatic 

reset at start, see § 7.2.3, page 
37. 

WARNING! The motor will start if 
terminals 11, 12, 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 4-J / 
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 

'Liu 
u al._ 9_01. eakipz-soo:orgh.rzo..221231.411.t. 

Itlfgrmz, 
113 I 3 

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. 

11 12 13 

Stop 

03-F34 

Start/Reset 

PCB terminal 12 and 13 are normally closed and PCB 
terminal 11 and 13 are normally open. A start com- 
mand is given by momentarily closing PCB terminal 
11 and 13. To stop, PCB terminal 12 and 13 are 
momentarily opened. 

When a start command is given there will automat- 
ically be a reset. There will not be an automatic start at 
power up. 
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7.3 Menu expansion setting. 
In order to use the viewing menus and/or the 
extended functions menu 007 must be set to "On", 
then one reach read out of the viewing menus 201- 
915. To be able to set any extended functions in the 
menus 011-199 menu 008 must be set to "on" as well. 

0 0 7 ° 0 

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 

008°° 

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: 

38 FUNCTIONAL DESCRIPTION SET-UP MENU 

0110 

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. 

( ) 1 2 0° 

o F F 

Setting of start ramp 2 

Default: oFF 

Range: oFF, 1-60 sec 

oFF Start ramp 2 disabled 

1-60 Set the start ramp 2 time. A dual 
voltage ramp is active. 

0 1 3 °0 

4 O 
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). 

0 1 4 °0 

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. 

SP313 Tennyson SPS Tennyson Tennis Center Electrical Switchboard OM Manual

Q-Pulse Id TMS896 Active 10/12/2014 Page 199 of 334



7.5 Torque control parameters 7.6 Current limit (Main Function) 
See also § 7.10, page 42 and chapter 4. page 13 for 
more information on the Torque control setting. 

0 1 6 °0 

10 
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. 

0 1 7 °0 

, 

1 5 
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. 

The Current Limit function is used to limit the current 
drawn when starting (150 - 500% of In). This means 
that current limit is only achieved during set start-up 
time. 

Two kinds of current limit starts are available. 
Voltage ramp with a limited current. 
If current is below set current limit, this start will 
act exactly as a voltage ramp start. 
Current limit start. 
The soft starter will control the current up to set 
current limit immediately at start, and keep it there 
until the start is completed or the set start-up time 
expires. 

See Fig. 34 Current limit. 

NOTE! Make sure that nominal motor current in menu 042 
is correctly inserted. 

7.6.1 Voltage ramp with current limit 
The settings are carried out in three steps: 
1. Estimate starting-time for the motor/machine and 

select that time in menu 002 (see § 7.1, page 36). 
2. Estimate the initial voltage and select this voltage in 

menu 001 (see § 7.1, page 36). 
3. Set the current limit to a suitable value e.g. 300% of 

In in menu 020. 

0 2 0 °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 

FUNCTIONAL DESCRIPTION SET-UP MENU 39 

SP313 Tennyson SPS Tennyson Tennis Center Electrical Switchboard OM Manual

Q-Pulse Id TMS896 Active 10/12/2014 Page 200 of 334



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. 

021 °0 

o F F 

Current limit at start 

Default: oFF 

Range: oFF, 150 - 500% In 

oFF 
Current limit mode disabled. Voltage 
Ramp enabled. 

150-500 Current limit level in current limit 
mode. 

NOTE! Only possible when Voltage Ramp mode is enabled. 
Menus 020, 022-025 must be "oFF". 

NOTE! Even though the current limit can be set as low as 
150% of the nominal motor current value, this minimum 
value cannot be used generally. Considerations must be 
given to the starting torque and the motor before setting 
the appropriate current limit. "Real start time" can be 

longer or shorter than the set values depending on the load 
conditions. This applies to both current limit methods. 

Current 

Current 
Limit 

FLC 

Starting time Time 

03-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). 

022 ° 0 

Setting of pump control 

Default: oFF 

Range: oFF, on 

oFF 
Pump control disabled. Voltage 
Ramp enabled. 

on Pump control application is enabled. 

NOTE! Only possible when Voltage Ramp mode is enabled. 
Menu 020-021, 023-025 must be "oFF". 
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7.8 Analogue Input Control 
(Main Function) 

Soft starting and soft stopping can also be controlled via 
the Analogue Input Control (0-10 V, 2-10 V, 0-20 mA 
and 4-20 mA). This control makes it possible to con- 
nect optional ramp generators or regulators. 

After the start command, the motor voltage is con- 
trolled through the remote analogue input. 

WARNING! The remote analogue control may not 
be used for continuous speed regulation of stand- 
ard motors. With this type of operation the In- 

crease in the temperature of the motor must be 

taken into consideration. 

To install the analogue input control, proceed by: 
1. Connect the ramp generator or regulator to termi- 

nal 14 (+) and 15 (-). 

Fig. 37 Wiring for analogue input. 

2. Set Jumper J1 on the PCB control card to voltage 
(U) or current control (I) signal position, see Fig. 38 
and Fig. 24 on page 28. Factory setting is voltage 

Fig. 38 Setting voltage or current for analogue input. 

023 g 

o F F 

Selection of Analogue Input 
control 

Default: oFF 

Range: oFF, 1, 2 

oFF 
Analogue input disabled. 
Voltage Ramp enabled. 

1 
Analogue input is set for 0-10V/ 
0-20mA control signal 

2 
Analogue input is set for 2-10V/ 
4-20mA control signal. 

NOTE! Only possible when Voltage Ramp mode is enabled. 
Menu 020-022, 024, 025 must be "oFF' 

7.9 Full voltage start, D.O.L. 
(Main Function) 

The motor can be accelerated as if it was connected 
directly to the mains. For this type of operation: 

Check whether the motor can accelerate the 
required load (D.O.L.-start, Direct On Line start). This 
function can be used even with shorted thyristors. 

2 4 °o 

o 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. 

025 0 
o 

o 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 T 

2 T 

1.5 T, 

T, 

0.5 T, 

Torque 

End torque 

Nominal Torque 

Initial torque 

1 Linear 

2 Square 

End torque at stop 

Start time Stop time Time 

03-F37 

Fig. 40 Torque control at start/stop. 

Fig. 41 Current and speed in torque control. 
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7.11 Torque boost 
The Torque Booster enables a high torque to be 
obtained by providing a high current during 0.1 - 2 sec 
at start. This enables a soft start of the motor even if the 
break away torque is high at start. For example in 
crushing mills applications etc. 

When the torque booster function has finished, 
starting continues according to the selected start mode. 

Torque boost 
Current limit - 

Full speed 
Load current - 

03-F40 
Time 

Fig. 42 The principle of the Torque Booster when starting the 
motor in voltage ramp mode. 

See § 4.6, page 19, which main function that can be 
used with the torque boost. 

0300 

o F F 

Torque boost active time 

Default: oFF 

Range: oFF, 0.1 - 2 sec 

oFF Torque boost disabled 

0.1-2.0 Set the Torque boost time. 

031 ° o 

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 0 
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. 

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 

D 

L1 L2 L3 PE 01 02 PE 

T1 T2 T3 PE 

21L" 22 23 K2 24 33 K3 31 32 69 70 

11 12 13 14 15 16 17 18 19 75 76 77 

12 13 FE 

o 
start /stop 

Current transformer position 
and connection 

For MSF -017 to MSF -2S0, 
see Fig. 44. 

For MSF -310 to MSF-1400, 
see Fig. 45 

PE 

03-F19 

Fig. 43 Bypass wiring cxampic MSF 310-1400. 
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T1 

Brown to 
terminal 77 

SOFTSTARTER 

Blue to 
terminal 75 

T2 T3 

Brown to 
terminal 77 

Blue to 
terminal 76 

MOTOR 03-F56 

Fig. 44 Current transformer position when Bypass MSF-017 to MSF-250. 

T1 

Brown to 
terminal 77 

SOFTSTARTER 

Brown to 
terminal 77 

T2 

Blue to 
terminal 75 

U 

Blue to 
terminal 76 

MOTOR 

V 

T3 

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. 

0 3.3 °0 

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 not fulfilled. 

7.14 Brake functions 
There are two built in braking methods for applications 
were the normal stop ramp is not enough. 

Dynamic DC-brake 
Increases the braking torque by decreasing speed. 
Soft brake 
Gives a high torque at the start of the braking and 
then also increasing torque by decreasing speed. 

In both methods the MSF detects when the motor is 

standing still, so rotating in wrong direction is avoided. 

Dynamic Vector Brake 
Possible to stop motors with high inertia loads from 
close to synchronous speed. 
At 70% of the nominal speed a DC-brake is acti- 
vated until the motor is standing still or the selected 
Braking Time has expired (see menu 34, next 
page). 
No contactor needed. 
For extra safety, the soft starter has a digital input 
signal for monitoring standstill so that at real motor 
standstill will stop the output voltage immediately 
(see § 7.19, page 53). 

Soft brake 
Even very high inertia loads can be stopped 
The Soft brake is a controlled reversing of the 
motor as the MSF measures the speed during brak- 
ing. 
Two contactors are needed which can be placed on 
the in- or output of the soft starter. On the input 
the first contactor is connected to relay K1 which is 

also used as a mains contactor. 
At 30% of the nominal speed a DC-brake is acti- 
vated until the motor is standing still or the selected 
Braking Time has expired (menu 34, next page). 
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For extra safety, the soft starter has a digital input 
signal for monitoring standstill. So that the output 
voltage is stopped immediately (see menu 57-58, § 

7.19, page 53). 

See Fig. 47 on page 47 for the following set-up 
sequence: 

Soft brake is activated if menu 36=2 and menu 34 
has a time selected (see next page). 
Menu 51 and 52 are automatically set to 5 and 4 to 
get the correct relay functions on K1 and K2 (see § 

7.17, page 51). 
Relay K1 should be used to connect a contactor for 
supply Ll, L2, L3 to MSF or motor. 
Relay K2 is used to connect phase shifting contac- 
tor to change Ll, L2 and L3 to MSF or motor. 
At start K1 is activated and connects Ll, L2, L3 
then the motor starts. At stop K1 opens and discon- 
nects 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. 

WARNING! If the Soft Brake function has been 
selected once and after that the Bypass function 
is selected, then the relay functions on K1 and K2 
remain in the Soft Brake functionality. Therefore it 

Is necessary to change the relay functions in menu 51-52 
manually to the Bypass functions (see § 7.17, page 51) or 
reset to default in menu 199 (see § 7.28, page 63) and 
select the Bypass function again. 

034°° 

o F F 

Braking time 

Default: oFF 

Range: oFF, 1- 120 sec 

oFF Brake function disabled 

1-120 Brake time 

Ftg. 46 Braking time 
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315 
0 
0 

Braking Strength 

1 0 0 
Default: 100 

Range: 100 - 500% 

0 3 6 °0 

1 
Brake method 

Default: 1 

Range: 1, 2 

1 Dynamic vector brake, active 

2 Soft brake active 

Ll 
L2 

L3 

N 

PE 

Q1(fwd) 

Q2( rev) 

Li 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 

PE 

1 - 
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 

nN 

0.14 
nN Slow 

speed 
at start 

Start 
command 

External Open 
signal 

Closed 

Ramp time Full voltage Ramp time Slow 

at start running at stop speed 
including at stop 
DC-brake 
time 

Time when signal is ignored 

Time 

Stopped 

03-F44 

Fig. 48 Slow speed controlled by an external signal. 

This additional function can be used together with 
most of the main functions (see § 4.6, page 19). 

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. 

038 00 

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 0 

o F F 

Slow speed time at stop 

Default: oFF 

Range: oFF, 1- 60 sec 

oFF Slow speed at stop is disabled 

1-60 Set slow speed time at stop. 

nN 

0.14 

Nominal speed 

Slow speed 
.nN 1 

'Slow speed I Ramp time at Foil voltage Ramp time 'Slow speed 
at start start running ;at stop in- at stop 

eluding DC- 
brake time 

Start command Stop command Stopped 03-F41 

Time 

Fig. 49 Slow speed at start/stop during a selected time. 

The Slow speed torque (menu 37) and the DC-Brake 
after Slow speed (menu 40, § 7.15.4, page 49) can be 
selected if needed. 

7.15.3 Jog Functions 
The Jog commands can be used to let the motor run at 
a Slow speed (forward or reverse) as long as the Jog 
command is active. 

The Jog commands can be activated in 2 different 
ways: 

Jog keys 
The Jog-Forward and Jog-reverse keys on the con- 
trol panel. The keys can be programmed separate 
for each function. Seel 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 " and "JOG re---)1" keys are used. 

0400 

o F 

DC-Brake at slow speed 

Default: oFF 

Range: oFF, 1-60 

oFF 
DC-brake after slow speed at stop 
disabled. 

1-60 
DC-brake duration time after slow 
speed at stop. 
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7.16 Motor data setting 
The first step in the settings is to set menu 007 and 008 
to "on" to be able to reach the menus 041-046 and 
enter the motor data. 

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

041 0 
0 

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 

7 
Nominal motor current 

Default: Nominal soft starter current 

Range: 25% - 150% of Insoft in Amp. 

0 4 3 
0 
0 

7. 5 
Nominal motor power 

Default: Nominal soft starter power 

Range: 25% - 300% of Pnsoft in kW 

A IA I o 
1V1411410 

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 0 
0 

5 0 
Nominal frequency 

Default: 50 Hz 

Range: 50/60 Hz 

NOTE! Now go back to menu 007, 008 and set it to "oFF" 
and then to menu 001. 
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Time 

7.17 Programmable relay K1 and K2 
The soft starter has three built-in auxiliary relays, K3 
(change over contacts), is always used as an alarm relay. 

The other two relays, 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 

t 
Starting Full 

voltage 

t 

T 
tage 

Start Stopping 
delay time 
0,1 sec. 

Fig. 50 Start /stop sequence and relay function "Operation" and 
"Full voltage". 

051 g 

1 
Setting of K1 Indication 

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 °o 

2 
Setting of K2 Indication 

Default: 2 

Range: 1, 2, 3, 4, 5 

1 K2 is set for "Operation" 

2 K2 is set for "Full Voltage" 

3 K2 is set for "Power pre-alarm" 

4 K2 is set for "Softbrake" 

5 K2 is set for "Run" 

WARNING! If the Soft Brake function has been 
selected once and after that the Bypass function 
is selected, then the relay functions on K1 and K2 
remain in the Soft Brake functionality. Therefore it 
is necessary to change the relay functions in menu 
51-52 manually to the Bypass functions (see § 

7.12, page 43) or reset to default in menu 199 
(see § 7.28, page 63) and select the Bypass 
function again. 
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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, 
2-10y, 0-20mA or 4-20 mA. To install the instrument 
proceed as follows: 

1. Connect the instrument to terminal 19 (+) and 
15 (-). 

Fig. 51 Wiring for analogue output. 

2. Set Jumper J2 on the PCB board to voltage (U) or 
current (I) signal position. Factory setting is voltage 
(U). See Fig. 52 on page 52 and Fig. 24 on page 28. 

Fig. 52 Setting of current or voltage output. 

3. Set the parameter in menu 054. 

054 c)0 

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 

055 co) 

1 
Analogue output value 

Default: 1 

Range: 1, 2, 3 

1 RMS current, default range 0-5x1n 

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 u scale Pscale 

100% 0-5x1n 0-720V 0-2xPn 

50% 0-2.5x1n 0-360V 0-Pn 
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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 ofil 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. 

0 5 7 ° 0 

o F 

Digital input selection 

Default: oFF 

Range: oFF, 1-4 

oFF No digital input control 

1 Rotation sensor for brake functions 

2 Slow speed function 

3 Jog forward command 

4 Jog reverse command 

NOTE! Jog forward, reverse has to be enabled, see § 7.25, 
page 61. 

Depending on the selection made in menu 57, menu 
58 is used to program the number of the edges. The 
edges can be generated by an external sensor (photo 
cell, micro switch etc.). 

0 5 8 ° 0 

1 
Digital input pulses 

Default: 1 

Range: 1-100 

If Menu 57=1. 
A positive or negative edge at analogue input from 
a rotation sensor will give a signal to stop the 
braking voltage. 
If Menu 57=2 
The number of edges to be ignored by the slow 
speed input, before a start or stop is executed at 
slow speed. 
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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 

0 
Parameter set are selected by the 
external input 16 and 17 (see 
below). 

1, 2, 3, 4 Selection of parameter set 1-4. 

Fig. 56 Connection of external control inputs. 

Parameter Set PS1 (16-18) PS2 (17-18) 

1 Open Open 
2 Closed Open 
3 Open Closed 
4 Closed Closed 
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7.21 Motor protection, overload (F2 
alarm) 

In many cases it is convenient to have a complete 
starter. The soft starter have a possibility to use either 
an input PTC signal from the motor, an internal ther- 
mal model of the motor for thermal protection or both 
together at the same time. Slight overload for long time 
and several overloads of short duration will be detected 
with both methods. 

071°° 

no 
Motor PTC input 

Default: no 

Range: no, YES 

no Motor PTC input is disabled 

YES 

Motor PTC input is activated: 
- Connect the PTC to terminals 69 

and 70, see table 12, page 32 and 
§ Fig. 30, page 34. 

- A to hot motor will give an F2 
alarm. The alarm can only be reset- 
ted after cooling down of the motor. 

NOTE! Open terminals will give an F2 alarm immediately. 
Make sure the PTC is always connected or the terminals 
are shorted. 

NOTE! The internal motor thermal protection will still 
generate an alarm if It is not selected oFF. 

0 7 2 ° o 

1 0 
Internal motor thermal 
protection 

Default: 10 

Range: oFF, 2-40 sec 

oFF Internal motor protection is disabled. 

2-40 

Selection of the thermal curve 
according to Fig. 57 
- Check that menu 042 is set to the 

proper motor current (see § 7.16, 
page 50). 

- If the current exceeds the 100% 
level an F2 alarm is activated. 

- The motor model thermal capacity 
must cool down to 95% before reset 
can be accepted. 

- Used thermal capacity in menu 073 
in § 7.21, page 55. 

NOTE! If 'Bypass' is used check that the current trans- 
formers are placed and connected correctly (see Fig. 43 on 
page 44). 

CAUTION! Used thermal capacity is set to 0 if the 
control board loses its supply (terminal 01 and 
02). This means that the internal thermal model 
starts with a 'cold' motor, which perhaps in reality 
Is not the case. This means that the motor can be 
overheated. 

Fig. 57 The thermal write 
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0 7 3 ° o 

0 
Used thermal capacity 

Default: - 

Range: 0-150% 

Read-out of the used thermal capacity. If menu 072 
'Internal motor thermal protection' is selected oFF, 
the capacity is shown as if the default class 10 was 
selected. 

0 7 4 ° o 

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 °0 

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 

081 o 

1 0 
Voltage unbalance alarm 

Default: 10 

Range: 2 -25% Ur, 

Insert limit in % of nominal motor voltage. Max 
unbalance in voltage between the 3 input phases is 
compared with the selected value. This is a cate- 
gory 2 alarm. 

0 8 2 ° o 

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% Ur, 

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 ° 
o 

o F F 

Response delay over voltage 
alarm 

Default: oFF 

Range: oFF, 1-60 sec 

oFF Overvoltage alarm is disabled 

1-60 Set the response delay time for over 
voltage alarm F9. 
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0 8 5 ° o 

o F 

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 86 ° 0 

o F F 

Response delay under 
voltage alarm 

Default: oFF 

Range: oFF, 1-60 sec 

oFF Under voltage alarm is disabled 

1-60 Set the response delay time for 
under voltage alarm F10 

0 8 7 ° o 

Phase sequence 

Default: - 

Range: L123, L321 

L123 is the direct phase sequence. 
L321 is the reverse phase sequence. 

088 ° o 

oFF 
Phase reversal alarm 

Default: oFF 

Range: oFF, on 

oFF Phase reversal alarm is disabled 

on 

Sets the phase reversal Alarm. 
- Switch on the power supply first. 

The phase sequence is stored as 
the correct sequence. 

- Sets the menu 088 to "on". 
- Any reversal of phase sequence will 
cause alarm F16. 

NOTE! The actual phase sequence can be viewed in menu 
87. 

7.23 Application protection (load 
monitor) 

7.23.1 Load monitor max and min/protection 
(F6 and F7 alarms) 

MSF has a built in load monitor based on the output 
shaftpower. This is a unique and important function 
which enables protection of machines and processes 
driven by the motor connected to the soft starter. Both 
a Min and Max limit is possible to select. 

In combination with the pre-alarm function, see 
§ 7.23.2, page 58, this create a powerful protection. An 
auto set function is also included for an automatic set- 
ting of the alarm limits. A start-up delay time can be 
selected to avoid undesired alarms at start-up, see Fig. 
58 on page 60. 

NOTE! The load monitor alarms are all disabled during a 

stop ramp. 

0 8 9 °0 

n o 
Auto set power limits 

Default: no 

Range: no, YES 

no Auto set is disabled 

YES 
Auto set is activated if ENTER is 
pressed. 

0 9 0 ° 0 

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 1.00xPact. 
The set levels are: 

Power max alarm limit[092]: 
Power max pre-alarm limit[094]: 
Power min pre-alarm limit[096]: 
Power min alarm limit[098]: 

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 91 °° 

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. 

0 9 2 ° 0 

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. 

0940 

1 1 0 
Max power pre-alarm limit 

Default: 110 

Range: 5 -200% Pn 

Insert limit in % of nominal motor power. The actual 
power in % of nominal motor power, could be read 
out in menu 090. If output shaft power exceeds 
selected limit, a pre-alarm occurs after the respon- 
se delay time. The 'Auto set' function in menu 089, 
affect selected limit even if the pre-alarm is set 
"oFF" in menu 095. 

0 9 5 0° 

o F 
F 

Max pre-alarm response 
delay 

Default: oFF 

Range: oFF, 0.1 - 25.0 sec 

oFF Max Pre-Alarm is disabled. 

0.1-25.0 Sets the response delay of the Max 
Pre-Alarm level. 
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0 6 ° o 

9 
Min power pre-alarm limit 

Default: 90% 

Range: 5 -200% Pn 

Insert limit in % of nominal motor power. The actual 
power in % of nominal motor power, could be read 
out in menu 090. If output shaft power goes below 
selected limit, a pre-alarm occurs after the 
response delay time. The 'Auto set' function in 
menu 089, affect selected limit even if the pre- 
alarm is set "oFF" in menu 097. 

097 ° o 

o F F 

Min pre-alarm response delay 

Default: oFF 

Range: oFF, 0.1 - 25.0 sec 

oFF Min Pre-Alarm is disabled. 

0.1-25.0 
Sets the response delay of the Min 
Pre-Alarm level. The Min Pre-alarm is 
disabled during a stop ramp down. 

0 9 8 ° 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. 

0990 

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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0 

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 

Under load situation Overload situation 

93 Response Delay (1s) 

95 Response Delay (is) 

91 Start Delay(10s) 

11=. 
97 Response Delay (1s) 

11-01111M1 
99 Response Delay (1s) 

93 Response Delay (is) 

95 Response Delay (1s) 

03-F96 
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7.24 Resume alarms 

7.24.1 Phase input failure F1 
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 

o F F 

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). 

05 °° 

o F F 

Automatic return menu 

Default: oFF 

Range: oFF, 1-999 

1-999 
Pressing "+"/"-" will lead through 
the menu system. 

7.27 Communication option, related 
Parameters 

The following parameters have to be set-up: 
- Unit address. 
- Baud rate. 

Parity 
- Behaviour when contact broken. 

Setting up the communication parameter must be 
made in local 'Keyboard control' mode. See § 7.2, page 
37. 

111 °° 

1 
Serial comm unit address 

Default: 1 

Range: 1-247 

This parameter will select the unit address. 

1111121°0 

9. 6 
Serial comm baudrate 

Default: 9.6 

Range: 2.4, 4.8, 9.6, 19.2, 38.4 kBaud 

This parameter will select the baudrate. 

62 FUNCTIONAL DESCRIPTION SET-UP MENU 

113 °0 

0 
Serial comm parity 

Default: 0 

Range: 0.1 

This parameter will select the parity. 
0 No parity. 
1 Even parity. 

Serial comm. broken alarm 
If control mode is 'Serial comm. control' and no con- 
tact is established or contact is broken the Soft starter 
consider the contact to be broken after 15 sec, the soft 
starter can act in three different ways: 

1 Continue without any action at all. 
2 Stop and alarm after 15 sec. 
3 Continue and alarm after 15 sec. 

If an alarm occurs, it is automatically reset if the com- 
munication is re-established. It is also possible to reset 
the alarm from the soft starter keyboard. 

114 ° o 

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 ° 0 

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 § 7.1.1., 
page 36. 

202 °0 

0.0 
RMS main voltage 

Default: - 

Range: 0-720V 

The RMS input main voltage. 

203 ° 0 

0. 0 
Output motor shaftpower 

Default: - 

Range: -9999 -+9999kW 

Viewing will show negative value if generator mode. 

204 ° 0 

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 

0.000 
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°° o 

0 0 
Operation time 

Default: - 

Range: Hours 

Operation time is calculated when the soft starter 
is in RUN mode. After 9999 hours the display will 
show two values. 
Example: 12467 hours shows 1 1 sec 

2467 5sec 

211°° 

00 
1 RMS current in phase Li 

Default: - 

Range: 0.0 - 9999Amp 

View the current in phase L1. 
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212 °0 

0.0 
RMS current in phase L2 

Default: - 

Range: 0.0 - 9999Amp 

View the current in phase L2. 

213°° 

0. 0 
RMS current in phase L3 

Default: - 

Range: 0.0 - 9999Amp 

View the current in phase L3. 

214°° 

0 
Main voltage L1-L2 

Default: - 

Range: 0-720V 

View main voltage L1-L2. 

215 g 

0 
Main voltage L1-L3 

Default: - 

Range: 0 - 720V 

View main voltage L1-L3. 

2160° 

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 

4-J " for at least 2 sec. The message '- Loc' will display 
when locked. To unlock keyboard press the same 2 
keys "NEXT " and "ENTER " for at least 2 
sec. The message 'unlo' will display when unlocked. 

In locked mode it is possible to view all parameters 
and read-out, but it is forbidden to set parameters and 
to operate the soft starter from the keyboard. 

The message '-Loc' will display if trying to set a 

parameter or operate the soft starter in locked mode. 
The key lock status can be read out in menu 221. 

2 2 °° 

no 
Locked keyboard Info 

Default: no 

Range: no, YES 

no Keyboard is not locked 

YES Keyboard is locked 

7.31 Alarm list 
The alarm list is generated automatically. It shows the 
latest 15 alarms (F1 - F16). The alarm list can be useful 
when tracing a failure in the soft starter or its control 
circuit. Press key "NEXT " or "PREV 4- " to 
reach the alarm list in menus 901-915 (menu 007 has 
to be ON). 

01 °° 

F 1 
Alarm 

Default: - 

Range: F1-F16 

View actual alarm 
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8. PROTECTION AND ALARM 

The soft starter is equipped with a protection system 
for the motor, the machine and for the soft starter 
itself. 
Three categories of alarm are available: 

Category 1 
Alarm that stops the motor and need a separate reset 
before a new start can be accepted. 
Category 2 
Alarm that stops the motor and accepts a new start 
command without any separate reset. 
Category 3 
Alarm that continues to run the motor. 

All alarm, except pre-alarm, will activate the alarm 
relay output K3, flash a red fault number on the display 
and it will also be placed in the alarm list. As long as 

the alarm is active, the display is locked in the alarm 
indication. 

The relay output K3 can be used in the control cir- 
cuit for actions needed when alarm occurs. 

If more than one alarm is active, it is the last alarm 
that is presented on the display. 

8.1 Alarm description 

8.1.1 Alarm with stop and requiring a separate 
reset 

Operation will stop for a category 1 alarm. A separate 
reset is needed before a new start command is 

accepted. It is possible to reset from keyboard (pushing 
"ENTER/RESET") regardless of selected control 
mode. It is also possible to reset the alarm from the 
actual control mode (i.e. if control mode is serial com- 
munication, a reset is possible to do from serial com- 
munication). 

A reset is accepted first when the alarm source goes 
back to normal. 

When a reset is made, the alarm relay output K3 is 

deactivated, the alarm indication on the display disap- 
pear and the original menu shows. 

After a reset is made the system is ready for a new 
start command. 

8.1.2 Alarm with stop and requiring only a new 
start command 

Operation will stop for a category 2 alarm. A restart 
can be done and at the same time the alarm relay out- 
put K3 is deactivated, the alarm indication on the dis- 
play disappear and the original menu shows. 

It is still possible to reset the alarm in the same way 
as for category 1 alarms (see 8.1.1), if a start is not 
required at the time. 

66 PROTECTION AND ALARM 

8.1.3 Alarm with continue run 
Operation will continue run for a category 3 alarm. 
Some different reset behaviour is possible (see remarks 
for the specific alarms in § 8.2, page 67). 

Automatic reset when the alarm source goes back 
to normal. 
Automatic reset when a stop command is given. 
Manual reset during run. 

When the reset occurs, the alarm relay output K3 is 
deactivated, the alarm indication on the display disap- 
pear and the original menu shows. 
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8.2 Alarm overview 

Display 
Indication Protective function Alarm category Remark 

Fl Phase input failure. 

Cat 3. Run with auto reset. 

Single phase failure when full voltage 
running if menu 101 'Run at phase 
loss' = YES. If the fault phase comes 
back, an automatic reset is made. 

Cat 2. Stop with reset in start. 
Multiple phase failure or single phase 
failure when not full voltage running or 
if menu 101 ' Run at phase loss' = no. 

F2 
Motor protection, 
overload. 

Cat 1. Stop with manual reset. 

If menu 071 'Motor PTC input' = YES, 
cool down the motor. 
If menu 071 'Motor PTC input' = no, 
the internal model has to 'cool' down. 

F3 Soft start overheated Cat 1. Stop with manual reset. If not cooled down, a reset will not be 
accepted. 

F4 
Full speed not reached 
at set current limit 
and start time. 

If menu 102 'Run at current limit 
time-out' = no. 
Cat 2. Stop with reset in start. 

The current limit start is not corn- 
pleted. 

If menu 102 'Run at current limit 
time-out' = YES. 
Cat 3. Run with manual reset. 

When start time expired, a 6 sec 
ramp is used to reach full voltage, 
without control of the current. Reset 
the alarm with either a manual reset 
or a stop command. 

F5 Locked rotor. Cat 1. Stop with manual reset. Motor and/or machine protection. 

F6 
Above max power 
limit. Cat 1. Stop with manual reset. Machine protection. 

F7 Below min power limit. Cat 1. Stop with manual reset. Machine protection. 

F8 Voltage unbalance. Cat 2. Stop with reset in start. Motor protection. 

F9 Over voltage. Cat 2. Stop with reset in start. Motor protection. 

F10 Under voltage. Cat 2. Stop with reset in start. Motor protection. 

F11 
Starts / hour 
exceeded. Cat 2. Stop with reset in start. Motor and/or machine protection. 

F12 Shorted thyristor. Cat 3. Run with manual reset. 

When stop command comes, the stop 
will be a 'Direct On Line' stop, and the 
soft starter will be resetted. After this 
fault it is possible to start only in 

'Direct On Line' mode. One or more 
thyristors probably damaged. 

F13 Open thyristor. Cat 1. Stop with manual reset. 
One or more thyristors probably dam 
aged. 

F14 Motor terminal open. Cat 1. Stop with manual reset. Motor not correctly connected. 

F15 
Serial communication 
broken. 

If menu 114 Serial comm. con- 
tact broken = 1. Cat 2. Stop 
with reset in start. 

Serial communication broken will stop 
operation. Run from keyboard if nec- 
essary. 

If menu 114 Serial comm. con- 
tact broken = 2. Cat 3. Run with 
auto reset. 

Serial communication broken will not 
stop operation. Stop from keyboard if 
necessary. 

F16 Phase reversal alarm. Cat 1. Stop with manual reset. Incorrect phase order on main voltage 
input. 
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9. TROUBLE SHOOTING 

9.1 Fault, cause and solution 

Observation Fault indication Cause Solution 

The display is not 
illuminated. None No control voltage. Switch on the control voltage. 

The motor does not 
run. 

Fl 
(Phase input failure) 

Fuse defective. Renew the fuse. 

No mains supply. Switch the main supply on. 

F2 
(Motor protection, overload) (Motor 

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 

motor. 
aps 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- 
ore. 

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 

SP313 Tennyson SPS Tennyson Tennis Center Electrical Switchboard OM Manual

Q-Pulse Id TMS896 Active 10/12/2014 Page 231 of 334



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 
L 0 NWORKS: 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 Profit's's 

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. 

7. 
4'.efr 

03-F120 

Fig. 63 Cable kit 
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11.4 Terminal clamp 
Data: Single cables, Cu or Al 
Cables 95-300 mm2 
MSF type Cu Cable 310 
Bolt for connection to busbar M10 
Dimensions in mm 33x84x47 mm 
Order No. single 9350 
Data: Parallel cables, Cu or Al 
Cables 2x95-300 mm2 
MSF type and Cu Cable 310 to -835 
Bolt for connection to busbar M10 
Dimensions in mm 35x87x65 
Order No. parallel 9351 

Fig. 64 The terminal clamp. 
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12. TECHNICAL DATA 

3x200-525 V 50/60 Hz Model MSF-017 MSF-030 MSF-045 MSF-060 

Soft starter rating according to AC35a, see 
chapter 4. page 13 

5.0-30:50-10 
heavy 

3.0-30:50-10 
normal/light 

5.0-30:50-10 
heavy 

3.0-30:50-10 
normal/light 

5.0-30:50-10 
heavy 

3.0-30:50-10 
normal/light 

5.0-30:50-10 
heavy 

3.0-30:50-10 
normal/light 

Rated current of soft starter (A) 17 22 30 37 45 60 60 72 

Recommended motor size (kW) for 400 V 7.5 11 15 18.5 22 30 30 37 

Recommended motor size (kW) for 525 V 11 15 18.5 22 30 37 37 45 

Order number: supply voltage (100-240V) 01-1301-01 01-1302-01 01-1303-01 01-1304-01 

Order number: supply voltage (380-500V) 01-1301-02 01-1302-02 01-1303-02 01-1304-02 

3x200-690V 50/60Hz Model MSF-017 MSF-030 MSF-045 MSF-060 

Rated current of soft starter (A) 17 22 30 37 45 60 60 72 

Motor power for 690V 15 18.5 22 30 37 55 55 75* 

Order number: supply voltage (100-240V) 01-1321-01 01-1322-01 01-1323-01 01-1324-01 

Order number: supply voltage (380-500V) 01-1321-02 01-1322-02 01-1323-02 01-1324-02 

Electrical Data 

Recommended wiring fuse (A) 1) 25/50 J 32 35/80 I 50 50/125 1 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 320x 126x 260 320x126x260 320x126x260 320x126x260 
Mounting position (Vertical/Horizontal) Vertical Vertical Vert. or Horiz. Vert. or Horiz. 

Weight (kg) 6.7 6.7 6.9 6.9 

Connection busbars Cu, (bolt) 15x4 (M6) 15x4 (M6) 15x4 (M6) 15x4 (M8) 

Cooling system Convection Convection Fan Fan 

General Electrical Data 

Number of fully controlled phases 3 

Voltage tolerance control Control +/- 10% 

Voltage tolerance motor Motor 200-525 +/- 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 25OVAC inductive (PF=0.4) 

Type of protection/Insulation 

Type of casing protection 
I 

IP 20 

Other General Data 

Ambient temperatures 

In operation 0 - 40 °C 

Max. e.g. at 80% IN 50 °C 

In storage (-25) - (+70) °C 

Relative air humidity 95%, non-condensing 

Max. altitude without derating (See separate: Technical information 151) 1000 m 

Norms/Standards, Conform to: IEC 947-4-2, EN 292, EN 60204-1, UL508 

EMC, Emission EN 50081-2, (EN 50081-1 with bypass contactor) 

EMC, Immunity EN 50082-2 

1) Recommended wiring fuses for: Heavy (first column): ramp/direct start 
Normal/Light (second column): ramp start 

NOTE! Short circuit withstand MSFO17 -060 5000 rms A when used with 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 

Sott starter rating according to AC35a, see 
chapter 4. page 13 

5.0-30:50-10 
heavy 

3.0-30:50-10 
normal/light 

5.0-30:50-10 
heavy 

3.0-30:50-10 
normal/light 

5.0-30:50-10 
heavy 

3.0-30:50-10 
normal/light 

5.0-30:50-10 
heavy 

3.0- 30:50.10 
normal/light 

Rated current of soft starter (A) 75 85 85 96 110 134 145 156 

Recommended motor size (kW) for 400 V 37 45 45 55* 55 75 75 

Recommended motor size (kW) for 525 V 45 55 55 75* 75 90 90 110 

Order number for supply voltage (100-240 V) 01-1305-01 01-1306-01 01-1307-01 01-1308-01 

Order number for supply voltage (380-550 V) 01-1305-02 01-1306-02 01-1307-02 01-1308-02 

3x200-690 V 50/60 Hz Model MSF-075 MSF-085 MSF-110 MSF145 

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) 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 I 400 440 I 470 

Power consumption control card 25 VA 25 VA 25 VA 25 VA 

Mechanical Data 

Dimensions in mm lixWxD 320x 126x 260 320x126x260 400x176x260 400x 176x 260 

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, 1IL508 

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 K5 or RK5 fuses. 

* 2-pole motor 
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3x200-525 V 50/60 Hz Model MSF-170 MSF-210 MSF-250 MSF-310 MSF-370 

Soft starter rating according to AC35a, 
see chapter 4. page 13 

5.0-30: 
50-10 
heavy 

3.0-30: 
50-10 

normal/fight 

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/fight 

5.0-30: 
50-10 
heavy 

3.0-30: 
50-10 

normal/fight 

5.0-30: 
50-10 
heavy 

3.0-30: 
50-10 

normal/light 

Rated current of soft starter (A) 170 210 210 250 250 262 310 370 370 450 

Recommended motor size (kW) for 400 V 90 110 110 132 132 160 160 200 200 250 

Recommended motor size (kW) for 525 V 110 132 132 160 160 200. 200 250 250 315 

Order no. for supply voltage (100-240V) 01-1309-11 01-1310-11 01-1311-11 01-1312-01 01-1313-01 

Order no. for supply voltage (380-550V) 01-1309-12 01-1310-12 01-1311-12 01-1312-02 01-1313-02 

3x200-690 V 50/60 Hz Model MSF-170 MSF210 MSF-250 MSF-310 MSF-370 

Rated current of soft starter (A) 170 210 210 250 250 262 310 370 370 450 

Motor power for 690 V 160 200 200 250 250 250 315 355 355 400 

Order no. for supply voltage (100-240V) 01-1329-01 01-1330-01 01-1331-01 01-1332-01 01-1333-01 

Order no. for supply voltage (380-550V) 01-1329-02 01-1330-02 01-1331-02 01-1332-02 01-1333-02 

Electrical Data 

Recommended wiring fuse (A) 1) 200/4001 200 250/4001 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 1 630 630 1 750 750 W 930 1 1100 1100 1 1535 

Power consumption control card 35 VA 35 VA 35 VA 35 VA 35 VA 

Mechanical Data 

Dimensions mm HxWxD incl. brackets 500x 260x 260 500x 260x 260 500x260x260 532x547x278 532x547x278 

Mounting position (Vertical/Horizontal) Vert. or Horiz. Vert. or Horiz. Vert. or Horiz. Vert. or Horiz. Vert. or Horiz. 

Weight (kg) 20 20 20 42 46 

Connection, Busbars Al/Cu (bolt) 30x4 (M10) 30x4 (M10) 30x4 (M10) 40x8 (M12) 40x8 (M12) 

Cooling system Fan Fan Fan Fan Fan 

General Electrical Data 

Number of fully controlled phases 3 

Voltage tolerance control Control +/- 10% 

Voltage tolerance motor Motor 200-525 +/- 10%/200-690 + 5%, -10% 

Recommended fuse for control card (A) Max 10 A 

Frequency 50/60 Hz 

Frequency tolerance +/- 10% 

Relay contacts 8A, 250 V resistive load, 3A, 250 V inductive load (PF=0.4) 

Type of protection/Insulation 

Type of casing protection IP 20 

Other General Data 

Ambient temperatures In operation 0 - 40 °C 

Max. e.g. at 80% IN 50 °C 

In storage (-25) - (+70) °C 

Relative air humidity 95%, non-condensing 

Max. altitude without derating (See separate: Technical information 151) 1000 m 

Norms/Standards, Conform to: IEC 947-4-2, EN 292, EN 60204-1, (UL508, only MSF-170 to MSF-250) 

EMC, Emission EN 50081-2, (EN 50081-1 with bypass contactor) 

EMC, Immunity EN 50082-2 

1) Recommended wiring fuses for: Heavy (first column): ramp/direct start 
Normal/Light (second column): ramp start 

NOTE! Short circuit withstand MSF170-250 18000 rms A when used with KS 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: 
50-10 
heavy 

3.0-30: 
50-10 

normal/ 
light 

5.0-30: 
50-10 
heavy 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 

light 

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 1.400 1650 

Recommended motor size (kW) for 400 V 250 315 315 400 400 450 450 560 560 630 800 930 

Recommended motor size (kW) for 525 V 315 400 400 500 500 560 600 630 660 710 1000 250 

Order no. for supply voltage (100-240V) 01-1341-01 01-1315-01 01-1316-01 01-1317-01 01-1318-01 01. 1319-01 

Order no. for supply voltage (380-550V) 01-1314-02 01-1315-02 01. 1316-02 01-1317-02 01-1318-02 01-1319-02 

3x200-690V 50/60Hz Model MSF-450 MSF-570 MSF-710 MSF-835 MSF 1000 MSF-1400 

Rated current of soft starter (A) 450 549 570 640 710 835 835 880 1000 1125 1400 1524 

Motor power for 690 V 400 560 560 630 710 800 800 1000 1120 1400 1600 

Order no. for supply voltage (100-240V) 01-1334-01 01-1335-01 01. 1336-01 01-1337-01 01-1338-01 01-1339-01 

Order no. for supply voltage (380-550V) 01-1334-02 01-1335-02 01. 1336-02 01-1337-02 01-1338-02 01-1339-02 

Electrical Data 

Recommended wiring fuse (A 1) 500/1 k I 630 630/1 k I 800 800/1 k I 1 k 1 k/1.2 II 1 k lk/1.4 II 1.2 k 1.4 k/1.8 1.8 k 

Semi-conductor fuses, if required 1250 A 1250 A 1800 A 2500 A 3200 A 4000 A 

Power loss at rated motor load (W) 1400 I 1730 1700 I 2100 2100 I 2500 2500 I 2875 3000 I 3375 4200 I 4950 

Power consumption control card 35 VA 35 VA 35 VA 35 VA 35 VA 35 VA 

Mechanical Data 

Dimensions mm HxWxD incl. brackets 532x547x278 687x640x302 687x640x302 687x 640x 302 900x875x 336 900x875x 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 Al (bolt) 40x8 (M12) 40x10 (M12) 40x10 (M12) 40x10 (M12) 75x10 (M12) 75x10 (M12) 

Cooling system Fan Fan Fan Fan Fan Fan 

General Electrical Data 

Number of fully controlled phases 3 

Voltage tolerance control Control +/- 10% 

Voltage tolerance motor Motor 200-525 +/- 10%/200-690 + 5%, -10% 

Recommended fuse for control card (A) Max 10 A 

Frequency 50/60 Hz 

Frequency tolerance +/- 10% 

Relay contacts 8A. 250 V resistive load. 3A, 250 V inductive load (PF=0.4) 

Type of protection/Insulation 

Type of casing protection 
I 

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 

MSF-017 80 2.4 

MSF-030 125 7.3 

MSF-045 150 11.7 

MSF-060 200 22 

MSF-075 250 42.5 

MSF-085 300 71.2 

MSF-110 350 95.6 

MSF-145 450 137 

MSF-170B 700 300 

MSF-210B 700 300 

MSF-250B 800 450 
MSF-310 800 450 

MSF-370 1000 600 

MSF-450 1200 2100 

MSF-570 1400 2700 

MSF-710 1800 5300 

MSF-835 2000 

MSF-1000 2500 

MSF-1400 3500 
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13. SET-UP MENU LIST 

enu 
nuMmber 

Function/Parameter Range Par.set 
Factory 
setting Value Page 

001 Initial voltage at start 25 - 90% of U 1 - 4 30 page 36 

002 Start time ramp 1 1- 60 sec 1 - 4 10 page 36 

003 Step down voltage at stop 100 - 40% U 1- 4 100 page 36 

004 Stop time ramp 1 oFF, 2 - 120 sec 1- 4 oFF page 36 

005 Current 0.0 - 9999 Amp page 36 

006 Control mode 1, 2, 3 1- 4 2 page 37 

007 Extended functions & metering oFF, on oFF page 38 

008 Extended functions oFF, on oFF page 38 

011 Initial voltage start ramp 2 30 - 90% U 1 - 4 90 page 38 

012 Start time ramp 2 oFF, 1 - 60 sec 1 - 4 oFF page 38 

013 Step down voltage stop ramp 2 100 - 40% U 1 - 4 40 page 38 

014 Stop time ramp 2 oFF, 2 - 120 sec 1- 4 oFF page 38 

016 Initial torque at start 0 - 250% Tn 1- 4 10 page 39 

017 End torque at start 50 - 250% Tn 1- 4 150 page 39 

018 End torque at stop 0-100% Tn 1 - 4 0 page 39 

020 Voltage ramp with current limit at start oFF, 150 - 500% In 1 - 4 oFF page 39 

021 Current limit at start oFF, 150 - 500% In 1 - 4 oFF page 40 

022 Pump control oFF, on 1- 4 oFF page 40 

023 Remote analogue control oFF, 1, 2 1- 4 oFF page 41 

024 Full voltage start D.O.L oFF, on 1- 4 oFF page 41 

025 Torque control oFF, 1, 2 1- 4 oFF page 42 

030 Torque boost active time oFF, 0.1 - 2.0 sec 1 - 4 oFF page 43 

031 Torque boost current limit 300 - 700% In 1 - 4 300 page 43 

032 Bypass oFF, on 1 - 4 oFF page 43 

033 Power Factor Control PFC oFF, on 1- 4 oFF page 46 

034 Brake active time oFF, 1 - 120 sec 1- 4 oFF page 47 

035 Braking strength 100 - 500% 1- 4 100 page 47 

036 Braking methods 1, 2 1- 4 1 page 47 

037 Slow speed torque 10 - 100 1- 4 10 page 49 

038 Slow speed time at start oFF, 1 - 60 sec 1- 4 oFF page 49 

039 Slow speed time at stop oFF, 1 - 60 sec 1- 4 oFF page 49 

040 DC-Brake at slow speed oFF, 1-60 sec 1- 4 oFF page 49 

041 Nominal motor voltage 200 - 700 V 1 - 4 400 page 50 

042 Nominal motor current 25-150% !mat in 
Amp 1 - 4 Insoft in Amp page 50 

043 Nominal motor power 25 - 300% of Pnft in 
kW 

sn 
1 - 4 Pnsoft in kW page 50 

044 Nominal speed 500 - 3600 rpm 1- 4 Nnft in rpm page 50 

045 Nominal power factor 0.50 - 1.00 1- 4 0.86 page 50 

046 Nominal frequency 50, 60 Hz 50 page 50 
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enu 
nuMmber 

Function/Parameter Range Par.set Factory 
setting Value Page 

051 Programmable relay K1 1, 2, 3, (4), 5 1 page 51 

052 Programmable relay K2 1, 2, 3, 4, 5 2 page 51 

054 Analogue output oFF, 1, 2 1- 4 oFF page 52 

055 Analogue output value 1, 2, 3 1- 4 1 page 52 

056 Scaling analogue output 5 - 150% 1- 4 100 page 52 

057 Digital input selection oFF, 1, 2, 3, 4 1 - 4 oFF page 53 

058 Digital input pulses 1-100 1 - 4 1 page 53 

061 Parameter set 0, 1, 2, 3, 4 1 page 54 

071 Motor PTC input no, YES no page 55 

072 Internal motor thermal protection class oFF, 2 - 40 sec 10 page 55 

073 Used thermal capacity 0 - 150% page 55 

074 Starts per hour limitation oFF, 1- 99/hour 1- 4 oFF page 55 

075 Locked rotor alarm oFF, 1.0 - 10.0 sec 1- 4 oFF page 55 

081 Voltage unbalance alarm 2 - 25% Un 1- 4 10 page 56 

082 Response delay voltage unbalance alarm oFF, 1 - 60 sec 1 - 4 oFF page 56 

083 Over voltage alarm 100 - 150% Un 1- 4 115 page 56 

084 Response delay over voltage alarm oFF, 1 - 60 sec 1- 4 oFF page 56 

085 Under voltage alarm 75 - 100% Un 1- 4 85 page 57 

086 Response delay under voltage alarm oFF, 1- 60 sec 1- 4 oFF page 57 

087 Phase sequence L123, L321 page 57 

088 Phase reversal alarm oFF, on oFF page 57 

089 Auto set power limits no, YES no page 57 

090 Output shaft power 0.0 - 200.0% Pn page 57 

091 Start delay power limits 1 - 250 sec 1- 4 10 page 58 

092 Max power alarm limit 5 - 200% Pn 1- 4 115 page 58 

093 Max alarm response delay oFF, 0.1 - 25.0 sec 1- 4 oFF page 58 

094 Max power pre-alarm limit 5 - 200% Pn 1- 4 110 page 58 

095 Max pre-alarm response delay oFF, 0.1 - 25.0 sec 1- 4 oFF page 58 

096 Min pre-alarm power limit 5 - 200% Pn 1- 4 90 page 58 

097 Min pre-alarm response delay oFF, 0.1 - 25.0 sec 1- 4 oFF page 59 

098 Min power alarm limit 5 - 200%P n 1- 4 85 page 59 

099 Min alarm response delay oFF, 0.1 - 25.0 sec 1- 4 oFF page 59 

101 Run at single phase input failure no, YES 1 - 4 no page 61 

102 Run at current limit time-out no, YES 1 - 4 no page 61 

103 Jog forward enable oFF, on 1 - 4 oFF page 61 

104 Jog reverse enable oFF, on 1 - 4 oFF page 61 

105 Automatic return menu oFF, 1-999 oFF page 62 

111 Serial comm. unit address 1- 247 1 page 62 

112 Serial comm. baudrate 2.4 - 38.4 kBaud 9.6 page 62 
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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 LI. - 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 Fl - F16 page 65 

902 -915 Alarm list, Older error in chronological order Fl - 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 

-ax2n) 
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, 

77 
analogue control 
Analogue input 
Analogue output 
Analogue output gain 
Analogue output value 
Auto set power limits 
automatic reset 
Automatic return menu 

B 

Basic parameter setting 
Below min power limit 
Brake method 
Braking Strenght 
Braking time 
Busbars 
Bypass 
Bypass contactor 

C 

Cabinet 
Checklist 
Clickson thermistor 
Combination matrix 
Complaint 
Confirm setting 
Connections 
Control mode 
Control voltage 
control voltage 
Control voltage connection 
Cooling fins 

cos phi 
Current 
Current in phase LI 

Current in phase L2 

Current in phase L3 

Current limit 
Current limit time-out 
Current transformer 

D 

D.O.L start 
DC-brake 
DC-Brake at slow speed 
Decrease value 
Decrease value of setting 

82 INDEX 

20, 

37 
37 

67 

67 

65 

23 
74, 75, 

32 

32, 41 

32, 52 
52 

52 
57 

37 

62 

10 

67 
47 

47 

46 

25, 26 
43 

44 

24 
10 

32 

19 

7 

23 

28, 32 

23, 37 
32 

33 
28, 31 

24 
50 

63 
64 
64 

64 
39 

61 

45 

41 

46 

49 
23 
23 

Device connections 28, 
different operation situation 
Digital inputs 
Dimension 25, 
DIN VIDE 0100 
Direct On Line start 
Dismantling 
Display next window 
Display previous window 
Dual voltage ramp 

E 

Electrical characteristic 
Electrical Data 74, 75, 76, 
EMC 74, 75, 76, 

Emergency 
End torque 

F 

Factory settings 
Features 
Forward/reverse 
Free circulation of air 
frequency 
Frequency inverter 
Front cover 
Full speed not reached 
Full voltage 
Full voltage start 
Function 

G 

General Data 
General description 

H 

Heat dissipation 
High ambient temperatures 

I 

Increase value 
Increase value of setting 
Initial torque 
Initial voltage at start ramp 1 

Initial voltage at start ramp 2 

INSPECTION AT DELIVERY 
Installation 
Insulation test 

j 

JOG Forward 23, 
JOG fwd/rev 
JOG Reverse 23, 
Jumper J1 

Jumper J2 

K 

Keyboard 

31 

22 

32 
74 
24 
41 

2 

23 

23 
38 

32 

77 

77 

2 

39 

63 

9 

34 

24 
50 
20 

21 

67 

51 

41 

79 

74 
21 

20 

43 

23 

23 
39 

36 

38 
7 

24 

20 

61 

23 
61 

41 

52 

23 

Keyboard lock 
keys 

L 

LED display 
Live circuit components 
Load monitor 
Locked rotor 
Low 1 ,-I .oa- 

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 

0(021 )0 

003 
004 

00 006 )0 ( 

17 

008 
(()/(C) 

011 

012 
013 
014 
016 
017 
0 212(. 7) 

021 

023 
024 
025 
030 
031 

0 

033 
32 

034 
035 
036 
037 
038 
039 
040 

(0)4421 

043 
044 
045 
046 

23, 

28, 

76, 

11, 

11, 

12, 

12, 

11, 

11, 

11, 

65 
23 

22 
24 
57 
67 
20 

81 

10 

31 

10 

71 

19 

58 
58 

58 

77 

36 
36 
36 
36 

36 
37 

38 
38 

38 
38 
38 
38 
39 

39 
39 

40 
40 

41 

41 

42 
43 
43 

43 
46 

46 
47 

47 

48 
49 
49 
49 

50 
50 
50 
55(1.)) 

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 shaftpowcr 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 16, 63 

RMS main voltage 63 

Rotating loads 20 

Running motors 20 
Running-LED 22 

S 

Safety 2, 6 

Safety measures 10 

Scrapping 2 

Selection of control mode 12 

Semiconductor fuses 33, 78 

Serial comm. 23 

Serial communication broken 67 

Shaftpower 57, 63 

Shielded motor cable 20 

Shorted thyristor 67 

Simple soft start and soft stop 10 

Slip ring motors 20 

Slow blow fuses 33 

Slow speed time at start 49 

Slow speed time at stop 49 

Slow speed torque 48 

Small motor 20 

Softbrake 51 

Softstart overheated 67 

Spare parts 2 

standard commercial fuses 78 

Standard wiring 10, 33 

Standards 6 

Start command 22 

Start delay power limits 58 

Start ramp 1 36 

Start ramp 2 38 

Start the motor 12 

Start time ramp 1 11 

Start/Stop 12, 23 

Start/stop combination 19 

Start/stop/reset from keyboard 12 

Start/stop-LED 22 

Starting 12 

STARTING /OPERATING 79 

Starts per hour 67 

Starts per hour limitation 56 

Step down voltage in stop ramp 2 38 

Step down voltage stop ramp 1 36 

Stop command 22 

Stop ramp 1 36 

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 

Weight 74 

Wiring circuit 33 

Wiring example 34 
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REPRESENTATION 

ADL Co. 
P.O. Box 47 
12 50 40 MOSCOW 
Russia 
Tel. 00007- 095268 7423 
Fax 00007- 095268 0348 
rouslan@adlserv.aha.ru 

AUTOMATECH Sp.zo.o 
ul. Ry-zowa 84 
PL-02482 OPACZ-KOLONIA 
Poland 
Tel. 004& 22-723 06 62 
Fax 0048- 22-723 06 06 
b.kolodziejczyk@automatech.it.pl 

Elimko 
8. Cadde 68. Sokak Nr. 16 
06510 Emek-ANKARA 
Turkey 
Tel. 0090 - 312 212 64 50 
Fax 0090 - 312 212 41 43 

Elpro Drive , S. R. 0. 
ul. Miru 3 

CZ 73961 TRINEC 
Tjeckien Republic 
Tel. 00420W 659434661 
Fax 00420W 659325864 
agorgol@elprocz.cz 

Emotron AB 
Box 222 25 
SE-250 24 HELSINGBORG 
Sweden 
Tel. +46 42 169900 
Fax +46 42 169949 
infoeemotron.com 

Emotron Antriebssysteme GmbH 
Goethestrasse 6 
38855 WERNIGERODE 
Germany 
Tel. 0049. 3943 92050 
Fax 0049- 3943 92055 
info@emotron-as.de 

Emotron B.V. 
P.O. Box 132 
5531 NX BLADEL 
Holland 
Tel. 0031- 497 389222 
Fax 0031- 497 386275 
info@emotron.ni 

Emotron Drives (UK) Ltd 
Spaces Business Centre 
Radway Green Park 
Alsager 
Cheshire 
CW2 5PR 
Great Britain 
Tel. 0044- 1270 879440 
Fax 0044- 1270 886119 
trevor@emotron.freeserve.co.uk 

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 Rodwell Street 
QUE - 4108 ARCHERFIELD 
Australia 
Tel. 0061- 7 3274 2566 
Fax 0061- 7 3274 2387 
dkirkegaard@emsby.com 

Esquire Engineering sdn bhd 

13, Jln 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 0035& 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. El -Fl 

2-18-4 Hagoromocho 
1900021 Tachakawa 
J- TOKYO 

Japan 
Tel. 0081- 42 528 8820 
Fax 0081- 42 528 8821 
sato.hiroyuki@e141.co.jp 

MAS for Eng. & Trad 
From Tahreer St 
12, a-Abee Erna-ma St. 
DOKKI GIZA 
Egypt 
Tel. 0020- 2 3357947 
Fax 0020- 2 3357948 

Mohamad Eid Kari 
Marjeh -square, 
Euphorat st. Dagestani 
Bld. 1st. Fl. POB 31203 
DAMASKUS 
Syria 
Tel. 00963- 11 222 3867 
Fax 00963- 11 224 5425 

Pardis International 
Golbarg W. Kerman 
S. Rahmati E. No.202 
TEHERAN 
Iran 
Tel. 0098- 21 7838571 
Fax 0098- 21 7838571 
mehraban@irtp.com 

Saftronics (PTY) LTD 

27 Heronmere Road 
P 0 Box 38045 
2016 BOOYSENS 
South Africa 
Tel. 0027- 11 434 1345 
Fax 0027- 11 434 1359 
rann@pixie.co.za 

TENSON Engineering Ltd 
Room 908, Nan Fung Commercial 
Center 
19 LAM LOK St 
KOWLOON BAY 
Hong Kong 
Tel. +852 2758 0878 
Fax +852 2759 5335 
sammy@tenson.com.hk 

WELLFORD CHILE S.A. 
ENCALA 103645 
Madrid No 1602 - Santiago 
SANTIAGO 
Chile 
Tel. 0056- 2 556 26 55 
Fax 0056- 2 556 35 28 
encala@hotmail.com 

Voltampere s.a. 
2nd klm Lagada-Redina 
GR-57200 THESSALONIKI 
Greece 
Tel. 0030- 394 26188 
Fax 0030- 394 26189 
automation@voltampere.gr 

www.emotron.com 
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Item Oty Make 8 Number Description Label 
E1.463 2 LANSON LES0-113SW CUBICLE LIGHT 

Fl 3 GEC RS63BW CAN TIS63 CARTRIDGES FAULT CURRENT LIMITING FUSES F1 

SS1/SS2 2 SPRECHER 8 SCHUH PCS-016-480V SOFT STARTER 12U1 
F4 1 CRITEC TDF10A-240VAC SURGE REDUCTION FILTER F4_ 

HI 1 AUTOMATION DIRECT 4000.B-R-24 ALARM LIGHT 
J1 1 CLIPSAL L11 EARTH LINK EARTH 
J2 1 CLIPSAL L11 NEUTRAL LINK NEUTRAL 
J3 1 CLIPSAL L7 FILTERED NEUTRAL LINK SRF NEUTRAL 

12K1 2 SPRECHER 8 SCHUH CA7-9-10-240VAC CAN CS7-PV-22 AUX. LINE CONTACTOR 12K1 
12K2 2 CARLO GAVAZZI DPA-51-C-M44 PHASE MONITOR RELAY 12K2 
12K3 2 SPRECHER 8 SCHUH CS4-222-240VAC FAULT RELAY 121C3 

KT1 1 CARLO GAVAZZI DC8-51-C-M24 FLASHER TIMER KT1 

12P1 2 IME R096E-AAC 0-10A AMMETER PUMP No.12 
P2 1 IME R096EVAC 0.500V VOLTMETER 

12P3 2 IME R048.0.240VAC HOURS RUN METER 
01 1 TERASAKI DINTMS633 MAIN SWITCH MAIN SWITCH 
02 1 TERASAKI DTC86106C LIGHTING CIRCUIT BREAKER 02 
03 1 TERASAKI DSRCB-16-30P RC° CIRCUIT BREAKER 03 

1204 2 TERASAKI DTCB6320C PUMP CIRCUIT BREAKER 1204 
1205 2 CLIPSAL 56SW320 PUMP ISOLATOR PUMP No.12 
1206 2 TERASAKI DTCB6304C CIRCUIT BREAKER 1206 

07 1 TERASAKI OTCB8304C VOLTMETER CIRCUIT BREAKER 07 
08 1 TERASAKI DTCB6110C CONTROL CIRCUIT BREAKER 08 
010 1 TERASAKI DTCB6106C CONTROL CIRCUIT BREAKER 010 

12011 2 TERASAKI DTC86106C CONTROL CIRCUIT BREAKER 12011 
51 1 ELEKTRA V2N V2-20C VOLTMETER SELECTOR 
52 1 ELEKTRA B2N 111-20C MODE SELECTOR WELL WASHER 
S3 1 SPRECHER 8 SCHUH 135P-F63LX10 TEST PUSHBUTTON ALARM LIGHT TEST 
Ti 1 AUTOMATION DIRECT FA24PS 24VDC POWER SUPPLY T1 

T2 1 ATCO 074775 240VAC/24VAC 100VA CONTROL TRANSFORMER T2 

U1 1 MULTITRODE MT2PC-2 (24OVAC) PUMP CONTROLLER Ul 
X1 1 CLIPSAL 15 240VAC OUTLET 

30 DORE ELECTRICS ATB4 TERMINALS 
5 DORE ELECTRICS EC4 END CAP 
4 DORE ELECTRICS ES1 ENO STOP 
1 TERASAKI ILC 14SSN LOAD CENTRE 
1 TERASAKI ILC 18SSN LOAD CENTRE 
1 ALARM LIGHT LEXAN COVER 
2 LOCKWOOD 8474 HANDLE CAN 02183"SEW BARREL OUTER DOOR LOCK 
1 LENLOCK -T. HANDLE KEYED 604 INNER DOOR LOCK 
2 4MM EARTH TERMINALS 

..5 °RAW.° OR PA. MERE°F 6 PROTECTED BY THE LAWS OF 
COPROCTO a our Nor EC COPIED 

REPROOOCED WITHOUT ME 
ExPRESS PERPISSION OF 
J P RICHARDSON INDUSTRIES. 

© 2006 

DIE NAME: 

HAVE YOU ASSESSED THE RISK 
ASSOCIATED WITH THIS WORK? 

REPORT PROMPTLY ANY COAIDISK. LIABLE 
TO CAUSE AN ACOOCNT RENEWER 

da i A RESPONSTTILE 

OR YOUR SAFETY 

SCALE AT.s. POUSSMISS MY VD - I IA SAAIMS11 Ng VACOS 4070 

J & P. RICHARDSON CLIX.1. COKIXACIANIS DIOASSAS AIN 23 001 PI 313 
NOM" . If II romg17.1177 I SL7.3 Ix. JAIMIT.COmAll OESIGNEO WI,. 

TRACED PA MS CNA., . 
CHECKED O.W. II-1.6 FAIRWAY ISLAND. HOPE ISLAND 

SEWERAGE PUMPING STATION 

EOUPHENT SCHEDULE 
\ir Allii 

1 

PO 3 0 39 / A 1 

DAIS 6.3...4 
APPROVED 

WENT 
NAME 

NO Lost 
OPT 

PI, 041 
4190.0rt 

A AS 1005160110 7 -4-14 I.H. 
A LA ENT DATE LETTER OESCRiPnott DATE AN 'D BY ENS 0 r013 No. .. 
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sprecher+ 
I schuh 

Technical Data 

Technical Information 

Series RZ7-FS Electronic Timing Relays 

Timing Characteristics (according to VDE 0435, Part 2021) 

Timing ranges for 

RZ7-FSM-A, B. C, D. E. F, I, & L 

RZ7-FSH 

RZ7-FS0 

Setting accuracy 

Repeatability 

Tolerance 

Power Supply 

Supply voltages 

(is) 

(3s) 

(10s) 

(I inn) 

(3mn) 

(10mn) 

(1h) 

(3h) 

(10h) 

(60h) 

(2.5s) 

(10s) 

(80s) 

(10mn) 

+5% of full scale value 

=0.2% of the setting values 

Voltage: ±0.001%/%AU 

Temperature: ±-0.025%/°C 

0.05...1 sec 

0.15...3 sec 

0.5...10 sec 

0.05...1 min 

0.15...3 min 

0.5...10 min 

0.05...1 hour 

0.15...3 hours 

0.5...10 hours 

3...60 hours 

0.15...2.5 sec 

0.5...10 sec 

4...80 sec 

0.5...10 min 

Voltage tolerance 

24...48VDC and 24 240VAC. 50/60Hz 

(dual voltage) 

12VDC 

24...240V AC or DC (universal voltage) 

346...440VAC, 50/60Hz 

AC: -15%... +10% 

DC: -20%... +20% 

Power consumption 

Time energized 

Reset time 

Voltage interruption 

Input Impedance 

Cable length 

(supply voltage control) 

AC: 5VA at 240V 

DC: 0.5W at 24V 

100% 

50ms 

s20ms without reset (supply voltage) 

Relay On: 3k-13k ohms 
Relay Off: 0.7k-4k ohms 

250 meters (800 ft.) max. 

Pulse Control (B1) 

Impulse duration 

Input voltage 

Input current 

Max. Leakage Current 

Cable length 

k50ms (AC), x30ms (DC) 

Supply voltage range 

mA 

400 micro Amps 

max. 250 m (800 ft.) without parallel load 

between B1 &A2 

max. 50 m (160 ft.) with load (<3k4) between 
81 & 82 

Outputs 

Type of outputs 

Maximum admissible 

operating voltage 

Dielectric Coil to contact Withstand 
Voltage 

Switching capacity 

Current h (AC1) 

Power: 

Relay contacts: hard silver 

Alternating current: 440VAC 

5,000 V 

8A (5A for RZ7 -FSO) 

2000VA 

according to IEC947-5-1: 

3A/440VAC (inductive load, AC14) 

3A/250VAC (inductive load, AC15) 

1N24VDC (inductive load. DC13) 

according to UL 508: 

1.5N250VAC (8300) 

3A/120VAC (B300) 

Short circuit resistance 10 A gL (fast blow fuse) 

Life expectancy (electrical) 

Life expectancy (mechanical) 

4 million ops. at 1A/250VAC, cosy =1 

0.2 million ops. at 6A/250VAC, cusp = 1 

1,5 million ops. at 1A/250VAC, cosy = 0.3 

0.3 million ops. at 3A/250VAC, cosy = 0.3 

0.5 million ops. at 6A/24VOC, resistive 

2 million ops. at 4A/24VDC, resistive 

2 million ops. at 0.2A/230VDC, resistive 

1 million ops. at 0.4N24VDC, UR = 20ms 

1 million ops. at 0.2A/110VDC, UR = 20ms 

1 million ops. at 0.1A/230VDC, UR = 20ms 

30 million operations 

General Data 

Insulation Characteristics 
2 kVAC/50 Hz test voltage according to VDE 0435 
and 6 kV 1.2/50 us surge voltage according to IEC 

947-1 between all inputs and outputs 

EMC/Interference Immunity Performance of following requirements: 

- Surge capacity of the supply voltage 
according to IEC1000-4-5: 4 kV 1.2/50 us 

- Burst according to IEC 1000-4-4: 6 kV/ 6/50ns 
- ESD discharge according to IEC 1000-4-2: 
- Contact 8 kV, air 8 kV 

- Electromagnetic HF field according to IEC 801-3 
and conducted electromagnetic HF signal 
according to IEC 801-6: Level 3 

EMC/Emission 

Safe isolation 

Climatic withstand 

Vibration resistance 

Shock resistance 

Protection class 

Electromagnetic fields according to EN 55 022: 
Class B 

According to VDE 106. part 101 

56 cycles (24h) at 25...40°C and 95% relative 
humidity according to IEC 68-2-30 and IEC 68 -2 -3. 

4 g in 3 axis at 10...500 Hz, test FC according 

50 g according to IEC 68-2-27 

Enclosure: IP40 

IP30 (single function) 
Terminal: IP20 according to IEC 947-1 

Weight 

Approvals/Standards 

Ambient temperature 

1000 

UL, C-UL up to 240VAC, Germanischer Lloyd, CE 

Open: -25°C...+60°C 
Enclosed: -25°C...+45°C 
Storage -25°C...+85°C 

Connections Screw terminal - M3.5 for Pozidrive No.2, Phillips and slotted screws 
No.2 suitable for power screwdriver. 

Rated tightening torque - 0.8 Nm (max. 1.2 Nm) - (8.8 lb-In) 

Wire Size - Dual-chamber system for terminal cross-sections 
of 1 x 0.5mm, (solid) or 2 x 2.5mm, (flexible with 
sleeve), AWG 20...14. 

Finger Protection - According to VDE 0106 

Mounting 

Relays 

Disposal 

Standards 

- Snap-on mounting (35mm DIN-rail) 
- Side mounting on CA7/CA4 contactors and 

CS7/CS4 with dovetail joint (surface mounting in 

any position) 

- Screw fixing by Panel Mount Adapter and two 
screws (M4) (surface mounting in any position) 

Synthetic material without dioxin according to EC/ 

EFTA notification No. 93/0141/D. Electrical contacts 
contain cadmium. 

EN 60947-1, EN 60947-5-1. EN 50081-1, IEC 947. 

UL 508. CSA 22.2 

RZ7 Relative Scale Setting Knob 
Series RZ7 Timing Relays hare a -relative scale- setting knob numbered 0 to 1.0. Think about 
this as 0 to 100% of the relay's built-in time range. Example: 1-o set an RZ7-FS rinsing relay 
(with a 0.05 (0 I minute range) to activate after 25 seconds: 

1) Divide the desired activation time (25 seconds) 
by the maximum rime limit of the relay (60 
seconds). 

25 + GO ,-.416 

2) Rotate the setting knob to just past the .4 mark. 

Discount Schedule B G47 
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RZ7-FS 

sprecher+ Dimensions 

I schuh j Series RZ7-FS Electronic Timing Relays 

Dimensions 

Series RZ7-FS Timing Relays (one and two pole) 

Dimensions are in millimeters 

Dimensions not intended for manufacturing purposes 

22.5 96 

RZ7-FS (1 SPOT contact) 

Dimensions are in millimeters 

Dimensions not intended for manufacturing purposes 

22.5 96 

RZ7-FS (2 SPOT contacts) 

Panel Mount Adaptor (26.506.221-01) 

22,5 13 

LAI co U1 
ch ,c) 

3 2 

5,5 

G48 Discount Schedule B 
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aInnovator% In Proregrion Technology 
TERASAKU 

TemBreak Plus MCCBs 

XS400SE and XH400SE selectivity series electronic 

O SE Upstream Selectivity breakers. 

O SE series provides enhanced 

selectivity. 
O 3:1 ratio between upstream & 

downstream MCCBs. 

O lcs rating is 50 % of lcu. 

O 14 switch to assist in obtaining 

total selectivity. 
O True RMS monitoring. 

XS400SE (50 kA) 3 pole 
Ampere 

0 Electronic trip unit with Long, 

Short and Instantaneous 

adjustments. 

O Adjustment range 50 - 100 % of 
nominal current rating. 

O Standards IEC 60947-2/ 
AS/NZS 3947-2. 

rating Min Max Cat. No. 

250 125 250 XS400SE 250.3 

400 250 400 XS400SE 400 3 

XH400SE (65 kA) 3 pole 

250 125 250 XH400SE 250 3 

400 250 400 
i 

XH400k 400 3 

XS400SE (50 kA) 4 pole 
Ampere 
rating Min Max Cat. No. 

250 125 250 XS400SE 250 4, 

400 250 400 XS400SE 400 4' 

XH400SE (65 kA) 4 pole 

250 125 250 XH400SE 250 4 

400 250 400 11 XH400SE 400 4 

Dimensions (mm) 
Description Height Width Depth kg 

XS/XH400SE 3 pole 260 140 103 5 

XS/XH400SE 4 pole 260 185 103 6.2 

W 1-.- 0 

i W 

g 

0 ° 

Short circuit capacity 
AC use 

Model Icu I c s Voltage 

XS400SE 50 kA 25 kA 

XH400SE 65 kA 33 kA 

400/415 V 

400/415 V 

OCR options (factory fitted) 
Description Code 

Pre-trip alarm LSIP 

Fault indicators F l 

Special LTD curves 

Cross reference table Section 

Accessories 6 

Selectivity & cascade 13 

Application data 

Characteristic curves 

13 

7 

Motor Starting 13 

Connection & mounting details 7 and 8 

Detailed dimensions 

- MCCB only 7 

- motor operators 7 

Product extensions 

Chassis (MHC, UHC) 

OCR checker 

Section 

6 

7 

OCR adjustments 7 

TemCurve 13 

Residual current relays 11 

Base standards Approvals 

IEC 60947-2 ASTA/UK, Aust. standards 

BS EN 60947 Part 2 Marine 

VDE 0660 Part 1 Lloyds R/UK 

AS/NZS 3947-2 Aust./NZ ABS/USA 

GL/GERMANY 

Notes: LiAvailableon indent only. BV/FRANCE 

5 -32 
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0 Innovaiom In Premertion Techwology 
TERASAKO 

TemBreak. 
Ratings 

11 . 

TERASAKI 

Type 
Ampere frame 
Number of poles 

Outside view 

Notes: 

') Adjustable ground fault available on indent. 

fitted externally. 

LED indicators only or LED contacts, please specify. 

Supplied as standard. 0 Optional standard. 

Yes or available. - Not available 

Available on indent only 

XH125PJ 
125A 

3P 

XH160PJ 
160A 

4P 3P 

4 -1 

XH250PJ 
250A 

3P 

XH400PJ XH630PJ 
400A 630A 

3P 4P 3P IPEJ 

Rated current 
: 

Rated current 

AC RAIED INSULATION 

AC RAIED BREAKING 

if C 60947-2 flcul 

(A),In NRC - Hmrun i ;cm ciceni "NRC ASR 

min nvx 

. 

12 5 20 

20 32 

' 

' 

NRC 

' 

160 

" ASR NRC 

: 

i 

j 250 

ASR 

n lg.( 

160 250 I 

NRC 

mm 

250 125 

ASR NRC " 

400 

630 

ASR 

m:.1 max 

250 400 

400 630 1 

ASR - htli.e.,itble 'c it rapgc... 

at 40:C 

. - 
VOI TAGF (Ui) 

CAPACITY sym RMS (kA] 

... 
20 

. 

32 

lien 1Lax 

100 I60 

250 

' j 
50 

62 

MO 

32 SO 

40 63 

63 100 

. 

, 

. 

400 150 400 

1 

125 80 125 

it90 
. 

59I.) 
. 

-6IX3 

(1 C', 

. 
690 

ICII: . ..-.S 

II C 6094 /-211cs) 1100v 1 - - - 
AS/N/5 3947,2 I lcul AS/NiS 3941 2;:::s1 13009 - 
',leg: Rated Impulse witT4leul vaagn 61109 614 

llanp (k1.1) is 8kV on all XS. XL and OH kiCCBs 5009 25, 2 

'5/1 5 

23:: 3 

1819 

! 42/IS 
, 

- 
1E:9 

30115 

45123 

65/33 

will exit Insi 

DC RATED BREAKING 

CAPACII Y (ILA) 

4439 
_ ....... 

. 4159 

1. 4221 

50150 ,.....,... 

53150 

85.'50 

- 
40 

43 

......50:59 
4221 

5(650 

85:50 
- 
40 

40 

: 42:71: 

: 65/50 

65/50 _ .... ...... 
' 85/50 

- 
40 

40 

: 

V 

"42/11 

85150 

65/50 

nr,g6.-- 
s 

43 

40 

. 

' 

- 

_, 

8-.'41 
.. 

85.53 

100:50 

125153 

- 
40 

40 

400V 

, 240V 

240.6909 

2509 

1150 

RAIED SHORT TIME CURRENT RMS (kA) Dew 1 - 5 13 3 sin) - 
DIMENSIONS (nun) . , . - .. ., . . 

7-V-I- 1 

... 
a 1 90 

: ---'-'..k..1 
110 105 140 140 195 140 185 213 283 

Mini 
CONNICTION 

, M. Ni 
I55 

il c - 85 

d 

1u4 

Marked standard tyne I 3 1 I: 

165 

102 

124 

1 I 2 6 

260 

103 

145 

4 7 1 

260 

10:1 

145 

4 7 6 1 

2/1 
10 2 

145 

9 

- 

(kg) 

AND MOUNTINGS , 

0 (1371 

,6 

c :Bal: 

- . 4 

- I 

front " 

connect (FC) 

rear 

connect (RC) 

plug in (PM) 

draw-out (DO) 

iiiiii Aii6Wiii 

: terminal screw 

:) Mr) 
- 

". attached flat bai 

solder16s terii:nial (PWC) 

bolt stud 0 
flat bar stud 1 - 

0 ' 0 
_ 

- - 

. 

for switchboaul 

for distribution bold 
0 

- 

. 

. 

0 
. .. 

. 

. . 

_ 

(..) C) 

. 
. .... 

1 

. .. 
. 

, 
64677 

contact inclicahy 

trip lxicix 
:PROTECTIVE FUNCTIONS 

Electronic type__ 

Adjustable LTD. 

AdjusiebleGFYOCAdjustable 

_ 

- , 

- 
- 

L .. 

- 
- - 

- 
.. 

- 

I 

_ 
- - -... 

' .-:.7. 

STD & INS! 

PTA lopLool , 

Trip indicators (option) (Contacts) 

Tberrnal-mapetic type 

thermal and fixed magnetic trips 
- 

thermal and adjustable magnetic tops 

. 

- ' - 

- 
_ 

- 

- 

! 

. 

. 
. 

. _ 

adjustable thermal 

adjustable thermal 

ACCESSORIFS 

Internally 

mounted 

i rtyri:11:y 

and fixed magnet:c Lips 

and - .1.- 
(aPiionj CODE 

.. - 

. 

auxiliary cwiten AUX - -- alarm swot All 
_ . 

shunt top SHT 

undervoltage Vie UVT 
. 

motor operatir 
apwaDng.breakc, moreeo lype TFI 

handle variali!dimM I VC XIII 
o 

. . . ... _ . .. .. . 

II, 65 hondle variable Clepin type TLK 

extension harde - 
mechanical infix lock lurk type . 

- 
- 

_ 

mechanical incylock rear type i 

mechanical interlock cable type 

key interlodc 

handle nolde: 

t I 

: 9 
.. 

- 
... 

- 
a 7-7 

.... 
. , 

. I 

1 

. ...._ 

handle lock 

:) ca;ii.w pad.ock iciactineit 
temicuil rover fun: connect tye p if 

, 

terminal cover rear in typo I 

interpole barriers : 

accessories lead terminals 1, 

1 , 

I 

1 

I 

1 

: 

. 

i 
I 

OCR sealing 
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TERASAK! 
Innowons in Promerion Technology 

XH800PJ I XH4O0PE I XH63OPE 1 XH8O0PE I XS400SE 
I 

1 800A 1 400A 1630A 1 800A 1 400A 

4P 1 3P 4P 1-0 1 3P 4P 0 1 3P 4P 1 3P 4P 

XH400SE XS63OSE XH63OSE 
400A 1 600A 630A 

3P 41' 0 31' 4P 3P 4/' 

:; NRC ; ASR -7 NRC" ASR RC ASR NRC 
.______.... .. 

min Max' i 171:a min. 

500 8CC , ; 630 

.--250 125 250 ,; 

400 218) 403 

NRC ASR 

min' max 

.1..; NRC ASR '':NRC: ASR 

ml mix max 

315 630 315 630 1 800 400 800 ; 160 80 160 160 80 160 1 630 

250 125 250 ; 250 125 ; 250' 

400 200 400 4081 200 400 

in max 

630 315 1 

690 - 690 690 90- .46901 . 

ICUICS ! - ICU/ICS Icums ,Icui!CS - - ICU/ICS ,IC11;:C5 

4512 20110 . 20/10 20/10 

65:33 42)21 42121 4Z,21 

201'3 201:0 

30/15 42121 35/18 42121 

85/50 
85/43 - 65/50 

ouso 
x.65150 

: 65/50 

: 65/50 

65/50 .- 50/25 : 

42/21 ' 65133' 
50/25 i 

:65/33 .._ 
;-65/33 

16.6/50 I gAb suso : : i ,65/50 50/25 

1 65/33 ' 

: 65/33 50/25 

161013/ Sc - - - - I25153 100/50 "00:50 
--I--- 

-. 01450 85/43 ; 100:50 

5 10 10 5 5 81.5;13 10 

40 40 90 - 

40 43 40 - 

10 (0.3 sec) 10 (0.3 sec) 

- 
- 5 (0.3 sec) 1 10 (03 sec) 10 (0 3 549) 5 (0.3 sec) I 5 (0.3 sec) 

1 iio 280 ; 140 185 i 210 

1 273 

2807210 230 140 

260 ,...260 

185 190 

1- 273 
103 I; 103' 

i 273 2(8) 

1 145 

1; 103 
1. 103 103 103 

' 145 14 , 145 - 131 ':i1 

, 9 4 6 2 1 9 6 12 9 7 ' -122 .if. 52 4 8 

) 

0 (Bar) .7 1 , 

" 

C 

0 (Bar) 

62 

0 (Bar) 

e 

') 

op 1 ') 'I 1 ') ') 

: 

I 

- :: 1 

j 
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FERA,40 Section 7 
MCCB operational characteristics & dimensions 

Page 

Thermal - magnetic MCCB characteristics 7 - 2 to 7 - 4 
Time / current characteristics thermal - magnetic MCCBs 7 - 5 to 7 - 10 
Electronic MCCB characteristics - settings 7 - 11 to 7 - 14 
PTA - Pre-trip alarm option 7 - 15 to 7 - 19 
GF - Ground fault / 4th CT option 7 - 16 to 7 - 19 
LED trip indication options 7 - 18 to 7 - 19 
Time / current characteristics electronic MCCBs 7 - 20 to 7 - 22 
OCR checker for electronic MCCBs 7 - 23 
Tem Curve selectivity software 7-24 
MCCB dimensions with and without motors fitted 7 - 25 to 7 - 50 
AC Watts loss - 3 pole MCCBs 7 - 51 
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MAW 
MCCB Technical data 

MCCB type 

Thermal Magnetic MCCBs 

Thermal-Magnetic MCCBs are available from 125 AF to 800 AF. Depending on the type of MCCB thermal 

and/or magnetic trip setting may be adjustable. 

Fixed Adjustable 
thermal thermal 

XS125CS, XS125NS 0 
I XS125CJ, XS125NJ 

Fixed Adjustable 
magnetic magnetic 

XH125NJ, XH125PJ, TL100NJ 

XH16013.1 

XE225NC 

iXS25ONJ, XH25ONJ.: 

XH250PJ 

tXS4000,.XS400NJ, XH400PJ, TL25ONJ 

' XS630C1, XS63ONJ, XH630PJ 

1.XS8OONJ 

XH800PJ 

Note: 0 Yes 

- No 

Access to setting dials 

From 125 AF to 250 AF the thermal adjustment is visible from the front of the MCCB. At 400 AF and above a protective cover must be 

removed to gain access to the settings. To achieve access to the settings, the cover screw under the 'sealed' label must be removed. 

To adjust the individual trip settings, turn the setting dial with a flat bladed screwdriver. 

Once set, secure the cover and apply a new sealing label. 

XH250111 XS400NJ XS400NJ (cover removed) 

7 - 2 
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MCCB Technical data 

Thermal Adjustment 
TemBreak MCCBs have a wide thermal adjustment range, one of 
the largest on the market. The rated current 'Ir' is continuously 

adjustable from 63 % to 100 % of its nominal current 'In. There 

are three main points of calibration marked at 63 %, 80 % and 

100 %, as shown in the diagram below. 

0.63 0.8 1.0 

A 

Thermal adjustment range 

E 
I- 

Current x In 

Examples 

10. 

TERASAK 
In.evuen Iw Proortia. Terkwaleg 

Magnetic Adjustment 
The magnetic adjustment is available on MCCBs of 400 AF and 

above. The magnetic setting 'Im' is continuously adjustable from 

500 % to 1000 % of its rated current 'In'. There are five main 

points of calibration marked as multiples of In; 5, 6, 7.1, 8.5 

and 10. These are shown in the diagram below. 

A 

Iv 
E 

Magnetic adjustment range 

Current x n 

1. XS125NJ/125A MCCB set at Ir = 0.8, the rated current is calculated as 125 x 0.8 = 100 A 

2. XS400NJ/400A MCCB set at I. = 6, the magnetic setting is calculated as 400 x 6 = 2400 A 

3. XS63ONJ/630A MCCB set at Ir = 0.8 and I. = 5.0 

The rated current is calculated as 630 x 0.8 = 504 A 

The magnetic setting is calculated as 630 x 5 = 3150 A 

Note that the magnetic setting is a multiple of the nominal current In and not the rated current Ir. 

All thermal and magnetic trip settings are expressed as AC RMS values. 

All MCCBs are calibrated at 45 'C unless otherwise specified. 

Breakers with adjustable magnetic trip 

Breaker 

XS400CJ 

XS400NJ 400 

Rated 
current (A) 

250 

Magnetic trip current (A) 

Scale 10 8.5 

2500 2125 

4000 3400 

i XF140013.1 400 4000 3400 

XS6306: :' .: 400 4000 3400 . . 

XS63ONJ 630 6300 5355 

XH6301'.1 5355. 
. 

i XS8OONJ 800 8000 6800 

XH800PJ . . :-800 8000 6800 . 

7.1 6 5 

1775 1500 1250 

2840 2400 2000 

2840 2400 2000 

2400 2000 

4473 3780 3150 

4473 3780 3150 

5680 

Note: Settings; 3-poles can be adjusted simultaneously with one adjustment dial. 

4800 

4800 

4000 
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MCCB Technical data 

Time/current characteristic curves 

2 

1 

SO 

40 
30 

20 

10 
8 

5 
4 

3 

2 

so 
40 
so 

20 

10 
8 

6 

4 

3 

2 

1 

0.8 
06 
0.5 
0.4 
0.3 

0.2 

01 
0.08 
0.06 
0.05 
0.04 
0.03 

0.02 

0.01 
0.008 
0.008 

1_ 0005 

F. 3 3 3°°3330 

Min 

z Max 

1. 

I 1 1,111, 
Percent Rated Current 

Example 1 

The XS25ONJ set at its maximum thermal setting of 

250A experiences an overload of 1000A. What would 

be the tripping time? 

Solution 

As the axis are 'percent' rated current the overload as 

a percentage to rated current is 

100 A = 400 % 

250 

The maximum and minimum on the curve are the 

tolerance bands. Therefore at 400 % overload the 

tripping time would be as follows: 

Maximum trip time 30 seconds 

Minimum trip time 10 seconds 

Average trip time 20 seconds 

Due to strict quality control of the manufacturing and 

calibration processes, the characteristic curve of most 

MCCBs will follow the 'average' curve within the 

tolerance band. 

Ambient compensating curves Example 2 

130 

cn 

IT.s: 120 

100 

93% 

90 
Calibrated at 40 °C - 0 

45 °C - 5 

1 

M0 -250A maxi Calibrated 
temperature 

160-250A(min.) 

10 20 30 40 50 
15 25 35 45 55 

Ambient temperature (°C) 

60 
65 

The XS25ONJ is calibrated at 250 A for 45 *C ambient. 

If the temperature rose to 55 -C what effect would 

this have? 

Solution 

At 55 "C the ambient compensating factor is 93 %, 

i.e. 250 x 0.93 = 232.5 A 

In other words the XS25ONJ would act as an MCCB set 

at 232.5 A, in 55 'C. 
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MCCB Technical data 

XS125CS, XS125NS 

Time/current characteristic curves 

T 

a 

a 

0 
0 

3 Magnetic trip current 
2 

Rated current Mastratic trip current 

(A) 50 
(A) 

40 

" 
206.42 

30 

20 

10 MEMEL 

20 
I 

260.52 
25 325.65 

420.54 
4032 520:104 

11111111111111 
8. 

50 650.130 

NMI NMI 
5 MMIUM 
111L11.1111111 

MENEM) 820.164 
10401208 

MINEINIIIIIRI 
MENEM 

63 
so 

112005 

1300.260 

1550.310 

' MENIIIIIIIMIIINIIIIIIIIIMIN 
Fo 111111LMIIII 1111M//11 

lkie. II 111011 4 Min 
3 

2 ill 
0.6 
0.6 
0.5 

I'll 
0.4 
0.3 

0.2 :1 

20.100A 

I 

01 125 

1 

: 

0.08 
006 
0.05 
0.04 
0.03 

0.02 

0.01 

1 - I 

. 

.060 
008 
005 

Percent Rated Current 

Ambient compensating curves 

140 

130 

rn 
5 120 

C 

110 

90 

80 

1 I I 1 

i 6. 40, 63. 80A 
1 

1 

20. 000 1- 
1_ 

/ 
1 

temperature 
Calibrated 

2.5. 

1 

125A 

I 

Calibrated at 40 °C - 0 
45 °C - 5 

10 20 30 40 50 60 
15 25 35 45 55 65 

TERASA(O 
Innovator, in Protection Teensalo 

XS125CJ, XS125NJ, XH125NJ, 
XH125NJ 
Time/current characteristic curves 

I 

- _ 

4 
3 

2 

1 
se 
40 
30 

20 

10 
a 

o 

5 

1 

so 
40 
So 

2o 

10 
a 

5 
5 
4 

2 

, 
0.8 
03 
0.5 
0.4 
0.3 

co 

0 1 

0.08 
0 06 
0.05 
0.04 

0.03 

Magnetic trip current 

Retied current 
(A) 

Magnetic trip current 
(A) 

20 260152 

32 

I 

420.84 
50 650.130 
63 820.164 
100 1300.260 

I 125 1550.310 

I W)====MMEN 
1111111.1n111 

11111'1111 
Min 

Iiii . 

. 

I 

20, 32, 50, 63, 100.4, .. 1 5 1,11Mil 

1 I 

, 

I 

0.02 

0.01 

1 

I 

1 

.008 
000 
005 

2 8 ? ?II E 3« F. 3 3 38333 1 1 1 1 1 3 ill 
Percent Rated Current 

Ambient compensating curves 

150 

140 

130 

rn 

120 

C 

C- 

90 

80 

-1---15.A.21°(.1:1 
1 1 1 1 I 

1 63A(....11 1 

I 

1 , 00. 32A (,nevi \ I 126A (m,,x) 

i I I \ 
1 I \ teCmaliberraatteudre 

S0. 

4 iiit.11111111. -temperature 

411*61.74j 

- 
s'"1 I l' 

mo 32.A(mm) 
1 

1 I 

1125A (min) 

I 

1 I I 1 1 III I 

Ambient temperature (°C) Calibrated at 40 °C - 0 

45 °C - 5 

10 

15 

20 

25 

30 
.35 

40 

45 

50 

55 

60 

65 

Ambient temperature (°C) 
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MCCB Technical data 

XE225NC 
Time/current characteristic curves 

40 

30 

20 

10 

3 

2 
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SO 

40 

30 

20 

10 
8 

6 

4 

3 

2 

1 

0.6 
0.5 
0.4 
0.3 

0.2 

0.1 

0.00 
0.06 
0.05 
0.04 

0.03 

0.02 

0.01 
0.000 

0.006 
_Y.- 0.00s 

038 Si 
F. F §EF!§§ 1111 

Magnetic trip current 

Rated current 
(A) 

Magnolia hip current 
(A) 

125 1250:250 
150 1750:350 
175 1750c350 

200 2000.450 

225 2250:450 

z PA 

z 
Min 

Pe runt Rat d Current 

Ambient compensating curves 

130 

rn 

120 

C 

110 

C 
cu 

45 100 
o_ 

90 

125A 

I I 

125. 200. 225A Calibrated 
temperature - 

.175A 1 I 

i 

I 

Calibrated at 40 °C - 0 10 20 30 40 50 
Ambient temperature (°C) 

XH160PJ, XS25ONJ, XH25ONJ 
Time/current characteristic curves 

0- 1 

50 
40 

30 

20 

10 

SO 

40 

30 

10 

0.8 
06 
0.5 
0.4 

0.3 

0.2 

0.1 
0.08 

0.06 
0.05 
0.04 

0.03 

0.02 

0.01 
0.008 
0 006 -L 0 005 

Magnetic trip current 

Rated COMM (A) MagnetictrIpcunent 
NRC IA) 

160 1760:176 
250 2750:275 

oss F E §§FEll 
Percent Rated Current 

Ambient compensating curves 

130 

rn 
120 

C 
03 

3 110 

C 

100 
0 

90 
60 Calibrated at 40 °C - 0 

45 °C - 5 

I i 

6"5"1""1 1 1 I Lii 1 

1 i I Calibrated 
temperature 

I 

I,60. 2500 ( Min) 

I 1 1 1 

I 1 11 

10 20 30 40 50 
15 25 35 45 55 

Ambient temperature (°C) 

60 

65 
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MCCB Technical data 

XH250PJ, XS400CJ, XS400NJ, 
XH400PJ 
Time/current characteristic curves 
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188 
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50 
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0.06 
0.05 
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0.03 

0.02 

Magnetic trip current 

Rated current (A) 

NRC 

Magnetic trip current 
(A) 

250 25003250 
400 40003400 

z Man 

In 

sta le setting range or 

magnetic trip. Five stages 

within this range. 

XS X10 

0.01 
0.008 
0.006 
0.005 

Percent Ra ed Current 

Ambient compensating curves 

140 

a 

:1 120 

100 

90 

I I 

1 IN 7:4c."^"^-- 
250A min. I 

temperature 
Calibrated 

I 

r( 

400A max 

Calibrated at 40 °C - 0 10 20 30 40 50 60 
Ambient temperature (°C) 

XS630CJ, XS63ONJ, XH630PJ 

Time/current characteristic curves 

T 
2 

50 

40 
30 

20 

10 
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0.004 
0.006 
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Magnetic trip current 

Rated current (A) 
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z Max 
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Magnetic tip current 

(A) 

400 400Cd400 
630 63001630 

Adjustable setting range or 

magnetic trip. Five stages 

within this range. 

XS X10 

seen F F.R F,1011§ 111 
Percent Rated Current 

Ambient compensating curves 

130 

co 

120 

z 
c; 110 

8 
41100 

0 
Calibrated at 40 °C - 9 

0 

45 °C - 5 

MEM 
I I 

Calibrated 
temperature 

10 20 30 40 50 60 
15 25 35 45 55 65 

Ambient temperature (°C) 
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XS800NJ, XH800PJ 
Time/current characteristic curves 
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50 
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Magnetic trip current 

Rated current (A) Magnetic trip meant 
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800 60001800 

M x 

Yin 

Adjustable setting range or 

magnetic trip. Five stages 

within this range. 

55 1 

0 006 
-Y- 0 005 

2833 3 F.§ 313333 g 1111 
Percent Rated Current 

Ambient compensating curves 

130 

in 120 

3 110 

100 
C- 

I I 

8000 Orsx) 
I I 

Calibrated 
temperature 

I 

800A 16100 

90 

Calibrated at 40 °C - 
45 °C - 5 

7 - 8 

1 1 

10 20 30 40 50 60 

15 25 35 45 55 65 

Ambient temperature (°C) 

XM3OPB 
Time/current characteristic curves 
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Ambient compensating curves 
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E 200 
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Ambient temperature (°C) 
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TL3OF 

Time/current characteristic curves 
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Time/current characteristic curves 
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TL25ONJ 
Time/current characteristic curves 
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MCCB Technical data 
Microprocessor based characteristics and adjustments 

Characteristics 

The standard microprocessor based MCCB from Terasaki has the most flexible characteristics on the European market. In addition to the 

standard overload and short circuit protection, there are a number of options available to meet specific applications. 

MCCB type 
rXS400, 

XH400 ') 

XS630, XH630 ') 

XS800, XH800 ') 

XS1250SE 3) 

XS1600SE 2) 

1S2000NE 

XS2500NE 

LTD INST 

12T Pick-up 
Ramp LED 

Test 
port PTA 

internal external 
GFT LEDs LEDs 

Standard on all TemBreak Microprocessor MCCBs 

Note: Standard 

Optional 

- Not available 
') Includes TL400NE & XV400NE 

2) Includes TL630NE to TL1250NE 

') Includes XV630, 800 & 1250 

Legend Application 

LTD Long Time Delay Overload protection, True RMS 

STD Short Time Delay Short circuit protection and selectivity Standard for all 

INST Instantaneous Short circuit protection, fast acting TemBreak 

12t RAMP Provides easier grading with downstream fuses 
Microprocessor 

Pick-up LED Lights on LTD overload, flashes on PTA pick-up MCCBs 

Test Port Facility for TNS-1 OCR checker for calibration checking 

PTA Pre-Trip Alarm Useful for loadshedding application 

GFT Ground Fault Trip Protection against ground faults 

LEDs Light Emitting Diodes Indication of fault for faster diagnosis 

HI-INST High Instantaneous High inrush applications, increased selectivity 

Access to setting dials 
To adjust the settings on the microprocessor 

TemBreak, the sealed label must be broken and 

the cover fixing screws removed. To adjust the 

individual trip settings, turn the setting dial with 
a flat bladed screwdriver. Align the setting 
required between the black dots marked on 

the dial. 

XH400SE 

Integral leads 

Shunt trip 

Undervoltage 
trip 

Integral leads 

Aux switch 

XH400SE (cover removed) Alarm switch 
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MCCB Technical data 
Microprocessor based characteristics - 
adjustments, operation, settings 

Standard time current curves 

E 
1-= - 

08 10 
' LTD 

30 Ti 

5 

2 10 12 STD 

T2 

Ns...10 

I 
INST 

Y 0:3 

13 

3 .; 

600% of Ii 

Standard microprocessor adjustments 

CT kATEDCURRENT 

1250 

0 0 0 0 

BASE CUR. 

A 1250 

LONG TIME 

0.9 

CURB. o "'" \O 
SETTING 

1 oA 
RATED CUR. (A) 

TIME. 
SETTING: 5\ 

PICKUP 

SEC 
at6xli 

Each part of the characteristic curve can be 

independently adjusted. This unique adjustability of 
LTD, STD and INST enables the standard 

microprocessor MCCB to achieve more than 200,000 

permutations of its time/current characteristic. 

This makes the TemBreak microprocessor range one of 
the most flexible on the market. 

To complement this range, NHP have developed 

TemCurve selectivity analysis software, which contains 

the full range of TemBreak MCCBs on database. This 

software package highlights the full benefit of having 

highly adjustable microprocessor MCCBs when 

involved with difficult selectivity problems. 

The 12t ramp switch, which is provided as standard, 

assists in discrimination with downstream fuses. 

With the switch off, the STD operates with a definite 
time characteristic: L with the switch on, the 

characteristic alters to a ramp: L , cutting off the 

corner which poses a potential selectivity problem. 

Setting Dial Available adjustments 

Base current setting lo 0.63 - 0.8 - 1.0 x I. Amps 

LTD pick-up I1 0.8 - 0.85 - 0.9 - 0.95 - 1.0 x lo Amps 

LTD setting 5 - 10 - 15 - 20 - 25 - 30 (at h x 600 %) Secs 

STD pick-up 12 2 - 4 - 6 - 8 -10 x lo Amps 

STD setting T2 0.1 - 0.15 - 0.2 - 0.25 - 0.3 Secs 

INST pick-up 13 3 - 12 - x lo (continuously adjustable) Amps 

Note: A special generator T1 setting adjustment of 1-5 sec (at Ii x 600 %), is also 

available. Please contact NHP for details. 
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MCCB Technical data 
Adjustment of TemBreak (electronic type) 
tripping characteristics 

Electronic models of TemBreak come standard with an 8-bit 
microprocessor overcurrent relay (OCR). It is the OCR which 

provides the functions necessary for protection, while 

maintaining a high level of reliability. 

Note: The ground fault trip and pre-trip alarm cannot be used 
simultaneously in a single breaker. 

Front view 

r 

Sealed label 

Spare labels (sealing label) 

Cover 

TERASAKI 
Innovelem b Probereben reerhembev 

The wide OCR adjustment range allows the circuit breaker to be 

set-up in order to trip under certain conditions. Adjustments can 

be made to the tripping current as well as the tripping time of 
the breaker. 

Figure 1. Electronic OCR adjustment possible 
(with label removed). 

I. 

LONG TIME 

CsURSILm6oy' a 

es \ se 

Os 

h RATED ClAl. (A) 

TIME '.),egv. 
SETTING 

rs SEC 
. e16xh ' 

P IGS< Up.: 

5110FIT TIME 

A ,0 

' . " 

INSTANTANEOUS 

S i 
' ' 

GROUNO FAULT 

xL 

A 

1 

' SHORT TIME Fs .y 
T. SEC OFF ON 

1 T2 SEC 

CT RATED CURRENT ' BASE CUR. 

A 
A 

TEST IN 

b 0 cro 
, oe o "0.63 I. 

at105b 

Adjustment method 

Remove the sealing label, loosen and remove the cover fixing 
screws and remove the cover. To adjust the individual trip 
settings, turn the setting dial with a flat bladed screwdriver. 

Note: Align the groove (end marked with dots) between the bands for 
the required setting. 
For example, the diagram right shows Is = 1.0. 
The INST and GFT pick-up currents are continuously adjustable. 

Example 55125011E 

LONG TIME 

0.9 

CUR. (185/41111111V95 
SETTING 

0.8\ 
xlo 

DOTS 

Secure the cover and apply the sealing label. 
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MCCB Technical data 
Microprocessor based characteristics - adjustments, 
operation and examples 

Overload adjustment 
The rated current of the microprocessor based Tem Break is 

adjusted using two current multipliers. This process achieves 

high accuracy adjustment from 50 % to 100 %. These are the 

LTD pick-up dial (11) and the Base Current (lo) selector switch. 

The rated current (LTD pick-up) is achieved as follows: 

IRATED = In X 10 X 11 

I n the example shown on the right the rating would be: 

!RATED = 1250 x 1.0 x 1.0 = 1250 A 

In total there are 15 possible increments of adjustment between 

50 and 100 % as shown below. 

Base current 

Current dial 

63 

1, 80 

INSTANTANEOUS. 

CT RATED CURRENT 

In 1250 A 

TEST IN 

0 'O. 0 0 

; 90 11 95 100, 80 85 
_J 

90: 

Breaker 

rated current 
57.1 60 ; 63 ' , 64 

. _ . 

Example - Settings 
In the example shown on the right, what are all the settings in Amps? 

Solution 

IRATING LTD pick-up = In x 10 x 11 

1250 x 0.8 x 0.9 = 900 A 

STD pick-up = In x 10 x 12 

1250 x 0.8 x 4 = 4000 A 

INST pick-up = In x 10 X 13 

1250 x 0.8 x 12 = 12,000 A 

GFT pick-up = In x lc 

1250 x 0.1 = 125 A 

(Note that GFT is a function of In and not lo) 

Example - Time/Current curves 

T2 = 100 msec 

7 -14 

LTD 

STD 

INST 

95 ; .100, 

100 

-90 ; 95 100 

76 80 r80 1 78J 90 5 100 

CT. RATED CURRENT 

TEST IN 

0 0 0 0 

BASE CUR. 

1250 

0.63 0.0 10 

A 

1.ICIR.INGOAXTNIUN 

UW1.9 
RATED CUR. (A) 

TIME 7".". 
SETTING 6\ /30 

SEC 

PICK UP 

01 x 11 

.SHORT,TIME- INSTANTANEOUS GROUND 'At.11.1" 

li 

SHORT TIME Ft 

1 1 

OFF ON 

11.2 SEC 
at1Ox In 

11 = 900 A 12 = 4000 A 13 = 12000 A I 

T 

01 

E 

TG = 100 msec 

GFT 

IG = 125 A 

SP313 Tennyson SPS Tennyson Tennis Center Electrical Switchboard OM Manual

Q-Pulse Id TMS896 Active 10/12/2014 Page 267 of 334



TERASAKI1 
litnoworom Prorerrion Technology 

MCCB Technical data 
Options (electronic type) TemBreak 

Pre-trip alarm (PTA) 

The PTA continuously monitors the true RMS value of the load current. When 

the load current exceeds the pre-set current (Ip) an LED gives local alarm 

that the MCCB is approaching an overload situation. 

Should the current Ip be exceeded for 40 secs a (N/0) contact will close to 
provide remote indication and/or load shedding. 

PTA specifications 

Operating time (s) [Ip] 

Output contact 

PTA indication 

Adjustable steps of 70, 80, 90, 100 % of the 

selected rated current [hi. 

Setting tolerance ±10 % 

Note: The long time-delay trip does not operate 'first' 
when the pick-up current is adjusted to 100 % 

of the rated current [It). 

PTA characteristics 

PTA 
characteristics 

hipping 
Triping 

401 

MINIM 
IIIINI 
1111 OEM= iiiMIN=Mil=Mi III IIIMIIMMIIIMIM I IIIIMIMBIll=11= 

11111111.1 

4M LTD characteristic curve 

11111 ISIIIIMIIIIMIM 
1E13 IMMINIM 
111111111R. PTA pick-up current 
IIIIMINIMMIIMI tt setting range IIIIIIIIIIIIII 
ligifilLIM . IIM 
111111111M 

Mill Ill ingiummlisamimm 
11111arommmancattillMEM 
EiZirg==1.1.W1011.= III eht 

70 100 150 % X (I, 

40 secs (fixed definite time-delay) setting tolerance is ±10 % 

Normally open contact, (la) Integral lead is standard length (450 mm) 

Resistive load Inductive load 

Rating of 250 V AC 

contact 220 V DC 

Pick-up LED flickers 

125 VA (2 A max) 

60 W (2 A max) 

20 VA (2 A max) 

10 W (2 A max) 

TemBreak 
MCCB 

Output contact (N/O) 

of the pre-trip alarm 

Computer Essential Load Non-essential Non-essential 
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TERASAKH 
Innovator, in Pm leninn recline. Inv 

MCCB Technical data 
Adjustment of TemBreak electronic type OCR 

with ground fault 

Ground fault trip 
The GFT pick-up current is continuously adjustable from 10 % to 40 % of the rated CT current. 

Notes: The ground fault trip and pre-trip alarm cannot be used simultaneously in a single breaker. 
XS400SE, XH400SE are not available with ground fault function. 
When a three pole breaker is used in a 3 phase, 4 wire system, 

a separate CT is required for the neutral line. (refer NHP). 

GET specifications 

Pick-up current (A): [IG] 
0.2 0.3 

0.1 0.4 

lo X Ic-r 

Time-delay (S): [TG] 

0.3 1 0.21,7A0.4 

0.1 \ 10.8 

To SEC 

Continuously adjustable from 10 to 40 % of the rated CT 

current (Ict) setting tolerance is ± 15 % 

The GFT has a definite time-delay characteristic and is 

adjustable in steps of 0.1, 0.2, 0.3, 0.4, 0.8 s. Total clearing 

time is +50 ms and resettable time is -20 ms for the preset 

time delay. 

Tripping 
time (s) 

0.8 

GFT characteristics 0.1 

4th CT for GFT 

Rating (A) Type 

2500 UX0Y0007A ' 

2000 UX0Y0006A 

11600 UX0Y0005A 

1250 UX0Y0004A 

1000 UX0Y0003A 

800 UX0Y0002A 

630 UX0Y0001A 

N 

r 

M 

A 

Dimensions (mm) 

Rating (A) A 

!2500-1000 140 110 50 1 

I:800-630 105 100 

7 -16 

CH M N 

GFT pick-up 
current setting range 

z's 

10 40 %a (IsT) 

85 

75' 

145 75 85 35 

110 57 50 20 
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MCCB Technical data 
Tem Break electronic type with ground fault 

External neutral sensor (4th CT) 

External neutral sensors are required whenever optional earth fault is used on 3 phase 4 wire systems 

The position and direction of 4th CT 

LINE LOAD 

3 PHASE SUPPLY 

THE POSITION OF 4TH CT. 

z z 
71 

The direction of 4th CT 

DIRECTION LINE SIDE 

10 d.) 

o 
0 
0 

ON SIDE I 

OFF SIDE 

0 0 

0 
0 

Ir 

-WIRES 1 me MIN. 
TWISTED TOGETHER 

NEUTRAL BAR 

EARTH BAR 

EXTERNAL 
NEUTRAL 
SENSOR 

7 -17 
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TIRMAIC.! 

MCCB Technical data 
Trip indicators 

The LEDs when lit, indicate which trip function tripped the breaker 

eg, long-time-delay (LTD), short-time delay/ instantaneous 

(STD/INST) or ground fault (GFT) (control power required). 

Trip indicator display (1250 AF and above) 

reset button 
pushed to turn OFF 
the LED 

LED for LTD tripped 
indication 

REST 

Note: If a pre-trip alarm (PTA) is fitted, the LED control power can be 

used (common). 

LED for STD/INST tripped indication 

TRIP INDICATORS 

LED for GFT 
tripped indication 

1. 

Ti 

Ix Tx 

LONG TIME . 
. , 

09 

CURB 0 4"... 0 95 

SETTING 

. 08 1 

h 'I° 
RATED CUR (A) 

15 - 

TIME ;Tr"\2° 
SETTING 

- - 5\ /30 
-4 

, T SEC , 
ata*k il 

kicx,up' 

SHORT TIME 

4,=\.9 
2\4 re/ 10 

, la 

INSTANTANEOUS 

1 

la 4 lo 

GROUND FAULT 

02 03 

0 I 0 0 4 

to x k 

0S 

0 

0 4 

1 \ /0 8 

To SEC - 

' 

9 

I 

02 SHORT 
o 15 ''"' 025 

0 1\ 0 3 

Tx SEC OFF 

I 

TIME 12t 

ON 

1 T2 SEC 

CT RATED CURRENT 

Ir 1250 A 

BASE CUR 

tc 1250 A 

' 

063 0 8 1 0 

TEST IN 

O,000 
_ 

at 10 x10 

PICK UP 
LED turns on when LTD function picks up. 
In case PTA is fitted. this LED flickers when PTA 
function picks up. (seperate control power required). 

Trip indicator display (400 AF to 800 AF) and OCR controller example: XS, XH400 

An optional feature available with TemBreak electronic type are 

fault indication contacts - these are voltage free and provide a 

signal of the cause of a trip (long time, STD/INST). 

Example XS 1250SE 

An external trip indicator box is required with 400AF models. 

140 

CONNECTION TERMINALS r FOR FAULT (CONTACTS / OUTPUT) 

91 

260 - 228 -214 

71 

t_ 

OCR 
CONTROLLER 

4 

i 

80 

- LED INDICATORS 

OPTIONAL 
21 -- 45-a 44 

45 

Notes: For dimensions of XS/XH800SE and PE refer to pages 7 - 40 and 7 - 41, add dimensions of OCR controller and trip indication box (above). 
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MCCB Technical data 
OCR controller (PTA and trip indication) 

OCR controller mounting position 

OGR controller 
Terminal screw M3.5 1 

a 

Dimension table (mm) 

Ampere 
frame 

400 

630 

800 

1250 

1600 

A 
Type of With UVT 
MCCB controller 

XS400 

XH400/TL400NE 34 

XS630/XV 64 

XH630 64 

XS800/XV 64 

XH800 64 

XS1250SE/XV 51 

XS1600SE/TL-NE 51 

Without UVT 
controller 

B 

151 60 

151 60 

114 72. 

114 92 

b.20_49' XS2000NE 180 

2500 XS2500NE 54 180 

OCR controller (PTA and trip indication) 
The OCR controller is installed in the left hand side of the breaker 

(standard). This can also be installed externally to the breaker (please 

specify when ordering). 

OCR controller specifications 
Control power source 

Rated voltage 100-120 V AC or 200-240 V AC 

Consumption 2 VA 

Note: The permissible range of control power is 85-110 % of the rated voltage. 

OCR controller connection diagram') 2) 

OCR controller mounted on the left 
hand side of the breaker 

PALc ) PTA 
PALa ! output 

contact. (1a) 

lead wire 
(450 tom long) 

OCR controller installed external to 
the breaker 

lamiree 
001gccninuinhvt 

ON 

O 
OFF PALc PTA 

output 
Conrad. to 

Lead wire 
(450 own bog) 

NOTE Terminal OE and 0S2 are already connected. 

Notes: ') Standard torque for the terminal screws M3.5 - 0.88-1.18 Nm (9-12 Kgf.cm). 
2) Connected cable size - Max 2.0 mm2. 

OCR controller dimensions 
(Installed external to the breaker) 

mounting hole o4.5 16 

\ I 

CO 

rn 

9 Terminal screw M3.5 

4 

support 
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TERASAK1 
Inneween in Prwenine. Terhnulngy 

MCCB Technical data 

Ti me/Current curves 
XS400, XH400, TL400NE, XV400 
Time/current characteristic curves 

ti 

I 
: 2 

20 

11- 
So 
40 

ao 

20 

10 

0.11 

06 

0.3 

02 

01 
oze 
006 
005 
OAS 
003 

0.02 

0.01 
0.008 

IN I I IIIIIIMMIMINIK11 to T2 

11111111111 Curves based on standard settings 

II 11111111111 
1111=== 1IMIIMMIIMIMIIIIIN 

Nlb 

2sE E ER S EEEEEE 
Percent Rated Current 

Overcurrent tripping characteristics 

CT rated current (A) (In) 250, 400 

Base current setting (A) (Is) (I.) x (0.63-0.8-L0) 

Long time-delay pick-up current (A): (h) (10) x (0.8- 0.85 -0.9- 0.95 -1,0) Non-tripping at 

(h) setting x 105 % and below. Tripping at 

125 % and above. 

Long time-delay time settings (S) (T1) (5-10-15-2Q-30) at (h) x 600 % current. 

Setting tolerance ± 20 % 

Short time-delay pick-up current (A): (Is) (Is) x (2-4-6-8-1Q) Setting tolerance t 15% 

Short time-delay time settings (S) (TO Opening time (Oa, 0.15, 0.2, 0.25, 0.3) in the 

definite time-delay. Total clearing time is .50 

ms and resettable time - 20 ms for the time- 

delay setting 

Instantaneous trip pick-up current (A) (13) Continuously adjustable from (Is) X (3 to U) 

Setting tolerance ± 20 % 

Pre-trip alarm pick-up current (A) (Ip) x (0.7, 0.8, 0.9, 1.0) Setting tolerance ± 10 % 

Pre-trip alarm time setting (S) (Tp) 40 fixed definite time-delay. Setting tolerance 

± 10 % 

Note: 

7 -20 

Optional. 
Underlined values will be applied as standard ratings unless 

otherwise specified when ordering. 

XS630, XH630, XS800, 
XH800, XV630, XV800 
Time/current characteristic curves 

2 

20 

So 
40 
3. 

20 

10 

0.3 

02 

OAS 
0.06 
005 
0.04 
0.03 

002 

001 

OT2 0006 
0005 

IP 

To 

Curves based on standard wettings 

.14.1 

Percent retell current of 
CT reteti current Ill 

Percent rated current of bate curt nt (131 

Overcurrent tripping characteristics 

CT rated current (A) (14 630, 800 

Base current setting (A) (14 (14 x (0.63-0.8-1.0) 

Long time-delay pick-up current (A): (h) (I.) x (0.8-0.85-0.9-0.95-LQ) Non-tripping at (h) 

setting x 105 % and below. Tripping at 125 % 

and above. 

Long time-delay time settings (S) (TO (5 10 15 aQ 30) at (h) x 600 % current. 

Setting tolerance ± 20 % 

Short time-delay pick-up current (A): (14 (14 x (2- 4- 6 -8 -10) Setting tolerance ± 15% 

Short time-delay time settings (S) (T4 Opening time (2,1, 0.15, 0.2, 0.25, 0.3) in the 

definite time-delay. Total clearing time is +50 ms 

and resettable time - 20 ms for the time-delay 

setting 

Instantaneous trip pick-up current (A) (II) Continuously adjustable from (14 x (3 to 12) 

Setting tolerance ± 20 % 

Pre-trip alarm pick-up current (A) (14 (14 x (0.7, 0.8, a2, 1.0) Setting tolerance ± 10 % 

Pre-trip alarm time setting (S) (T.) 40 fixed definite time-delay. Setting tolerance ± 10 % 

Ground fault trip pick-up current (A) (Is) Continuously adjustable from (14 x (al to 0.4) 

Setting tolerance ± 15 % 

Ground fault trip time setting (S) (1-0) Opening time (0.1-0.2-Q3-0.4-0M in the definite 

time-delay. Total clearing time is +50 ms and 

resettable time is - 20 ms for the time-delay 

settings 

Note: Optional. 
Underlined values will be applied as standard ratings unless 
otherwise specified when ordering. 
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MCCB Technical data 
Microprocessor based characteristics and adjustments 

XS1250SE, XS1600SE, XS2000NE, XS2500NE, TL630NE, 
TL800NE, TL1250NE & XV1250 
Time/current characteristic curves 

T 

50 
40 
30 

20 

10 

3. 

20 

10 

2 

0.8 
0.5 
0.5 
0.4 
0.3 

0.2 

0.1 
0.08 
0.08 
0.05 
044 
0.03 

0.02 

0.01 
0.008 
0.008 
0.005 

1111111.1.11111 ..___ OMNI= NM 

Pomo* Mod affront of 
CT rated current (In) 

Percent rollol current of ban current (10) 

Overcurrent tripping characteristics 

CT rated current (A) (14 1000, 1250, 1600, 2000, 2500 

Base current setting (A) (lo) (l) x (0.63-0.8-1,0) 

Long time-delay pick-up current (A): (h) (lo) x (03-0.85-0.9-0.95-LW Non-tripping at (11) 

setting x 105 % and below, Tripping at 125 % 

and above. 

Long time-delay time settings (S) (TO (5-10-15-2G-30) at (1,) x 600 % current. 

Setting tolerance I 20 % 

Short time-delay pick-up current (A): (1s) (10 x (2-4-6-8-10) Setting tolerance x_15 % 

Short time-delay time settings (S) (T2) Opening time (0.1, 0.15, 02 0.25, 0.3) in the 

definite time-delay. Total clearing time is +50 ms 

and resettable time - 20 ms for the time-delay 

setting 

Instantaneous trip pick-up current (A) (13) Continuously adjustable from (10) x (3 to 12) 

Setting tolerance ± 20 % 

Pre-trip alarm pick-up current (A) (b) (Ii) x (0.7, 0.8,19, 1.0) Setting tolerance ±10 % 

Pre-trip alarm time setting (S) (7P) 40 fixed definite time-delay. Setting tolerance ±10 % 

Ground fault trip pick-up current (A) (Ic) Continuously adjustable from (Is) x al to 0.4) 

Setting tolerance ± 15 % 

Ground fault trip time setting (S) (To) Opening time (0.1-0.2-0.3-0.4-Q3) in the 

definite time-delay. Total clearing time is +50 ms 

and resettable time is - 20 ms for the time-delay 

settings 

Note: Optional. 
Underlined values will be applied as standard ratings unless 
otherwise specified when ordering. 
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TERASAKI 
Innovator.. In Protection rec./maim. 

MCCB Technical data 
Time/Current curves - Mathematical analysis 

MCCB curves 
A microprocessor MCCB has three major regions on its overcurrent tripping 
characteristic, namely Long Time Delay (LTD) for overload protection, 

Short Time Delay (STD) and Instantaneous (INST), both for short-circuit 
protection. 

The following is an insight into how these curves interact and could act as 

a guide for hand-drawing the curves. Tem Curve Selectivity Analysis 

Software is available for computerised generation of curves (refer to page 

7 - 24). 

Firstly consider the following basic characteristic curve shown in figure 1. 

The LTD takes the form of a curve and has the following characteristic 

equation: 

(12-1). t = k 

where 'k' is a constant. To determine k, the calibration point of the LTD 

should be used, i.e. t = T1 at 11 = 6 (600 %). 

IEC - 60947 - 2 states that a breaker must not trip below 105 % of its 

rated current, and always trip at 130 % of its rated current. 

Terasaki microprocesssor MCCBs however are calibrated to trip between 

105 % and 125 %, giving them a higher degree of accuracy. If the middle 

point is taken then the pick-up of the MCCB is 115 % of its rated current. 

The STD and INST parts of the curve can be drawn more easily as they are 

simply a series of horizontal and vertical lines determined by the 12 and T2 

settings for the STD, and 13 setting for the INST. 

Example 

If we assume that we have: 

XS125OSE with 1250A CTs and 

10 = 1, I, = 0.8, T1 = 30 secs, 

12= 8, T2= 0.2 sec and 

13 = 12 (dial setting on OCR) 

then the characteristic curve can be constructed as follows. 

To draw the LTD we firstly need to determine the constant k, as follows: 

k = (12 - 1) t = (62 - 1) 30 = 1050 

giving the characteristic equation: 

(12 - 1) t = 1050 

By simple arithmetic the tripping times for each level of overload can now 

be determined. 

For 400 % overload (for the example this is equivalent to 1250 x 1.0 x 0.8 

x 4 = 400 A). 

t = 1050 = 1050 = 70 secs 

(12 - 1) (42 - 1) 

The STD and INST can be constructed as follows with 

12= In X 10 X 12 

13 = In X 10 X 13 

Please note that 20 ms is taken as an average time for the INST trip of the 

MCCB as it is the maximum time it will take the MCCB to trip. I n practice 

the breaker will open much faster, particularly at high faults where the 

current limiting qualities of the MCCB become more effective. 

7 -22 

Fig. 1 

T 

LTD 

STD 

703 

r, = 305 

TI 

Ti -0.25 

20 TS 

STD I T 

STD/INST 

13 

INST 

lo=1x ox 
=1250x0.8x8 =1250 x0.8x12 
=8000A =12000A 
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MCCB Technical data 
OCR checker, inspection and maintenance 

EtICER 

The TemBreak (Electronic) OCR 

checker, Type TNS-1, is a 

portable easy-to-use 

instrument for field testing 

the trip functions. 

It checks the pick-up current 

and tripping time value of the 

LTD, STD, INST and GFT 

functions. 

Ratings and specifications 

Power source 

Power consumption 

Application 

Measurement of set 

current values 

Measurement of tripping 

time values 

Outline dimensions (mm 

Weight 

rGU¢iRUNT 

i 

100-110 V, 220-240 V AC single phase 50/60 Hz 

30 VA 

LTD function check (set current and trip time values) 

STD function check (set current and trip time values) 

INST function check (set current value) 

GFT function check (set current and trip time values) 

Display 3-digit digital display 

Range 0-900 mA 

Range 0.00-99.9 seconds 

200 W x 84 H x 130 D 

2,7 kg 
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Circuit breaker selection and set -up -can be a 

°"labonous'andlime-:consuming task' NHP has 

- ensured that TerinCurve 4 0,-for "Window's' 98, 

2000,-NI.and, XP' is now even simpler to operate,-- 

Hence, accurate results car,..0e:gp1:0-kim, 

-- matter if minutes - 

The databaseW-iihinleiri0iirilewh6faSqlie7 

characteristic curves for all-Teraseki devices 

presently available froin' NHP In additjorito-',e 

this the extensive database of noriferasaki.- 

devices alloWS you to,produce accurate - grading 

frorrit heltransforrneopornarytsidelto;thetpointVf 

final distribution 

High quality prints can be-OUI5ut,71nCiiidyng,:the- 

characteristic curves for each chosen device; 
0 t 

as well-as a,complete list of device settings A=" 

'Ocir Objective is to provide'you with the tools - 

necessary to ensure your time is Managecl.as 

effectively and effidiently as possible= 

TemCkirve has been developed wholly' by NHP 

the Australian mirkeLbut Will also be used 

withinthe TerasakiorgarqSation throughbut the , 

world:. 
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MCCB Technical data 
Tem Break XM3OPB 

Outline dimensions (mm) 

Front connected (standard) 

Mounting hole 

Rear connected (optional) 

NI 

ASL 

0 

Insulated stud block 

218 

DC' 

4 

msxae 

IMII: 
111111111F 

Plug-in (optional) 

NO 

Line side terminal 
M5X0.8 screw 

22 

CO 

M6 screw 
Mounting plate 

78 

117 

ASL 

36 

M5 X0.8 screw 

6 
116 

Preparation of 
conductor 

05.5 

Lo? 

(0-1.3-4 

26 

TERASAKI 
Innovoion in Proterlion Technology ---,___ 

ASL: Arrangement standard line 
It Handle frame centre line 

Drilling plan 

ASL 

L 

# 15 lor accessory wiring when necessary 

5.8 Mounting hole 

2.3 ASL 

Preparation of conductor 

12 (max.) 

E 

5.5 

25 . M4X0.7 
\ Tapped hole 

Panel cut-out 

ASL 

IQ:N/141-H 
. 

.. L. 

Panel cut-out 
dimensions shown give 
an allowance of 1.0 mm 

around the handle 
escutcheon. 

Drilling plan 
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MARV 
MCCB Technical data 
Tem Break XS125CS, CJ, NS, NJ, XH125NJ, Pi and TL3OF MCCBs 

Outline dimensions (mm) 

Front connected (standard) 

Interpole barrier 

(remcwable) 
3P 

30 

Rear connected (optional) 

ASL 

Mounting plate 

RV Insulated 5114 teak 

li i 

1118111t 

1118 ll, 

fia3)11- --f 

- ...-?1 

- 

M8 screw 

Plug-in (optional) 

0 

24 
M8 screw , -I ....._ ; 1.-6 

Ad 

_j).2I V 09 
(max) ASL 

1 \\ M4 x 0.7 

' I 27 6 Mounting screw 

)1 79 

Drilling plan 

3P 4P 
Id 

ASL: Arrangement standard line 

Ii: Handle frame centre line 

Note: XS125NS 1 pole only 

Drilling plan 

3P LP 

r1 rn7 
I 

; 

ASL 

I 

Li 14-.] 

ipo \ M4 x 0.7 

Tapped hole 

Panel cut-out 
LP 

I 3P 
1 

I le 1 

/ 15 5 
P15 tor accessory wiring when necessary 

Mounting block 

7 - 26 

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

3P 
itt 

Drilling plan 

A P 

Itt 
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MCCB Technical data 
Tem Break TL100F/TL100EM - TL1OONJ 

Outline dimensions (mm) 

Front connected (standard) 
TL100F 

ASL 

3P Mtg. hole 
It! 

I Pan head screw 

4 P 
Ca:) "ON" side: 33.5 

"OFF" side: 62 

M8 screw 

TERASAK 
Innovolon A. Procenion Technology 

ASL: Arrangement standard line 
Handle frame centre line 

Drilling plan 

4 P 

ep° Go 
L 70 

105 

Front connected 
TL1OONJ 

Inter le barrier 
(removable) 

3P 

35 35 35 

L 

52.5 I 87.5 

Mounting hole 

90 

Rear connected 

As 

Bold stud type 

Mounting Plato 

irbaulategaiugliggiL 

67 M4X07 Mtg. screw 

51 125 110 

143 

Pan head screw Preparation of 
conductor 

P 

Drilling plan 

3P 
Itl 

M4X0.7 
Mounting Screw 

4P 
Ill 

\ M8 screw 

o 15 or accessory wiring when necessary / 

Note: Interpole barriers standard on TL100NJ. 

Lt, I \ 
L35 I \ M4x0.7 TaPped hOle 

Drilling plan 

ASt. 

Tapped hole: 
15 

3P 4P 

30 

Panel cut-out 

Panel cut-out dimensions 
shown give an allowance of 
1.0 mm around the handle 
escutcheon. 
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MCCB Technical data 
Motor operators (XMB type) for XS125, XH125, 
TL1OONJ, TL3OF 1) 2) 

Outline dimensions (mm) 

Front connected (standard) 

Rear connected (optional) 

Preparation of 
conductor 

74 
141 Screw '---1. 

--i 

i 1 14, r - 
i--.: 

ASL L^ 17 
(max.) 

21 
7 

/1 188 

Operatitg handle 

6 

M4 Mounting screw 

Plug-in (optional) 
Mounting block 

3P 

I Notes: ') For dimensions of 7MB-3BA2 used for TL100F refer to NHP. 

2) Dimensions for TL100NJ not showing length of MCCB. Refer page 7 - 27. 

Above outline dimensions are for AC motors. Contact NHP for details for DC motors. 

7 -28 

4P 
90 

30 

ASL: Arrangement standard line 

le: Handle frame centre line 

ASL 

Drilling plan 

3P 

Drilling plan 

ASL 

3P 

4P 

I 

t- 
x 0.7-rapped hole 

4P 

1 1_3111 i 1 \ 018 

/ 5 60 --.1.4_"' I M4 X 0 .7 

Tapped hole 

I 5 15 

15 for accessory wiring when necessary 16 

Preparation of 
conductor 

065 

FFIFI-11+11-1 

119 

Drilling plan 
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MCCB Technical data 
TemBreak XE225NC 

Outline dimensions (mm) 

Front connected (standard) 

Mounting -- 
interpole barrier ' It ' hole 

(removable) It; 

ASL 

Breakers with terminal bars 
available on request 

Panel cut-out 

M8 screw 1%5 

Panel cut-out dimensions shown give an 

allowance of 1.5 mm around the handle 

escutcheon. 

Rear connected (optional) 

Insulated stud block Z20 

Stud can be turned 93' 

I -r Conductor 
overlap max 

Preparation of conductor 

M4x0,7 
Mounting 
screw 

Mounting plate 

(max 13.2) 

ASL: Arrangement standard line 
id: Handle frame centre line 

) 

with terminal bars (optional) 

129J 
_1 

Conductor 
overlap 
max. 

c 185' 

Drilling plan 

Drilling plan 

M4x0.7 trY 

/rTapped hole 

X35 \ 02t 

015 for accessory wiring when 
necessary 

Note: In the standard shipment mode, terminals on both the line side and the load side are in a horizontal orientation. 

7 -29 

SP313 Tennyson SPS Tennyson Tennis Center Electrical Switchboard OM Manual

Q-Pulse Id TMS896 Active 10/12/2014 Page 282 of 334



*PIM 
MCCB Technical data 
Motor operators for XE225NC 

Outline dimensions (mm) 

Front connected (standard) 

11 Interpote bamers 

(removable) 

ASL 

ON-OFF 
Incficator 

Earth terminal 

(M4 X0.7 Screw) 

M3.5 Terminal 
screw 

21 

105 

Preparation of With terminal bars 
conductor (optional) 

AA8 Screw 18.5 2 

09 

23(max.) 

ASL ASL 
Control circuit 
terminal 
9.6 M4x0.7 

Mounting 
screw 

Operating I 26 30 6.5 
handle 

164.1 

Breakers with terminal bars available on request. 

Rear connected (optional) 

Ii 

ASL: Arrangement standard line 

k: Handle frame centre line 

Drilling plan 

It 

1 23 123 

011 
22.5 

Drilling plan 

Note: In the standard selection mode, terminals on both the line side 

and load side are in a horizontal orientation. 
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MCCB Technical data 
Tem Break XS25ONJ 

Outline dimensions (mm) 

Front connected (standard) 

3P 4P 

24 

Preparation of 
conductor 

fi31 fY9 - ASL 
;max) 
max 61 

Breakers with terminal bars available on request. 

Rear connected (optional) 
Mounting plate 

ASL 

Stud can be 

turned 90° 

P 

3P 

I I 

TERASAKI 
Inwaveren by Proirnion Terbsolog 

ASL: Arrangement standard line 
t: Handle frame centre line 

(optional) 

With terminal bars 

97 

Drilling plan 

28. 4P 

31" 

ASL 

Drilling plan 

3P 9524 

Conductor we* max. 

4P 

+ .11 611 

AS 

MOD 

Note: 

\JO_ 

70 35 

In the standard shipment mode, terminals 

35 

201 35 35 20 20135±35 135 120 

015 for accessory wiring when necessary 

on both the line side and the load side are in a horizontal orientation. 

Plug-in (optional) Mounting block 

3P 

Id 

4P 

28 

Drilling plan 

3P 4P 
30 28 30., 06 

mI 

L 
\ M4X0. 

Tapped hole 

Panel cut-out 

L 

A51.4 

4P 

3P 

L.. 

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

8 
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TERASAK 
Innowion 4, Primettion Trebnolory 

MCCB Technical data 
Motor operators (XMB type) for XS25ONJ 

Outline dimensions (mm) 

Front connected (standard) 

beep* barriers 3p 
(rernrerab43) 

ASL -I 
I I 

hod 
70 

105 

C"11701 &cue Iewrinal 

35 

52.5 87.5 

140 

M8 Screw 
24 

Preparation of 
conductor 

With terminal 
bars (optional) 

97 

ASL: Arrangement standard line 

Ii: Handle frame centre line 

Drilling plan 

Ph:untie° screw/ 

188 

Opera1112 hamee 

Breakers with terminal bars available on request. 

Rear connected (optional) 

Mounting pLate (max) 51 

Note: 

\ Stud can be 

In the standard selection mode, terminals on both 
the line side and the load side are in a horizontal 
orientation. 

27 11 

4P 
3P 

1111 

1111 
- h u h 

NA II A 
NIA U W 

o I 
be 

/ 35 35 35 Ccriductcr 

Conduct( overlap. max i °verkill mat 

Plug-in (optional) Mounting block 

3P 

.4o 

4P 
lti 

Note: For dimensions and selection of motors for TL225F refer to NHP. 

7 - 32 

Drilling plan 

3P ft 24 
4P 

P-+1-Ns id 

1:1 +444E13t 

`),+1 4_ 
m4x0.719---1 

L1315 ior accessory wiring when necessary 

Drilling plan 
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MCCB Technical data 
TemBreak XH160PJ and XH25ONJ 

Outline dimensions (mm) 

Front-connected (standard) 

3P GP 

Preparation of 
conductor 

(optional) 
With terminal bars 

co 
23 23 

AS1. 

TERASAKO 
111411.1.IN In Pro...avian TeehnuIm. 

ASL: Arrangement standard line 
Ii Handle frame centre line 

Note: Breakers with terminal bars available on request. 

Rear-connected (optional) 
Mounting plate t=5 max. 

ASL 

Stud can be 

turned 9CP 

GP 

3 P 

I 35 35 23 = 

Drilling plan 

Conductor 3P ,524 

medal) max. 

28 

1-- 

28 
Conductor caredap max. 

GF 

(;)`. 

/ I 'L35 

20.4.35 135 j2d 201 35 35 135120 

015 for accessory wiring when necessary 

Taeeedhole _ i 

Note: In the standard shipment mode, terminals on both the line side and the load side 
are in a horizontal orientation. 

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

Plug-in (optional) 
Details of connections Mounting block 

vs screw 

ASL 

Drilling plan 

4P 

3P 

ASL 

1 

-0 

L I. 
4.sr, 

35 
M 4X 0 7 

Tapped hole 

Panel cut-out 

ASL 

: I 

L J 
14.1 

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

Drilling plan 

3P 4P 

30 28 30 , 06 

W 
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TERASAKII 
Innovator, in Prorertion Trek.. Inv 

MCCB Technical data 
Motor operators for XH160PJ and XH25ONJ 

Outline dimensions (mm) 

Front connected (standard) 

Piero* barriers 3P 
(ramerabie) 

With terminal bars 

(optional) 
Preparation 

of conductor 

ASL: Arrangement standard line 

le: Handle frame centre line 

Drilling plan 

105 

Rear connected (optional) 

Mounting rite (max.) 51 

Drilling plan 

3P 24 

M4 X0.7 
Tapped tide 

A01, 19! '01- 

b 4 I, 

Note: In the standard selection mode, terminals on both 
the line side and the load side are in a horizontal orientation. 

Plug-in (optional) 

3P 

Mounting block 

Details for 
connection 

7 -34 

r18 

15 

Mounting pate '11. - 
*Conduct( width, 25 max 

N,M8 Screw 
27 25.5 

I 20 

01510( accessory wiring when necessary 

!: ',i'). 31 
'7 m4X0 p-7 -- 

1 Tapped hole' I I 

el<#. T- I 
l , '- 
1 35j 

120135 t 35 35 20 

Drilling plan 
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MCCB Technical data 
Tem Break TL225F, TL25ONJ 

Outline dimensions (mm) 
Front connected (standard) 
TL225F fcciff, IPM,IP 

IWO' 37 
Co Fr midi, 
'ELCe tCrOa 

Preparation of 
conductor 

TERASAKO 
ARAVOIN Praterann Teelmodara 

ASL: Arrangement standard line 
le: Handle frame centre line 

Drilling plan 

With terminal 
bars (optional) 

Front connected 
TL25ONJ 

Intorpole barrier 
(removable) 

mounting hole 

3P 

BI 

Hexagonal socket head screw 

Preparation of 
4P 2ci conductor 

ht 

With Terminal Bars Drilling plan 
(optional) t=8 3 P 

140 

Rear connected 

ASL 

185 

Flat bar stud 

late 

Conductor 
overlap,ma 

4p 

3P 

lb Values for conductors or optional terminal bars 

3P 

Drilling plan 

4P 

18 

4P 

1 /Stud can be turned 90. 

Note: In the standard selection mode, terminals on both 

the line side and the load side are in a horizontal orientation. 

3 90 3 I 

qi 36 1 

0 15 for accessory wiring 
when necessary 

4P 

3P 

itt 

ASL 
<R 

Panel cut-out 

ASL 

F 

4P 

3P 

II 

Qi 

Panel cut-out dimensions shown 
give an allowance of 1.0 mm 

around the handle escutcheon. 
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aMIIIINIfle, in Prererriaa Tr.-Imam, 
TERASAK 

MCCB Technical data 
Tem Break XS400, XH400, XH250PJ, XV400 

Outline dimensions (mm) 

Front connected (standard) 

M I 0 ON side.31 
screw OFF side 30 

kit 
4 

ASL: 

Optional extension busbars 

Arrangement standard line 

Handle frame centre line 

170 With terminal ON s.de 39_ 

28 bars (optional) 

tmaa.) 

ASL 

14.7 

ti` 'es ft, 

Rear connected (optional) 

ASL 

Mtg plate 

4P 

ilt16 
iii 

1 

Mtg. ;3 )4/ , r1 1 LS2...5., ,3_8.1, ,, 
screw 

re 

E 
ci 
0 

013 /- 
751 - 

\ stud can be to nod 90' 

30j 
45 1 45 45 

conductor 
overlap. max 

ASL _Let_ 

P f I 

I /111.4116.4111 
j Lrrr 

i 

I 33 1 0 133J 1_33 

i 
/ 
i o 36 

I015 Mr accessory wiring when necessary 

3P 
Ill 

w 

Drilling plan 

41' 

38 
OFF side 

Drilling plan 

4P 

3P 1 

r 
I ; 

! 

L t-1, 
,iaL5 tapped hole 

Panel cut-out 

4P 

3P 

Note: In the standard selection mode, terminals on both 
the line side and the load side are in a horizontal orientation. 

Plug-in (optional) 

3P 

Panel cut-out dimensions 
shown give an allowance 
of 1.0 nun around the 
handle escutcheon. 
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TERASAKH 
Lenevelorm P0111, 40n Technolav 

MCCB Technical data 
Tem Break TL400NE 

Outline dimensions (mm) 

Front connected 

Interpole barrier 
(removable) 

mounting hole 

3P 

hl 

4P 

Hexagonal socket head screw 

Preparation of 
conductor 

,,E;31 

ASL: Arrangement standard line 
It Handle frame centre line 

With Terminal Bars 

(optional) t=8 313 

Drilling plan 

4P 

3P 

Ir 

MS 
mourning 
screw 

Rear connected 

Flat bar stud 

Mounting plate 

d:Values for conductors or optional terminal bars 

3P 

Drilling plan 

4P 

4P 

J Ud can be turned 90' 

Note: In the standard selection mode, terminals on both 
the line side and the load side are in a horizontal orientation. 

015 for accessory wiring 
when necessary 

M6 tapped hole 

Panel cut-out 

4P 

3P 

ASL 

Panel cut-out dimensions shown 
give an allowance of 1.0 mm 

around the handle escutcheon. 
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TERASAKI 
Innoviariis in Protection Terhnolog 

MCCB Technical data 
Motor operators (XMC type) for XS400, XH400, XV400, 
TL25ONJ, TL400NE 1) 

Outline dimensions (mm) 

Front connected (standard) 

ASL: Arrangement standard line 

le: Handle frame centre line 

Drilling plan 

Rear connected (optional) Panel cut-out 
Drilling plan 

3P 4P 

a*** Lf 

Note: In the standard selection mode, terminals on both the line side 

and the load side are in a horizontal orientation. 

Plug-in (optional) 
Mounting block 

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

Drilling plan 

Note: ') TL25ONJ and TL400NE length dimension not shown. 
Refer pages 7 - 35 and 7 - 37. 
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MCCB Technical data 
TemBreak 630 AF XS630, XH630 

Outline dimensions (mm) 

Front connected (standard) 
3P 4P 

013 

105 175 

280 

Rear connected (optional) 

0 
CO 

8 32 

3P 

TERASA(J 
Innowon in Protection Technology 

ASL: Arrangement standard line 
Id: Handle frame centre line 

4P 

3P 

_ 

-t - t 

L 
\ M8 

0 48 

4P 

M8 

Plug-in (optional) 
3P 4P 

401 

3P 4P 

L 40x40x4 0 14 L 40x40x4 e 14 

4 1 

185 , 180 

365 

100 

7 -39 
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TERASAKH 
Innanuarn in Pit:v.011m Tee/maim, 

MCCB Technical data 
Tem Break 800 AF XS800, XH800 

Outline dimensions (mm) 

Front connected (standard) 

Mtg. hole 

3P 
2113 

4 P 

ASL: Arrangement standard line 

Id: Handle frame centre line 

Drilling plan 

LA 1,20 i 70 L70 21 conductor 

140 
4 

1 
105 

f. 
175 

) 
overlap. max. 

210 280 

Rear connected (optional) 

stud can be 
turned 90' 

4 P 
3P 

Drilling plan 

4P 

4P 
3P 

i 

. .1 

4511 ---1- II 

70 j 8 tapped hole 

Panel cut-out 

ASL 

M8 
tapped hole 

Mtg plate 

Plug-in (optional) 

Details for 
connection 

70 j 70 ,13 
conductor 
overlap. max. 

cia 
wi 

.eonnection block; 
I 451_ 

M I OtAig. screw 

=1 .1 

7 -40 

I. 121 m 45 

Li! 60 40 max. conductor width 

i 
0 48 

so 15 lor accessory wiring when necessary 

70 r 
I 

, 4k-ilk-ALA 
I 

70 

1 

43 40 / 43 1 431 70 70 70 

Mounting block 

P 

4 

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

Drilling plan 
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MCCB Technical data 
Motor operators (XMC type) for XS630, XH630, 
XS800, XH800 

Outline dimensions (mm) 

Front connected (standard) 

`LP 

TERASAK 
Innovaiors S., Prnleraon Technology 

ASL: Arrangement standard line 

V: Handle frame centre line 

B (mm) 

Types A (mm) 3 pole N pole 

XH, XV, XS800NE 10 36 36 

XH, XV, XS630NE 8 36 36 

1,1 

Rear connected (optional) 

ASL 

Drilling plan 

3P 

f-Eb: I 

I ird3xE 

4P 

Drilling plan 
4P 

3P 

itt 

ASL I 

M8 
Tapped hole 

Panel cut-out 

Note: In the standard selection mode, terminals on both 
the line side and the load side are in a horizontal orientation. 

9115 or accessory wirin 

0 10 _ZO 

when necessary 

Plug-in (optional) 

ASL 

Mounting block 

3P 
Id 

IPUMP.I1411 
11111111111111 

BIN 
1111111111 
11111111111 

II I 

4P 

Panel cut-out dimensions 
shown give an allowance 
of 1.0 mm around the 
motor operator frame. 

Drilling plan 

2A0 IMounting angle 
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aInnorneorn is Protecriao Technology 
TERASAK1 

MCCB Technical data 
TemBreak XS1250, XV1250 

Outline dimensions (mm) 

Front connected (standard) 
3 P Mtg. hole 

1 

9613 

Rear connected (optional) 

4P 

extension handle 

1 
(Ternnva1)1e) 

14 31 

8 

3P 

80 

Drilling plan 

09 
4P 

Po 

ASL: Arrangement standard line 

t: Handle frame centre line 

Drilling plan 

ASL 

24i 8 mtg. screw 

Panel cut-out 

\Soft plastic tubing. 050, to te 
provided on center oole and 
neutral pole of 'vertical terminal 
type for Insulation. 015 for accessory wiring when necessary 

Note: In the standard shipment mode, terminals on both the line side and the load side 
are in a horizontal orientation. 

Plug-in (optional) Mounting block 

Panel cut-out 
dimensions shown give 
an allowance of 1.5 mm 
around the handle 
escutcheon. 

Drilling plan 
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TERASAK 
Innovmen u. Proinrime Tee /maim. 

MCCB Technical data 
Motor operators (XMD type) for XS1250, XV1250 

Outline dimensions (mm) 

Front connected (standard) 

ASL 

Control 
circuit terminal 

3P 
tl 

13 

4P 
tl 

Rear connected (optional) 

ASL 

Mounting plate 
M8 
Mounting screw 

Insulator 

242.5 

Soft plas:c tubing }50 
to be provided on center pole 
and neutral pole of vertical 2 
terminal type for insutation 

COnduClOr 
width.max. 

4P 

3P 

ASL: Arrangement standard line 
V: Handle frame centre line 

Lock plate 

oi 

oi 

ul 
F2 

ma 4.5 141 29 M8 Mounting screw 

242.5 

337 

Drilling plan 

Drilling plan 

Panel cut-out 

Note: In the standard selection mode, terminals on both the line side 
and the load side are in a horizontal orientation. 

Plug-in (optional) 

_ _ 18 

Auxiliary circuit 
4P 

Mound 

Mounting block 

3P 4P 

Panel cut-out 
dimensions shown give 
an allowance of 1.0 mm 

around the motor 
operator frame. 

Drilling plan 

ASL 

MI 
Mountin. screw 

Conductor 
width man. 
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TERASAKI 
Mnoswors in Protection Technology 

MCCB Technical data 
TemBreak XS1600SE, TL630, TL800, TL1250NE 

Outline dimensions (mm) 

Front connected (standard) 
3 P t, 

Mtg. hole 

Rear connected with motor operator 

s,conductor 
Overlap. max. 

extension handle 
(removable) 

ASL: Arrangement standard line 

Handle frame centre line 
. . 

1-11 

Insulator 

Mtg. angle 

M8 
Mtg. screw 

Drilling plan 

GP 

3P 

ASLI. 

140 

191 

7 
,,m8tmg.screw 

Panel cut-out 
4P 

I I _ 

Draw-out (optional) 
Breaker 
fixing screw 

Mtg. hole. 

4 P 

accessory 
connection 
block 3 

Conductor overla max. 

395 (draw-out), 
325 (disconnected) 

draw -ox: handle 295 (test) 
trnmo,..abiet 

I f 265 160.6.361061 

cx extension'', c 
handle 

(removable) 
012 

Lb 

1 

4412 Mtg. hole 

3:00nax.) 

316__ 
I 346 (connected) 

1 526 (draw -out) 

7 -44 

RTC,. 

conductor ! 

overlap, max 

Is 
12 7C' 7121 

conductor 
ove rlap, max. 

Panel cut-out dimensions 
shown give an allowance 
of 1.5 mm around the 
handle escutcheon. 

Drilling plan 

112.54 1825 

ASL 

NC=MINIMME1111 

ASLI 
1 

I 

200 t Mtg. angle L215 J 

GP IX/0-1-1V-1 
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MCCB Technical data 
Motor operators (XMD type) for XS1600SE types, 
TL630NE, TL800NE, TL1250NE 

Outline dimensions (mm) 

Front connected 3P 
hi 

(standard) 

ASL 

control 
Circuit terminal 

Rear connected 
(optional) 

ASL 

Vin 
13 

Mounting angle 

M8 

1111 Wel 

M8 
Mounting screw 

MIR= 
OM] 

4P 

175 

280 

Draw out 
(optional) 

Accessory 
connection block 

ASL 

28 

8 4 
4. 

3001max.) 28 

28 

Lock 

TERASAK! 
Innavoars In Protn-rion Tecknolagy ----- 

ASL: Arrangement standard line 
V: Handle frame centre line 

Inst./Mar 

ASL 

max.9 

262.5 

20 46 

357 

Mounting angle 

Mounting screw 

Drilling plan 

1 
Conductor 
width.max. 

n Ill 
11 

4P 

Draw-out handle irernovaotet 

Breaker fixing screw 

72 

Mounting hole 

LJ 

150 220 

370(rnax.) 28 
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TERASAK 
Innovators in Ploeerrion Technology 

MCCB Technical data 
Motor operators for XS1600 TL630NE, TL800NE, TL1250NE 

Outline dimensions (mm) 

Front connected (standard) 

Drilling plan 

Draw out 

Mourning hole 
#12 

4P 

3P 

210 

o 

O 

Conductor 
width.max. 

7 -46 

15 

70 70 

01 

Conductor 
width.max. 

ASL: Arrangement standard line 

M: Handle frame centre line 

Panel cut-out 

Drilling plan 

R3 

ASL 

4P 

3P 

0 

168 

Panel cut-out dimensions shown give an allowance 

of 1.0 mm around the motor operator frame. 

12 

ASL ASL 

200 (3P) 

100(4P) 170(4P) 
Mounting angle 
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TE,6:ASAKI 
lonorworn I.. Parerioo Technology 

MCCB Technical data 
TemBreak XS2000NE 

Outline dimensions (mm) 

Front-connected (optional) 
3F' 65 

Mtg hole 

Rear-connected (standard) 

extension handle 
(removable) Mtg. angle 

ASL: Arrangement standard line t Handle frame centre line 

4P 

extension handle 
(removable) 

MlOUt9aw 

4P 
3P 

10 

245 

340_ 

Draw-out (optional) 

accessory 
connection 
block 

dii L20 ! 214 conductor 
.130 ri3overtetp, max. 

Note: ') Use non-magnetic angle (SUS 304 etc). 

L105 1105 1104 

Drilling plan 

4P 
3P 

1 

L105.1, 

I I rl 

302 j 1012 

Panel cut-out 
Drilling plan 

2 

1) I 

4 1 

ASt_ , I 

302 

draw-out handle 
(removable) 561 (draw-out) 

extension handle \ .- 371 taisennnectorn 
(removable! 

4P 
3P 

Mtg. lisle 14 

1-* 

005410511KJ 

-1 4-75 
13 371 

.466 . 

con cr 
overlap max. 

Panel cut-out dimensions shown give an 

allowance of 2 mm around the handle 
escutcheon. 

Drilling plan 

170(4P) 279(4P), 
1._3(103P1._ p514 

1 i ; 

! 4- 
c-e.... 

: 
1 

<,,,-, 

A51- 1,... _ .. . ASL 

i 

.2o(3PJ 

/Mtg. angle 
I 45,(..1.4254(4l' 

2 

r 
268 

7 - 47 
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TERASAKI 
Innoyotory in Protection Technology 

MCCB Technical data 
Tem Break XS2500NE 

Outline dimensions (mm) 

Rear-connected (RC standard, no FC version) 

3P 4P 
M19, hole 

j. 

4 -e 

105 1105 

160 269 

429 

Panel cut-out 

4P 

3P 
1 

1,6 

110 

ASL: Arrangement standard line 

Ii!: Handle frame centre line 

extension handle 
(removable) MW Mtg. screw 

130 211,J3 / Mtg. angle 

Panel cut-out dimensions shown 

give an allowance of 2 mm around 

the handle escutcheon. 

Note: RC - Rear connected, FC - Front connected. 

165 2040 conductor overlap. max. 
-4.1 20 

245 150 
Note: ') Use non-magnetic 

340 

Drilling plan 

angle (SUS 304 etc) 

Note: ') Use non-magnetic angle (SUS 304 etc) 
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MCCB Technical data 
Motor operators (XMB type) for 
XS2000NE & XS2500NE 

Outline dimensions (mm) 

Front connected (optional) 

3P 
65 

a 11 

11111111111111 

111.11411 

INN I WWIASL 

71 r" Conductor 

$.1 9 width. nax 

Draw-out handle 

removable 

28.8 

TERASAKI 
Innerotot, in Protection Technology 

MCCB accessories 

ASL: Arrangement standard line 
le: Handle frame centre line 

MIS Marling 
/ screw 

Rear connected (standard) 

MID Mounting screw 

Draw-out (optional) 

4P 

351 

3P 

276 

hl 

-20 

105 105 110 

Drilling plan 

Note: ') Use non-magnetic angle 

(SUS 304 etc) 

_.conductor 
won, max 

Drilling plan 

17014P) 279(4P) 

340(3P) 014 

AS1 ASL 

*1- / 
/ 145,L4 P !25-.-4( 4P): 

MOurrang angle 

+77;74.-1 

6,1 

268 

7 -49 
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TERASAIU 
Innoverom i. Proeert los Technology 

MCCB Technical data 
Motor operators XMB types for 
XS2000NE & XS2500NE 

Outline dimensions (mm) 

Front connected (standard) 

3P 4P Mounting hole 
It r- 

i 1 

r-- 
1Lel Zr,i 

tr, 27k ! 

--li 

4., 
,g .. try L _ 

: u, 

320 

1.1___._.._ 

005 105 ,, 1 10 I 

Manual operating handle 

(removable) WO Mounting screw 

/ Mounting angle 

/ 

160 269 

429 

Drilling plan 

185 

306 

311 150 

\\ 
014 

20 Ccoducior 
ovenap, max 

Note: ') Use non-magnetic angle 

(SUS 304 etc) 

MCCB accessories 

ASL: Arrangement standard line 

10: Handle frame centre line 

4P 

3P 

276 

111 

:20 IL *4- , 

005 1,105 
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MCCB Technical data 

AC power watts loss -3 Pole MCCBs 

TERASAKO 
Innovarorn In Pt...merlon Technology 

Notes: Standard terminal arrangements. 
125 - 1600 front connection. 
2000 and above rear connection. 

Watts loss figures are for 3 poles. 

e.g. An XH125NJ operating at 125 A, will have a total watts loss of 41 watts. 
2) Watts loss values are approximate and will vary according to ambient conditions and switchboard construction. 
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6. Switchboard Works 

Test Results 
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J & P Richardson Industries Pty Ltd 

6.0 SWITCHBOARD WORKS TEST RESULTS 

File: Npr_Server/docs/!sched/Masters.doc Revision 0 Date: 25 May 2001 
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0 

J. & P. RICHARDSON INDUSTRIES PTY LTD 
114 Campbell Avenue, VACOL QLD 4076 

Ph: (07)3271 2911 - Fax: (07)3271 3623 

E-mail: jpegpr.corn.au 

BO RD S iaETLINPE PORT 

Form No. F101713 

Custom\r Name: WILL( jj Job No: 0,3$00 -,--- 

Item: 

su.sip4 skuv,e. .s-ve-Tv6 

Drawing No: 
(r77- caSsoolA1 

TASK 
PRODUCT 

DETAIL 
INSPECTED 

BY 

PASS / 
FAIL 

-CORRECTIVE ACTION 
REQUEST OR 
COMMENTS 

Design Documents 12.0 " . 

Drafting Documents k 0 
Sheetmetal 

(Refer F1018 for details) 

Switchboard , 
/* 

D V. . 

. . 

Cell/Panels 

Painting 

Process - 

Min DFT (40 STD) egia.48) 

Cure Test 
1., 

Colour Exterior 4 

Colour Internal t . 
Colour Panels 4) 

. 

. 
: 

Powder / WU - - - - 

Misr Q,EF...A . . 

/ 

' , .',- ifffinitiv 
I 

/9 .. 

GO Ili it- 
, 

. ' 

Cubicle Erection 

Electrical Fitout 
(In accordance with drawings) 

ri, /4411W/ 711/(1:4" 
' 

Inspection & Test 

(Refer to F1019) . 

A VA gy 1070i PA- S5 
. 

r - 

I 

Packing 

Comments: i 

a if9 , ote71 ,J /J7 - 
glarirLOSEAWilerAMPITIKPF4 

6, 

6 (9 
I / 

- . 

. . 

.. . . 

P.I.I.ziVt ' . ' ' ' ,-.'7!2'. i?' 
ten . ' 72i:::,..,V.7.....L .1b1f,..td4( e.....- 

Rectification . . 

,-, 
,,,, .. 

..........,,.....A7 
i 

Affix Status Here: - 
Yellow Awaiting Inspection 

Green Inspection & Test Passed 

Red Inspection & Test Failed, Awaiting 
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J. & P. RICHARDSON INDUSTRIES PTY. LTD. 
114 Campbell Avenue, WACOL QLD 4076 
Ph: (07)3271 2911 -Fax:107)3271 3623 

E-mail: jprgpr.com.au 

SWITCRBOATth / SAO:TM-ETAT, 
INSPECTION iTIFECKLIST 

Form No. F1018/2 

CLIENT: 11,40/ leo 
PRODUCT DESCRIPTION: P S a13 77".41/1/ytceal 

717"hva tiexPrree Ile'tvAle pump q7,1 -7,041 

CONSTRUCTION 

1. Folds 

2. Welds 

3. Edges / He 

4. Gauge 

5. Material 

6. Ventilation Openings / Filter Bracket 

7. Equipment Mounting Arrangement 

8. Doors Stiffened 

9. Escutcheons and Lexan Covers 

10. Cable Saddles 

11. Grinding 

12. Door Stays Fitted 

13. Earth Studs 

14. Rubber Retainer 

15. Drawing Holder 

16. Hat Sections 

17. Locking Bars Pitted 

.18. External' Crevice Welded and Ground 

19. Legend Cards 

20. Generql Conditions Satisfactory 

21. Cabinet Clean 
. 

22. Yob Name and Number Marked 

INSPECTED BY: 
p 

QUALITY 

I JOB NO: 3fee 
DRAWING & SCHEDULE NUMBERS 

6c7 C.613roc7 111-/ 

COMPLIANCE 
WITHDRAVVINGS 

GOOD ' POOR 

AFFIX STATUS HERE 

AIIA 

DATE: I 

NO. 

REMARKS OR 
ACTION 

Yellow Awaiting Inspection 
Green Inspected/Tested Passed 
Red Inspectedaested Awaiting Rectification . 
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 t 

kd 

E.;11.,_511;1"4"/ 77-7,72-4,, 
° MM. 

WA= 

II 

I 

0 

: 0 I 

a d a =4 A , 
st/a_. °_*-2, 

R d 
Checked Iwejs 

Size 
Size 
Size 
Size 
Size 

t.V 

I 

I e 

A-- 

Fuses/O/L 
Fuse Size 

0/L 
ID 

Volta e 

Function 

Function 
Function 

Function 
Volta e 

Fitted - 

Size 
Size 

Size 
Material 
Ratin 

Size 

Correct 
Size swim impa 

. I 

I- 

Ratin 

Power 
CI-6=11,0es 

BO to E 

R - R 
Power 
R - R 

,.:- -;7?-ittt;;I:-? 

ID 
ID 

41111111 

WPM 
Fitted 

Control 
Joints 

Doors to E 

W - W 

Control 
W - W 

IMMIE 

/". 

ID 

IP rutin 

Function 

Checked 
Result 

ID 
Panels to E 

B -B 
NMI 
MUM 

MINN 

PLC/Telem 
B - B N -N 
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Form No. F1019/9 
Page 6 of 6 

J. & P. RICHARDSON INDUSTRIES PIT LTD 
114 Campbell Avenue, WACOL QLD 4076 

Ph: (07) 3271 2911 - Fax: (07) 3271 3623 
E -mail: jpr@jprmarn.au 

SWITCHBOARD CONTINUITY & INSULATION TEST REPORT 

Customer Name: /-144 e_e_cg 
Project: S P 3/3 P,. 1-tp gr-ArAoft...i 
JPR Job No: C A351/430 
Constructed by: /4 4_ 41 (.4.+1.-E 

Switchboard: R.il-fp [33 4q 
Tested by: A 

pNIMPROT-57,_' 
AIR Date: /e.41.-013' 

From To Red White Blue Neutral 

Sketch: 

Designation 
O te 
1000 V Test (MO) 2.5 kV Test ( 1min ) 1000 V Test (MO) 

Red to Earth _cot, 
White to Earth 
Blue to Earth 

Neutral to Earth 
Red to Whitc 
Red to Blue 
White to Blue _ctpo 
Comments: 

SP313 Tennyson SPS Tennyson Tennis Center Electrical Switchboard OM Manual

Q-Pulse Id TMS896 Active 10/12/2014 Page 312 of 334



0 

J. & P. RICEIA.RDSON INDUSTRIES PTY LTD 
114 Campbell Aveaue, WACOL QLD 1076 

Ph: (07) 3271 2911 - Fax: (07)3271 3623 

E -mail: jpripjpr.com.au 

SWITCHBOARD ELECTRICAL INSPECTION & TEST REPORT 
VFD & SOFT STARTER SETUP 

Form No. F1019/8 

Page 3 of 6 

Customer Name: /.441.-4c,(2 
Project: SP 3C3 P,,,--, P S7A7- 701-, 
JPR Job No: C 2 3 E v. ,2,4:, Item: Pc,,-rp Be.qRi3 Drive: Pt.,,-(p)., 
Constructed by: /4. Z... 414.. t....d;f7 Tested by: 4 . VARy Date:MI.4-0g' 
Drive Type: ,&-It-e0 /a ,0 /"15f f ,q-- 
Drive Rating: /75i' 0.017 

Parameter Selling Function 

eio / V 4,6H a.44... /742roR Ve...75 
10.54 C4,RROP1 

S3kW If PO vi ER 
,2-1 o ,/ PT< /4,Pc.ir 

I 

I Blyppss 

All other parameters are default sellings. 

Comments: 
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J. & P. RICHARDSON INDUSTRIES PTY LTD 
114 Campbell Avenue, WACOL QLD 4076 

Ph: (07) 3271 2911 - Fox: (07) 3271 3623 

E-mail: jpr@jpr.com.au 

SWITCHBOARD ELECTRICAL INSPECTION & TEST REPORT 
VED & SOFT STARTER SETUP 

Form No. F1019/8 
Page 3 of 6 

Customer Name: /441-1.C..0 
Project: 3 P 3/3 /11),-,P S'rii-no,-, 
JPR Job No: C 2, 3 s.1.34:7 Item: ,044-fp ,:=;y4R6 Drive: RityPi 
Constructed by: iti . L. 444., 4..ea y Tested by: A.VAly _Date:M-44.0g 
Drive Type: .4<-10 7 1J t'l 5F 2. 
Drive Rating: /1 S a 6)17 
11 ohm. Sielmn Deffalc 

Parameter Setting Function 
.. 

e..10 4./S- V 4,6/-f &MI- PreoTok liot...TS 
2... t I /0 -A - 

I, N C...Jegepr- 
Z. t 2 3"- S. kl4/ 

_ 
P I, Pa V V ER 

12. ,,,, 0 ,%.1 Pr< /4dPcJ7- 
5 4. 0 o P..) b/PPS5 

All other parameters are default settings. 

Comments: 
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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: jprigjpr.cormau 

SWITCHBOARD ELECTRICAL INSPECTION & TEST REPORT 
EARTH LEAKAGE TEST 

Form No. F1019/8 
Page 5 of 6 

Customer Name: HAI-C.-CO 
JPR Job No: C.2 5 v- 0 c 
Constructed by: 

Test Unit 1Megger RCDT330 

Item: ott,,-i /3.5A R_iN 
Tested by: A VAgy IDate: 4.. e3e 

"Other 

e 
36; 50-z 
3° .z3 450 

tsZ 3c7 S 
42 I 3 30 43 r 

L.+ 30 t t7-ct 

Comments:- 
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TILE: EMC0381/131, 03101103 PAGE 1 OF i 

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: 

AUTHORISATIONS PERSONAL PROTECTIVE EQUIPMENT 

Authorisation from person in 
charge 

'gnat 

TASK 

LIVE LOW VOLTAGE WORK 

TESTING SWITCHBOARDS 
AND CONTROL PANELS 
WITHIN OUR 
MANUFACTURING 
PREMISES 

OPTION 

OPTION 

YES Long cotton clothing 
Insulating work gloves in test 

Insulating mats / covers in test 

Switchboard rescue kit in test 

Isolation points identified and accessible 
Work area clear of obstructions 

YES 

I, YES 

YES 

YES 

Unauthorised access prevented to work area 

P.P.E. is fit for purpose 

Test equipment is fit for purpose 

Written authority to proceed has been obtained from 
a person in charge 
JPR authorisation to conduct live work is current 

Approved dedicated power supply only used for 
testing. 

Approved dedicated power supply in current test 

(A) RCD protected outputs used at power supply 

> RCD protection checked daily prior to use 

> Safety Observer/ is not required 

(B) Non RCD protected outputs used at power supply 
> Supervisor consulted prior to use 

> Safety Observer is in attendance 

YES 

d YES 

YES 

ri YES 

'YES 
e( YES 

YES 

cl/ YES 

V YES 

Ili YES 

YES 

Cl/ YES 

YES 

O YES 

O YES 

I understand and am fully aware of the requirements of this job safety analysis. 
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7. "As Constructed" 
Drawings 
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J & P Richardson Industries Pty Ltd 

7.0 "AS CONSTRUCTED" DRAWINGS 

File: inpr_Server/docs/lsched/Masters.doc Revision 0 Date: 25 May 2001 
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TECHNICAL SERVICES, BRISBANE 
ABN 90 009 679 734 
19 Nott Street, South Brisbane Old 4101 
P.O. Box 3250, South Brisbane QLD 4101 
PHONE: (07) 30172800 
FAX: (07) 38448860 

lops Ine 
° Hanson 

CLIENT HALLCO ENGINEERING PTY LTD Report No. 64018092 
PO BOX 12 ) Sample Date : 05-03-08 
MOFFAT BEACH, QLD 4551 Page 1 of 1 

FINAL REPORT 

PROJECT STATE TENNIS CENTRE - {SOFTSTONE ST 
SOFTSTONE ST 
Cross Street: MYLA TCE 
TENNYSON, QLD 4105 

This report replaces all 
previous issues of 
Report Number : 64018092 

CONCRETE CYLINDER COMPRESSIVE STRENGTH REPORT (1) 
AS1012.9 

Batch Details Specimen Details 

Plant 

Truck 

Pc 

MAS 

Slump 

Delivery 

Docket 

Batch 

Time 

Sample 

Time 

Actual 

Slump 

2nd Slump 

(2) 

Sample 

Method 

Comp 

(3,4,5,6) 

Sample 

No. 

Date 

Tested 

Dimensions 

Avg Dia. Hght 

OM ) ' (mm) 

(8) 

Mass per 

Unit Vol 

(KOM13) 

(7,8) 

C 

a 
P 

(9) 

Initial ' 

Curing 

(hrs) 

Std 

Curing 

(days) 

(10) 

Age 

Days 

or 

Hrs 

Strength 

(MPa) 

M 

a 
r 

k 

3088 

PLC4621 

S4OMPa 

20.0 mm 

80 mm 

46360702 

T2217433 

14:12 

14:45 

85 

- 

7.2.1 

E 

28181501A 
281815018 
28181501C 

12/03/08 
02/04/08 
02/04/08 

100.0 201 
99.9 200 
99.9 201 

2360 
2360 
2360 

G 
G 
G 

22 
22 
22 

8 
27 
27 

7D 
280 
28D 

44.0 
58.0 
60.0 

N 

N 

N 

Casting Authority : 
' 

Sample Remarks : 

Product Description PMP N700SH MC400 WC.45 40/20/080 
*Location : PUMP STATION BASE SLAB 

Ciglg APR 200 

----------- 
-------- 

REPORT Failure Mode Condition Prior 
This document isutisresfureedntizaAccrfrrdedannedcetwiorth NATA's 

.40.1Sk compliance with ISOAEC 17025. 
NATA 
N/r. e results of the tests, calibrations and/or The 

Included In this document are 
to Australian/National 

REMARKS N = Normal 
' 

' NON STD INITIAL CURING 

REASON cas. Standards. 
ma remoa mma= 

traceable 

NATA Accredited 
Laboratory 

Number : 415 

Note 1 All tests carried out to relevant parts of AS1012 unless noted otherwise. 
Note 2 Slump bests to AS1012.3.1. 
Note 3 The clause shown indicates the sample method from AS1012.1. 
Note 4 Compaction method to AS1012.8.1 Clause 7. 
Note 5 The prefix no. gives the no. of strokes, blows per layer or time (sec) of 

vibration per layer. 
Note 6 Compaction code H = Hand Rodding, I = Int Vibration, E = Ext Vibration, 

R = Ramming, G = Grinding. 
Note 7 Density of hardened concrete reported to AS1012.12.1. 
Note 8 Specimens uncapped and saturated surface dry. 
Note 9 Cap Type R = Rubber, S = Sulphur, D = Double Rubber, U = Double 

Sulphur, N = No Capping. 
Note 10 Curing to AS1012.8.1 Clause 9.1(b) Tropical Zone 
Note 11 Air Content (if reported) to AS1012.4.2. 
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TECHNICAL SERVICES, BRISBANE 
ABN 90 009 679 734 
19 Nott Street, South Brisbane Qld 4101 
P.O. Box 3250, South Brisbane QLD 4101 
PHONE: (07) 30172800 
FAX: (07) 38448860 

m"Ellanson 

CLIENT HALLCO ENGINEERING PTY LTD Report No. 64018158 
PO BOX 12 Sample Date : 06-03-08 
MOFFAT BEACH, QLD 4551 Page 1 of 1 

FINAL REPORT 

PROJECT STATE TENNIS CENTRE - {SOFTSTONE ST 
SOFTSTONE ST 
Cross Street: MYLA TCE 
TENNYSON, QLD 4105 

This report replaces all 
previous issues of 
Report Number : 64018158 

CONCRETE CYLINDER COMPRESSIVE STRENGTH REPORT (1) 
AS1012.9 

Batch Details Specimen Details 

Plant 

Truck 

Fc 

MAS 

Slump 

Delivery 

Docket 

Batch 

Time 

Sample 

Time 

Actual 

Slump 

2nd Slump 

(2) 

Sample 

Method 

Comp 

(3,4,5,6) 

Sample 

No. 

Date 

Tested 

Dimensions 

Avg Dia. Hght 

(mm) (mm) 

(8) 

Mass per 

Unit Vol 

(Kg/m3) 

(7,8) 

C 

P 
a 

(9) 

Initial 

Curing 

(hrs) 

Std 

Curing 

(days) 

(10) 

Age 

Days 

or 

Hrs 

Strength 

(MPa) a 
r 
k 

3116 

PLC4521 

S4OMPa 

20.0 mm 

80 mm 

46370555 

T2218942 

12:36 

13:00 

95 

- 

7.2.1 
E 

23584701A 
23584701B 
23584701C 

13/03/08 
03/04/08 
03/04/08 

100.0 200 
100.0 200 
100.0 200 

2440 
2440 
2460 

S 
S 

S 

' 23 
23 
23 

6 

27 

27 

7D 
28D 
28D 

51.0 
72.5 
73.0 

N 

N 

N 

Casting Authority : NATA REGISTRATION # 644 LEVEL 2 

Sample Remelts : 

Product Description PMP N700SH MC400 WC.45 40/20/080 
Location : LIFT 1 LIFT PUMP 

REPORT Failure Mode Condition Prior This document is Issued in accordance with NATA's 
accreditation requirements. Accredited for /Mk. compliance with ISO/IEC 17025. 

NATA . 

The results of the tests, calibrations and/or 
measurements included in this document are 

remend.u. traceable to Austrafian/National Standards. 
0011MTWOCK 

NATA Accredited The concrete was not sampled by this laboratory. 
Laboratory Data reported on initial curing, consistency and age at 

test is not covered by this NATA Accreditation, 
Number : 415 therefore notes 1 to 6 do not apply. 

REMARKS N = Normal 

NON STD INITIAL CURING 

REASON 

Note 1 All tests carried out to relevant parts of AS1012 unless noted otherwise. 
Note 2 Slump tests to AS1012.3.1. 
Note 3 The clause shown indicates the sample method from AS1012.1. 
Note 4 Compaction method to AS1012.8.1 Clause 7. 
Note 5 The prefix no. gives the no. of strokes, blows per layer or time (sec) of 

vibration per layer. 
Note 6 Compaction code H = Hand RoddIng, I = Int Vibration, E = Ext, Vibration, 

R = Ramming, G = Grinding. 
Note 7 Density of hardened concrete reported to AS1012.12.1. 
Note 8 Specimens uncapped and saturated surface dry. 
Note 9 Cap Type R = Rubber, S = Sulphur, D = Double Rubber, U = Double 

Sulphur, N = No Capping. ' 

Note 10 Curing to AS1012.8.1 Clause 9.1(b) Tropical Zone 
Note 11 Air Content (if reported) to AS1012.4.2. 
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TECHNICAL SERVICES, BRISBANE 
ABN 90 009 679 734 
19 Nott Street, South Brisbane Qld 4101 
P.O. Box 3250, South Brisbane QLD 4101 
PHONE: (07) 30172800 
FAX: (07) 38448860 

-on 
m 

Hanson 

CLIENT HALLCO ENGINEERING PTY LTD Report No. 64018262 
PO BOX 12 

I Sample Date : 10-03-08 
MOFFAT BEACH, QLD 4551 Page 1 of 1 

FINAL REPORT 

PROJECT STATE TENNIS CENTRE -{ SOFTSTONE ST 
SOFTSTONE ST 
Cross Street: MYLA TCE 
TENNYSON, QLD 4105 

This report replaces all 
previous issues of 
Report Number : 64018262 

CONCRETE CYLINDER COMPRESSIVE STRENGTH REPORT (1) 
AS1012.9 

Batch Details Specimen Details 

Plant 

Truck 

Pc 

MAS 

Slump 

Delivery 

Docket 

Batch 

Time 

Sample 

Time 

Actual 

Slump 

2nd Slump 

(2) 

Sample 

Method 

Comp 

(3,4,5,6) 

Sample 

No. 

Date 

Tested 

Dimensions 

Avg Dia. Hght 

(mm) (mm) 

(8) 

Mass per 

Unit Vol 

(Kg/m3) 

(7,8) 

C 

a 

(9) 

Initial 

Curing 

(hrs) 

Std 

Curing 

(days) 

(10) 

Age 

Days 

or 
Hrs 

Strength 

(MPa) 

M 

a 
r 

k 

3116 

PLC4501 

S4OMPa 

20.0 mm 

80 mm 

46394181 

T2217441 

12:27 

12:50 

95 

- 

7.2.1 

E 

28181801A 
28181801B 
28181801C 

17/03/08 
07/04/08 
07/04/08 

99.9 200 
99.9 201 

100.3 199 

2380 
2340 
2380 

G 
G 

G 

23 
23 
23 

8 
27 

27 

7D 
28D 
28D 

45.0 
60.5 
60.5 

N 
N 

N 

Casting Authority : 

Sample Remarks : 

Product Description PMP N700SH MC400 WC.45 40/20/080 
Location : 2ND LEVEL, WELL WALL 

IMCMETIM1111 
g APR 2008 

BY: 

REPORT 
REMARKS 

Failure Mode Condition Prior This document is issued in accordance with NATA's 

40°N. 
accreditation requirements. Accredited for 
compliance with ISO/IEC 17025. 

NATA 
N.0°' The results of the tests, calibrations and/or 

measurements included in this document are 
BC T BC 101iCAL traceable to Australian/National Standards. 

MTIMPI 

NATA Accredited 
Laboratory 

Number : 415 

N = Normal 

NON STD INITIAL CURING 

REASON 

Note 1 

Note 2 
Note 3 
Note 4 
Note 5 

Note 6 

Note 7 
Note 8 
Note 9 

Note 10 
Note 11 

All tests carried out to relevant parts of AS1012 unless noted otherwise. 
Slump tests to AS1012.3.1. 
The clause shown indicates the sample method from AS1012.1. 
CompactIOn method to AS1012.8.1 Clause 7. 
The prefix no. gives the no. of strokes, blows per layer or time (sec) of 
vibration per layer. 
Compaction code H = Hand Rodding, I = Int Vibration, E = Ext, Vibration, 
R= Ramming, G = Grinding. 
Density of hardened concrete reported to AS1012.12.1. 
Specimens uncapped and saturated surface dry. 
Cap Type R = Rubber, S = Sulphur, D = Double Rubber, U = Double 
Sulphur, N = No Capping. 
Curing to AS1012.8.1 Clause 9.1(b) Tropical Zone 
Air Content (if reported) to AS1012.4.2. 
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TECHNICAL SERVICES, BRISBANE 
ABN 90 009 679 734 
19 Nott Street, South Brisbane Qld 4101 
P.O. Box 3250, South Brisbane QLD 4101 
PHONE: (07) 30172800 
FAX: (07) 38448860 

N M. 

CLIENT HALLCO ENGINEERING PTY LTD Report No. 64018362 
PO BOX 12 ) Sample Date : 12-03-08 
MOFFAT BEACH, QLD 4551 Page 1 of 1 

FINAL REPORT 

PROJECT STATE TENNIS CENTRE - (SOFTSTONE ST 
SOFTSTONE ST 
Cross Street: MYLA TCE 
TENNYSON, QLD 4105 

This report replaces all 
previous issues of 
Report Number : 64018362 

CONCRETE CYLINDER COMPRESSIVE STRENGTH REPORT (1) 
AS1012.9 

Batch Details Specimen Details 

Plant 

Truck 

F'c 

MAS 

Slump 

Delivery 

Docket 

Batch , 

Time 

Sample 

Time 

Actual 

Slump 

2nd Slump 

(2) 

Sample 

Method 

Comp 

(3,4,5,6) 

Sample 

No. 

Date 

Tested 

Dimensions 

Avg Dia. Hght 

(mm) (mm) 

(8) 

Mass per 

Unit Vol 

(Kg/m3) 

(7,8) 

C 

a 
P 

(9) 

Initial 

Curing 

(hrs) 

Std 

Curing 

(days) 

(10) 

Age 

Days 

or 

Hrs 

Strength 

(MPa) 

M 

a 

k 

3088 

PLC4574 

S4OMPa 

29.0 mm 

80 mm 

46416102 

T2225995 

13:39 

14:20 

80 

- 

7.2.1 

E 

28293801A 
28293601B 
282938010 

19/03/08 
09/04/08 
09/04108 

99.8 201 
99.8 200 
99.8 202 

2380 
2360 
2360 

G 
G 
G 

22 
22 
22 

8 
27 
27 

7D 
280 
280 

42.0 
58.5 
58.0 

N 

N 

N 

Casting Authority : NATA Accreditation No. 716 

Sample Remarks : 

Product Description PMP N700SH MC400 WC.45 40/20/080 
Location : ' GRIT COLLECTOR PIT BASE 

5 APR 2001 

BY: ------------------ 

REPORT 
REMARKS 

Failure Mode Condition Prior 
This document is issued in accordance with NATA's 

.0° accreditation requirements. Accredited for 
compliance with ISOBEC 17025. 

NATA 
N#0.- The results of the tests, 'calibrations and/or 

measurements included in this document are 
traceable traceable to Australian/National Standards. 

NATA Accredited The concrete was not sampled by this laboratory. 
Laboratory Data reported on initial curing, consistency and age at 

test Is not covered by this NATA Accreditation, 
Number : 415 therefore notes 1 to 6 do not apply. 

N = Normal 

`NON STD INITIAL CURING 

'REASON 
Note 1 

Note 2 
Note 3 
Note 4 
Note 5 

Note 6 

Note 7 
Note 8 
Note 9 

Note 10 
Note 11 

All tests carried out to relevant parts of AS1012 unless noted otherwise. 
Slump tests to AS1012.3.1. 
The clause shown indicates the sample method from AS1012.1. 
Compaction method to AS1012.8.1 Clause 7. 
The prefix no. gives the no. of strokes, blows per layer or time (sec) of 
vibration per layer. 
Compaction code H = Hand RoddIng, I = Int Vibration, E = Ext, Vibration, 
R = Ramming, G = Grinding. 
Density of hardened concrete reported to AS1012.12.1. 
Specimens uncapped and saturated surface dry. 
Cap Type R = Rubber, S = Sulphur, D = Double Rubber, U = Double 
Sulphur, N = No Capping. 
Curing to AS1012.8.1 Clause 9.1(b) Tropical Zone 
Air Content (if reported) to AS1012.4.2. 
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TECHNICAL SERVICES, BRISBANE 
ABN 90 009 679 734 
19 Nott Street, South Brisbane Qld 4101 
P.O. Box 3250, South Brisbane QLD 4101 
PHONE: (07) 30172800 
FAX: (07) 38448860 

1111C1111 

MOPE 

m lianson 
CLIENT HALLCO ENGINEERING PTY LTD Report No. 64018410 

PO BOX 12 , Sample Date : 13-03-08 
MOFFAT BEACH, QLD 4551 Page 1 of 1 

FINAL REPORT 

PROJECT STATE TENNIS CENTRE - {SOFTSTONE ST 
SOFTSTONE ST 
Cross Street: MYLA TCE 
TENNYSON, QLD 4105 

This report replaces all 
previous issues of 
Report Number : 64018410 

CONCRETE CYLINDER COMPRESSIVE STRENGTH REPORT (1) 
AS1012.9 

Batch Details Specimen Details 

Plant 

Truck 

Pc 

MAS 

Slump 

Delivery 

Docket 

Batch 

Time 

Sample 

Time 

Actual 

Slump . 

2nd Slump 

(2) 

Sample 

Method 

Comp 

(3,4,5,6) 

Sample 

No. 

Date 

Tested 

Dimensions 

Avg Dia. Hght 

(mm) (mm) 

(8) 

Mass per 

Unit Vol 

(Kg/m3). 

(7,8) 

C 

a 
P 

(9) 

Initial 

Curing 

(hrs) 

Std 

Curing 

(days) 

(10) 

Age 

Days 

or 

Hrs 

Strength 

(MPa) 

M 

a 
r 

k 

3088 

RBH4604 

S4OMPa 

20.0 mm 

80 mni 

46427562 

T2225999 

14:34 

15:00 

80 

- 

7.2.1 

E 

28293701A 
28293701B 
28293701C 

20/03/08 
10/04/08 
10/04/08 

99.6 201 
99.9 199' 
101.1 203 

2360 
2360 
2260 

G 
G 
G 

21 
21 

21 

6 

27 
27 

7D 
28D 
28D 

41.0 
57.0 
56.0 

N 

N 

N 

Casting Authority : NATA Accreditation No. 716 

Sample Remarks : 

Product Description PMP N700SH MC400 WC.45 40/20/080 
Location : LIFT 1 ON GMT COLLECTOR 

Ts; 

5 APR 2401 

BY: ---------------- 

REPORT 
REMARKS 

Failure Mode Condition Prior This document is issued in accordance with NATA's 

Aribt%. 
accreditation requirements. Accredited for 
compliance with ISO/IEC 17025. 

NA A 
The results of the tests, calibrations and/or 
measurements included in this document are 

/CCM NM> MO 
TeCHNA CAL traceable to Australian/National Standards. 
0011111771MCZ 

NATA Accredited The concrete was not sampled by this laboratory. 

Laboratory Data reported on Initial curing, consistency and age at 
test is not covered by this NATA Accreditation, 

Number : 415 therefore notes 1 to 6 do not apply. 

N = Normal 

' NON STD INITIAL CURING 

REASON 

Note 1 

Note 2 
Note 3 
Note 4 
Note 5 

Note 6 

Note 7 
Note 8 
Note 9 

Note 10 
Note 11 

All tests carried out to relevant parts of AS1012 unless noted otherwise. 
Slump tests to AS1012.3.1. 
The clause shown indicates the sample method from AS1012.1. 
Compaction method to AS1012.8.1 Clause 7. 
The prefix no. gives the no. of strokes, blows per layer or time (sec) of 
vibration per layer. 
Compaction code H = Hand Roddlng, I = Int Vibration, E = Ext, Vibration, 
R = Ramming, G = Grinding. 
Density of hardened concrete reported to AS1012.12.1. 
Specimens uncapped and saturated surface dry. 
Cap Type R = Rubber, S = Sulphur, 0 = Double Rubber, U = Double 
Sulphur, N = No Capping. 
Curing to AS1012.8.1 Clause 9.1(b) Tropical Zone 
Air Content (if reported) to AS1012.4.2. 

/71/6C6,,o, 
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TECHNICAL SERVICES, BRISBANE 
ABN 90 009 679 734 
19 Nott Street, South Brisbane Qld 4101 
P.O. Box 3250, South Brisbane QLD 4101 
PHONE: (07) 30172800 
FAX: (07) 38448860 

m"lianson 

CLIENT HALLCO ENGINEERING, PTY LTD Report No. 64018598 
PO BOX 12 Sample Date : 18-03-08 
MOFFAT BEACH, QLD 4551 Page 1 of 1 

FINAL REPORT 

PROJECT STATE TENNIS CENTRE - {SOFTSTONE ST 
SOFTSTONE ST 
Cross Street: MYLA TCE 
TENNYSON, QLD 4105 

This report replaces all 
previous issues of 
Report Number : 64018598 

CONCRETE CYLINDER COMPRESSIVE STRENGTH REPORT (1) 
AS1012.9 

Batch Details Specimen Details 

Plant 

Truck 

F'c 

MAS 

Slump 

Delivery 

Docket 

Batch 

Time 

Sample 

Time 

Actual 

Slump 

2nd Slump 

(2) 

Sample 

Method 

Comp 

(3,4,5,6) 

Sample 

No. 

Date 

Tested 

Dimensions 

Avg Dia. Hght 

(m) (mm) 

(8) 

Mass per 

Unit Vol 

/m3) (Kg/m3) 

(7,8) 

C 

a 
P 

(9) 

Initial 

Curing 

(hrs) 

Std 

Curing 

(days) 

(10) 

Age 

Days 

or 

Hrs 

Strength 

(MPa) a 
r 
k 

3088 

PLC4574 

S4OMPa 

20.0 mm 

80 mm 

48482590 

T2229280 

12:35 

13:00 

90 

- 

7.2.1 

E 

28182101A 
28182101B 
28182101C 

25/03/08 
15/04/08 
15/04/08 

100.8 200 
100.3 200 
100.3 200 

2340 
2360 
2360 

G 
G 
G 

23 
23 
23 

6 
27 
27 

7D 
28D 
28D 

36.5 
53.0 
50.5 

N 
N 

N 

Casting Authority : 

Sample Remarks : 

Product Description PMP N700SH MC400 WC.45 40/20/080 
Location : 2ND LIFT ON GRIT COLLECTOR 

1 1 7 APR 20g3 

BY: -------------- - - - - -- 

REPORT Failure Mode Condition Prior 

IN NIA ®® 
T .0.717171. 'CAL 

NATA Accredited 
Laboratory 

Number : 415 

This document is Issued in accordance with NATA's 
accreditation requirements. Accredited for 
compliance with ISO/IEC 17025. . 

The results of the tests, calibrations and/or 
measurements included in this document are 

to Australian/National Standards. 

REMARKS N = Normal 

NON STD INITIAL CURING 

REASON 

Note 1 All tests carried out to r event parts of AS1012 unless noted otherwise. 
Note 2 Slump tests to AS1012.3.1. 
Note 3 The clause shown indicates the sample method from AS1012.1. 
Note 4 Compaction method to AS1012.8.1 Clause 7. 
Note 5 The prefix no. gives the no. of strokes, blows per layer or time (sec) of 

vibration per layer. 
Note 6 Compaction code H = Hand Rodding, I = Int. Vibration, E = Ext, Vibration, 

R = Ramming. 
Note 7 Density of hardened concrete reported to AS1012.12.1. 
Note 8 Specimens uncapped and saturated surface dry. 
Note 9 Cap Type R = Rubber, S = Sulphur, D = Double Rubber, U = Double 

Sulphur, G = End Ground, N = No Capping. 
Note 10 Curing to AS1012.8.1 Clause 9.1(b) Tropical Zone 
Note 11 Air Content (if reported) to AS1012.4.2. 

_/------ 
c--(---.I 

Approved Signatory RICHARD CUSACK bate 15/4/08 2:00 PM 

Form Number CER002.0 
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TECHNICAL SERVICES, BRISBANE 
ABN 90 009 679 734 
19 Nott Street, South Brisbane Qld 4101 
P.O. Box 3250, South Brisbane QLD 4101 
PHONE: (07) 30172800 
FAX: (07) 38448860 

It D 

n 

CLIENT HALLCO ENGINEERING PTY LTD Report No. 64018679 
PO BOX 12 ) Sample Date : 20-03-08 
MOFFAT BEACH, QLD 4551 Page 1 of 1 

FINAL REPORT 

PROJECT STATE TENNIS CENTRE - (SOFTSTONE ST 
SOFTSTONE ST 
Cross Street: MYLA TCE 
TENNYSON, QLD 4105 

This report replaces all 
previous issues of 
Report Number : 64018679 

CONCRETE CYLINDER COMPRESSIVE STRENGTH REPORT (1) 
AS1012.9 

Batch Details Specimen Details 

Plant 

Truck 

Pc 

MAS 

Slump 

Delivery 

Docket 

Batch 

Time 

Sample 

Time 

Actual 

Slump 

2nd Slump 

(2) 

Sample 

Method 

Comp 

(3,4,5,6) 

Sample 

No. 

Date 

Tested 

Dimensions 

Avg Dia. Hght 

(mm) (mm) 

(9). 

Mass per 

Unit Vol 

(4 /m3) 

(1,9) 

C 

a 
p 

(9) 

Initial 

Curing 

(hrs) 

Std 

Curing 

(days) 

(10) 

Age 

Days 

or 

Hrs 

Strength 

(mpa) 

M 

a 
r 

k 

3116 

PLC4616 

S4OMPa 

20.0 mm 

80 mm 

46486098 

T2233739 

13:25 

14:03 

95 

- 

7.21 

E 

28182601A 
28182601B 

. 

28182601C 

27/03/08 
17/04/08 
17/04/08 

100.1 201 
99.9 200 
100.1 202 

2380 
2380 
2380 

G 
G 
G 

22 
22 
22 

6 
27 
27 

7D 
28D 
280 

35.0 
55.0 
55.0 

N 

N 

N 

Casting Authority : 

Sample Remarks : 

Product Description PMP N700SH MC400 WC.45 40/20/080 
Location : PUMP STATION WALLS 

IMCME 0-7 

la 2 3 APR 2008 

BY: ----------------- 

REPORT 
REMARKS 

Failure Mode Condition Prior 
This document is issued in accordance with NATA's 
accreditation requirements. Accredited for 
compliance with ISO/IEC 17025. 

HATA 
40.4r 

The results of the tests, calibrations and/or 
measurements Included in this document are 

TECIOUCAL . traceable to Australian/National Standards. 
OINWPSTIMCS 

NATA Accredited 
Laboratory 

Number : 415 

N = Normal 

NON STD INITIAL CURING 

REASON 

Note 1 

Note 2 
Note 3 
Note 4 
Note 5 

Note 6 

Note 7 
Note 8 

Note 9 

Note 10 
Note 11 

All tests carried out to relevant parts of AS1012 unless noted otherwise. 
Slump tests to AS1012.3.1. 
The clause shown Indicates the sample method from AS1012.1. 
Compaction method to AS1012.8.1 Clause 7. 
The prefix no. gives the no. of strokes, blows per layer or time (sec) of 
vibration per layer. 
Compaction code H = Hand Rodding, I = Int Vibration, E = Ext, Vibration, 
R = Ramming. 
Density of hardened concrete reported to AS1012.12.1. 
Specimens uncapped and saturated surface dry. 
Cap Type R = Rubber, S = Sulphur, D = Double Rubber, U = Double 
Sulphur, G = End Ground, N = No Capping. 
Curing to AS1012.8.1 Clause 8.1(b) Tropical Zone . 

Air Content (if reported) to AS1012.4.2. 

<V)C6-10c'. c--C-i 
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TECHNICAL SERVICES, BRISBANE 
ABN 90 009 679 734 
19 Nod Street, South Brisbane Qld 4101 
P.O. Box 3250, South Brisbane OLD 4101 
PHONE: (07) 30172800 
FAX: (07) 38448860 

111 EJ 
NNE 
IC anson 

CLIENT HALLCO ENGINEERING1PTY LTD Report No. 64018862 
PO BOX 12 Sample Date : 01-04-08 
MOFFAT BEACH, QLD 4551 Page 1 of 1 

FINAL REPORT 

PROJECT STATE TENNIS CENTRE - {SOFTSTONE ST 
SOFTSTONE ST 
Cross Street: MYLA TCE 
TENNYSON, QLD 4105 

This report replaces all 
previous issues of 
Report Number : 64018862 

CONCRETE CYLINDER COMPRESSIVE STRENGTH REPORT (1) 

Batch Details Specimen Details 

Plant 

Truck 
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Casting Authority : 

Sample Remarks : 

Product Description PMP N700SH MC400 WC.45 40/20/080 
Location : FLOOR OF DISCHARGE CHAMBER 

REPORT 
REMARKS 

Failure Mode Condition Prior This document is issued 
accreditation requirements. /. compliance with ISO/IEC 

NATA 
S4 The results of the tests, 

measurements included 
TECHNICAL traceable to Australian/National 

in accordance with NATAS 
N = Norma/ Accredited for 

17025. 

calibrations and/or 
In this document are 

Standards. 
NON STD INITIAL CURING 

REASON COMPSTENCE 

NATA Adcredited 
Laboratory 

Number : 415 

Now 1 

Note 2 
Note 3 
Note 4 
Note 5 

Note 6 

Note 7 
Note 8 
Note 9 

Note 10 
Note 11 

All tests carried out to relevant parts of AS1012 unless noted otherwise. 
Slump tests to AS1012.3.1. 
The clause shown indicates the sample method from AS1012.1. 
Compaction method to AS1012.8.1 Clause 7. 
The prefix no. gives the no. of strokes, blows per layer or time (sec) of 
vibration per layer. 
Compaction code H = Hand Rodding, I = Int. Vibration, E = Ext, Vibration, 
R = Ramming. 
Density of hardened concrete reported to AS1012.12.1. 
Specimens uncapped and saturated surface dry. 
Cap Type R = Rubber, S = Sulphur, D = Double Rubber, U = Double. 
Sulphur, G = End Ground, N = No Capping. 
Curing to AS1012.8.1 Clause 9.1(b) Tropical Zone 
Air Content (if reported) to AS1012.4.2. 
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Casting Authority : 

Sample Remarks : 

Product Description PMP N700SH MC400 WC.45 40/20/080 
Location : PUMP STATION WALL 4TH UFT 

REPORT' 
REMARKS 

Failure Mode Condition Prior This document Is issued in accordance with NATA's 
accreditation requirements. Accredited for 
compliance with ISO/IEC 17025. 

NATA 
The results of the tests, calibrations and/or 
measurements included in this document are 

TECHNICAL 
COMMTIMS 

traceable to Australian/National Standards. 

NATA Accredited 
Laboratory 

,Number : 415 

N =, Normal 

* NON STD INITIAL CURING 

* REASON 
Note 1 

Note 2 

Note 3 
Note 4 
Note 5 

Note 6 

Note 7 
Note 8 

Note 9 

Note 10 
Note 11 

All tests carried out to relevant parts of AS1012 unless noted otherwise. 
Slump tests to AS1012.3.1. 
The clause shown indicates the sample method from AS1012.1. 
Compaction method to AS1012.8.1.Clause 7. 

The prefix no. gives the no. of 'strokes, blows per layer or tima(sec) of 
vibration per layer. 
Compaction code H = Hand Rodding, I = Int Vibration, E = Ext, Vibration, 
R = Ramming. 
Density of hardened concrete reported to AS1012.12.1. 
Specimens uncapped and saturated surface dry. 
Cap Type R = Rubber, S = Sulphur, D = Double Rubber, U = Double 
Sulphur, G = End Ground, N = No Capping., 
Curing to AS1012.8.1 Clause 9.1(b) Tropical Zone 
Air Content (if reported) to AS1012.4.2. 
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This report replaces all 
previous issues of 
Report Number : 64019370 
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Casting Authority : 

Sample Remarks : 
Product Description PMP 32/20/080 
Location : ROOF SLAB FOR PUMP STATION 

NIE@MEMETI, 
La 1 6 MAY 2008 II' 

B Y: 

REPORT 
REMARKS 

Failure Mode Condition Prior 
This document is issued in accordance with NATA's 
accreditation requirements. Accredited for ION. compliance with ISO /EC 17025. 

NATA 
NksP The results of the tests, calibrations and/or 

measurements included in this document are , 

tg..cia.A.c:AL traceable to Australian/National Standards. 

NATA Accredited 
Laboratory 
Number : 415 

N = Normal 

- 

* NON STD INITIAL CURING 

REASON 

Note 1 

Note 2 
Note 3 
Note 4 
Note 5 

Note 6 

Note 7 
Note 8 
Note 9 

Note 10 
Note 11 

All tests carried out to relevant parts of AS1012 unless noted otherwise. 
Slump tests to AS1012.3.1. 
The clause shown indicates the sample method from AS1012.1. 
Compaction method to AS1012.8.1 Clause 7. 
The prefix no. gives the no. of strokes, blows per layer or time (sec) of 
vibration per layer. 
Compaction code H = Hand Rodding, I = Int. Vibration, E = Ext, Vibration, 
R = Ramming. 
Density of hardened concrete reported to AS1012.12.1. 
Specimens uncapped and saturated surface dry. 
Cap Type R = Rubber, S = Sulphur, D = Double Rubber, U = Double 
Sulphur, G = End Ground, N = No Capping. 
Curing to AS1012.8.1 Clause 9.1(b) Tropical Zone 
Air Content (if reported) to AS1012.4.2. 
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