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POWER ELECTRIC 
Switchboards I' 

Manufacturers of Engineered Switchboards for Mining, Industrial and Commercial Projects 

FINAL CHECKING PROCEDURE FOR ALL SWITCHBOARDS 

SWITCHBOARD TITLE: 

JOB NUMBER: 

.QA.V2-c4..4) &AD syEkinczE (Li 

315 

Q.70=000 

VI 

VI 

1. Check Switchboard has been built as per the approved drawing. 
(KA Rating, IP Rating, Form of Segregation.) 

2. Check all Control Functions. 

3. Check all Connections. 

4. Check all Clearance's 

5. Check hinges, locks, keys, handles etc, to ensure that they 
are secure and function properly. 

6. Check operations of all CFS units, Circuit Breakers, Isolators, 
Contactors etc. 

7. Check Main Earth connections and continuity. 

8. Check that all neutrals are accessible. 

9. Check that all labeling and schedules are in place (Neutral 
Numbers). 

10. Check general condition of Switchboard (Paintwork etc). 

11. Check Switchboard has been cleaned out. 

12. Meger Switchboard. 

COMMENTS: AWL6r4; .8! tpucrog TEST 

S.V 1.14 Schgrf,,1 Pry 

CHECKED BY: 4N/4 
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PREVENTATIVE MAINTENANCE INSTRUCTIONS 

1. MAINS CONNECTIONS: 

The mains must be checked annually to ensure: 

- All bolted connections are tight, dust and corrosion free; 

- All fixings and cable supports etc. are positive. 

2. MOTOR CONTROL CENTRE 

The M.C.0 must be checked annually. Firstly, remove all access panels 
and clean all accumulated dust out of the enclosure, and then check: 

- All bolted connections; 

- All incoming and, outgoing terminations; 

- Operations of all C.F.S units, isolators, contactors, controls etc. 

- All instruments and instrument connections; 

- All labelling and schedules are in place and up to date; 

- Main earth connections and continuity; 

- Load Balance; 

- All fixings are tight and in place; 

- Paintwork for blemishes and for any signs of corrosion; 

- All hinges, locks, keys, handles, etc. to ensure that they are secure 
and function properly; 

- All gaskets create a good seal; 

- Automatic operation of control circuits. 

3. Cleaning of Equipment 

The equipment should be cleaned with a soft, dry paint brush, 
feather duster or equivalent, according to the circumstances 
and if possible with a jet of clean, dry air taking care to 

avoid damage to the components. 

If it should happen that a component such as a relay is not 
working properly owing to dirt on its moving parts, its immediate 
replacement by a spare is to he recothmended. In the case of 
grommets, connectors, contactors, etc., cleaning of the contact 
area can be done in place, using a cloth moistened with a solvent - 

such as benzine or trichorethylene plus a dab of vaseline. 
-All due care should be taken to de-energize the circuits associated 
with the location being serviced. 

Visual inspection 

Visual inspection should be quite frequent. To verify the perfect 
functioning of the signalling system is to guarantee the immediate 
indication of any abnormal occurrence in the equipment or its components. 
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BRISBANE CITY COUNCIL 
MAJOR PROJECTS SECTION 

Main Beach Road, Myrtletown 
Brisbane, 4008 

Brisbane City 

Brisbane City Council 
69 Ann Street 
Brisbane 
Queensland 

GPO Box 1434 
Brisbane 
Australia 4001 

OLDFIELD ROAD SEWAGE. PUMPING STATION 
SOFT STARTER TESTING 

Tested by Tim Mahony 

Date 18/3/94 

Location Power Electric Switchboards 
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START -UP 

CAUTION! 

Equipment is at possibly lethal AC line voltage 
when AC power is connected. Pressing "STOP" 
pushbutton does not remove AC line voltage. All 
phases must be disconnected before it is safe 
to touch terminals or control equipment parts. 

4.1 

4.1.1 

INSPECTION 

Check the Starter is received in good condition with no 
damage to printed circuit boards or other physical 
damage visible. 

Ensure that the Starter has been installed according to 
above guidelines and relevant drawings. 

Ensure that the unit has been connected to:external 
devices according to the schematics. 

Check that all connections are tight. 

4.1.5 Ensure that the Starter and connecting power cabling to 
and from the Starter has been checked and no faults 
exist. 

4.1.6 Remove any temporary connections or earths from the 
Starter and motor load. 

4.2 

4.2.1 

4.2.1 

PRE-START ADJUSTMENTS 

STARTER ADJUSTMENTS AVAILABLE 

The foliowing adjustments are provided in the Cli362 
Control PCB. 

ZHIPAC.MA - Revd March 1993 - Page le. 10 
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Fully clockwisel 

I- Fully clockwise'. 

.1. 

Acceleration 

Initial Current Setting - Potentiometer Setting 
- Fully anti-clockwise - 10% voltage output at switch on 

- 100% Voltage within 2-seconds 
at switch on 

.2. :Ramp Time - Potentiometer.Setting 
- Fully anti-clockwise - 100% output Voltage within 2 

seconds 
- 100% output voltage Within:30 

seconds 
4--I(\f\1 Tee- 1-AA-or 

MaicimUm Current - Potentiometer Setting 
Fully anti-clockwise -.110% Rated full load current 

- Fully. clockwise . -.500% Rated full load current 

4.2.2 Deceleration Ramp for Water Hammer Control 
- Optional Feature 

The following control feature can be enabled on the Standard CA362 
PCB by factory modification. The deceleration mode has completely 
independent settings to the acceleration mode, as follows:- 

See separate instructions on pages 15, 16, 17 and 18. 

4.2.3 INITIAL CONTROL CARD CA362 SETTINGS 

The CA362 Card is a combined voltage current limit 
control'. To provide "Current Profile Starting, set the 
three potentiometers as follows:- 

.1 Turn "Ramp" Potentiometer to 12'o/clock position. 

. 2 Turn "Initial Current" Potentiometer to 10 o'clock 
position. 

. 3 Turn "Maximum Current" Potentiometer fully 
clockwise. 

4.2.4 Prior to energising the Starter, check that the plug 
connector joining the control PCB CA362 to-the H.V. 
Firing Card CA260 is fitting into the socket. A gentle 
pressure using the thumb will seat any connector which 
has worked loose during transit. 

ZHIPACA Rev.1 March 1993 - Page No. 11 
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4.2.5 

4.2.6 

Also check the plug in connections-for the external 
control wiring to the CA362 are seated into the sockets. 

Check the Control voltage is as per the control voltage . 

specified and required for the fans (120 Volts AC or 240 
Volts AC). 

4.2.7 If the "Up to Volts" relay is being used for a "Fan Run 
On" timer, the RAMP DOWN potentiometer should be 
adjusted fully clockwise. This will delay the change 
over contact in the up to volts relay from changing 
state when the starter is switched off. By adjusting ' 

the RAMP DOWN potentiometer to fully clOckwise, the 
opening of the "Up to Volts" contact will be delayed by 
65 seconds. This "Fan Run On" feature cannot be used if 
the Deceleration Ramp Option is used. 

4.3 ENERGISING THE STARTER 

To check the Starter, a clamp-on ammeter and a voltmeter' 
is required. 

4.3.1 Set the three CA362 potentiometers as per Clause 4.2.3. 

4:32 Energise the control voltage to the Starter. Check the 
input control volts on the fan 'input terminals are 
correct and note value of the control volts. Check the 
fans are operating (if fitted to the Starter). 

4.3.3 Energise the 415 volt, 50 Hz, 3 phase supply to the 
input power terminals Ll, L2 and L3. Check the 3 phase 
supply voltage phase to phase and phase to earth and 
note. 

4.3.4 Check phase rotation of the incoming supply at the 
terminals of the Starter. The MIPAC starter is phase 
rotation sensitive and will not start if the incorrect 
phase position is applied to the power input terminals. 

4.3.5 On the CA260 Firing Card, check the L.E.D. indication as 
follows:- 

.1 Power +15V "ON". 

.2 Phase rotation/loss "ON". 

.3 SCR 1 and 4 healthy "ON". 

.4 SCR 2 and 5 healthy "ON". 

.5 SCR 3 and 6 healthy "ON". 
3 
4. 
5 

Note: The SCR healthy L.E.D.'s will not illuminate with 
the motor disconnected. 

.6 "RELAY ON" L.E.D. "OFF". C. 

.7 All 6 SCR Gate L.E.D.'s "OFF". 1 
See EMSBY Drawing EM032F01 enclosed for location of 
CA260 PCB LED's and start relay. 

ZRIPAC.MA - Rev.1 March 1993 - Page No. 12 
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4.3- ENERGISING THE STARTER (Continued) 

4.3.6 For Starters fitted with CA362 Control Card: 

Close customer "START" contacts on the CA362 Card and 
note if the motor begins to turn (see EMSBY Drawing 
M-3010-C for PCB CA362 card connection details). If the 
motor does not turn:- 

.1 Check the "RELAY ON" LED on the CA260 Card is 
illuminated. If this LED is not illuminated, check 

. the input start signal to the CA362 PCB. The 
"RELAY ON" LED will be illuminated if the input 
start signal is healthy. 

If the "RELAY ON" LED is illuminated and 'the motor 
does not turn,.increase the INITIAL CURRENT' 
POTENTIOMETER clockwise as soon as possible to 
increase the initial voltage applied to the motor. 
The clamp on an ammeter or chart recorder should be 
used to check the initial starting current. If the 
motor start up is too abrupt, turn the INITIAL 
CURRENT POTENTIOMETER anti -clockwise to reduce the 
voltage applied to the motor. 

. 3 With the motor starting and rotating 
satisfactorily, increase or decrease the 
acceleration "RAMP" Potentiometer to obtain the 
required acceleration time period. To increase the 
"RAMP" time, turn the potentiometer clockwise. To 
reduce the acceleration period, turn the RAMP 
Potentiometer anti-clockwise. 

The CA362 PCB is provided with a DOT Graph Display 
for Ramp Status Indication. By observing this LED 
display, the time for the starter to ramp to full 
volts can be observed. 

.4 If it is required. to minimise the maximum starting 
current,during acceleration, the "MAX CURRENT" 
potentiometer can be used. This potentiometer will 
limit the maximum current drawn by the motor, 
during starting. To reduce the maximum current 
drawn by the motor, turn the MAX CURRENT 
potentiometer anti-clockwise until the maximum 
current required during starting, is obtained. 

When the "MAX CURRENT" potentiometer is used and 
the Starter is in current limit, the ramp time set 
by the "RAMP" potentiometer will be over-ridden by 
the current limit setting when the motor reaches 
the current set by the "MAX CURRENT" potentiometer. 
The motor at this point accelerates under current 
limit control. 

ZHIPACAA - Revd March 1993 - Page No. 13 

"D 

4 

SP178 Oldfield Road Sinnamon Park SPS Electrical Switchboard Maintenance Manual

Q-Pulse Id TMS858 Active 10/12/2014 Page 15 of 411



4 

f 

SP178 Oldfield Road Sinnamon Park SPS Electrical Switchboard Maintenance Manual

Q-Pulse Id TMS858 Active 10/12/2014 Page 16 of 411



, 

Caution must be used when utilising the "MAX 
CURRENT".settings as the motor may stall if the 
current limit is set too low. Ensure the maximum 
current setting is set correctly to allow 
sufficient torque to accelerate the motor to 
overcome the worst load condition. 

With the CA362 card settings providing a smooth 
controlled acceleration check the Ramp Indication 
DOT GRAPH on the CA362 is indicating the ramp 
complete. At the top of ramp the relay RLY2 should 
change state 1 to 6 seconds after the starter is up 
to full volts and the ramp complete LED 
illuminated. 

4.3.6 If the acceleration times selected are long, 
thermal overload settings and fuse ratings may 
require adjustment. 
If the motor shudders at approximately 3/4 
speed, this may be an indication the 
acceleration time is too long - reduce the 
"RAMP" time. 

4.3.7 Motor Running Checks 

. .1 With the motor running, check the following 
L.E.D.'s:- 

1) 6 SCR Gates "ON" 
2) SCR 1 and 4 healthy "OFF" 
3) SCR 2 and 5 healthy "OFF" 
4) SCR 3 and 6 healthy "OFF" 
5) Relay on "ON" 
6) Phse Rotatidn/Loss "ON". 
7) Ramp Complete 

a 
3 

4- 
5 
.1;. 

.2 Check the motor running current-on all 3 phases is 
within FLC of the starter. 

Check.the input phase voltages to Starter with 
motor running (Note: Variation in phase voltage can 
lead to motor current imbalance). 

.4 Check the voltage drop across the 3 SCR heat sink 
stacks. Voltage drop readings of 0.9 volts to 2 

volts can be expected. Higher voltage drops may 
indicate the SCR is not firing open fully. 

.5 Shut down the - starter and re-check the L.E.D.'s as 
listed under 4.3.5 above, are illuminated. 

.6 Check the RAMP INDICATION DOT Graph Display has 
extinguished and the "Up to Volts" relay has 
changed state and the "Ramp Complete" LED 
extinguished. 

2HIPAC.MA - Rev.1 March 1993 - Page No. 14 
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BRISBANE CITY COUNCIL 
MAJOR PROJECTS SECTION 

Main Beach Road, Myrtletown 
Brisbane, 4008 

Brisbane City 

Brisbane City Council 
69 Ann Street 
Brisbane 
Queensland 

GPO Box 1434 
Brisbane 
Australia 4001 

OLDFIELD ROAD SEWAGE PUMPING STATION 
SWITCHBOARD TESTING 

Tested by Tim Mahony 

Date 18/3/94 

Location Power Electric Switchboards 
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BCC DEPT OF WATER SUPPLY AND SEWERAGE MAJOR PROJECTS 
OLDFIELD ROAD TESTING AND PRECOMMISSIONING 

Switchboard Testing 

1 Aim 

Test the switchboard to ensure compliance with the 
requirements of the contract document, (including 
technical specifications, suplementary specification and 
Australian Standards) to ensure that the switchboard is 
manufactured correctly and ready for inclusion in the 
site works. 

Defects 

Any part of the works not complying with the contract 
documents shall be noted either on these' documents or On 
a seperate defect sheet. Defects once complete will be 
signed off. 

3 Documentation 

All drawings including both BCC and contractors drawings 
shall be "yellow lined" to show that each item has been 
inspected and tested, and is ready for service. These 
drawings shall be marked up to accurately reflect the 
construction of the switchboard and one set included with 
this document. 

BCC drawings shall be returned to the designers for 
asbuilting. Contractors drawings shall be revised and 
modified copies placed in the manuals. 

All tests shall be documented and signed. Copies of all 
tests shall be included with this document and with the 
manuals. 

OLDFIELD\TSTPROC.001 1 
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BCC DEPT OF WATER SUPPLY AND SEWERAGE MAJOR PROJECTS 
OLDFIELD ROAD TESTING AND PRECOMMISSIONING 

GENERAL 

No ITEM YES/ 
NO 

REMARKS 

1 Type test certificates supplied NO EXAMINED TEST 
CERTIFICATES 

2 Arc fault containment included YES 

3 Form 3 Construction YES 

4 IP 54 rating YES 

5 Layout agrees with Suppliers drawings . YES 

All equipment front connected YES 

7 Single sided YES 

8 Metalwork 2.0mm Zinc annealed mild steel YES 

9 No corrosion YES 

10 LA1404wtalwork straight and true 

Construction is dust and vermin proof 

YES 

11 YES 

12 Plinth 75mm * 6mm galvanised. 
Provision for bolting to the floor. 
Provision for inserting lifting bars. 

YES 

13 Welds full fillet, ground machined smooth 
& free from splatter 

NO 

14 Nuts, bolts, studs cadmium plated mild 
steel 

YES 

15 All compartments except Supply authority 
metering to be hinged 

YES 

16 Doors to have minimum return of 15mm. 
Swbd to have 120 deg return 

NO GOOD SEAL 
THOUGH 

17 Door sealing acceptable incorporating 
12*6mm neoprene (not foam) 

YES 

18 Doors to open to 100 degrees ' YES 

19 Large doors over 1000mm H by 450mm W to 
incorporate stiffening 

YES 

20 Door handles to be chrome plated T type. 
Doors over 400mm - 2 handles. 
Doors over 1000mm - 3 handles. 

YES 

21 Hinges to be chrome pintle type. 
Doors over 1000mm - 3 hinges. 

YES 

OLDFIELD\TSTPROC.001 2 
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BCC DEPT OF WATER SUPPLY AND SEWERAGE MAJOR PROJECTS 
OLDFIELD ROAD TESTING AND PRECOMMISSIONING 

No ITEM YES/ 
NO 

REMARKS 

22 Paintwork of good quality finish. 
Coats even. 
No chipping, scratches, runs. 

YES 

23 All equipment in cable zones accessible. 
Acceptable access for size and quantity of 
field cables entering each zone. 

YES 

24 20% spare space remains. NO COMPLIES WITH 
TENDER DRAWING 
REQUIREMENTS 

25 Overall SLD and miscellaneous controls 
checked and schematics yellow lined 
(appended to this document) 

YES 

26 Control Transformers 
- correct size 

correctly earthed 

YES 

27 Label wording agrees with label list and 
Single Line Diagram 

YES 

28 Main Switch is clearly marked YES 

29 Distribution Board 
Circuit Breakers padlockable in the off 
position 

YES 

30 Gland Plates comply with the Specification YES 

OLDFIELD\TSTPROC.001 3 
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BCC DEPT OF WATER SUPPLY AND SEWERAGE MAJOR PROJECTS 
OLDFIELD ROAD TESTING AND PRECOMMISSIONING 

INCOMING FEEDER & METERING 

No ITEM YES/ 
NO 

REMARKS 

1 Termination point for incoming cables 
accessible for size and number of cables 
entering the switchboard. 

YES 

2 All equipment mounting and cable supports 
to ensure adequate fixing and bracing 

YES 

. 

3 Clearance and creapage distances and 
degrees of protection 

YES 

4 Flags have sufficient space and holes for 
the number of cables to be connected. 

YES 

5 Sufficient space between the gland plate 
and the switch flags to allow cable 
installation. 

YES 

6 Shrouding of incoming cables to prevent 
access to live equipment. 
Shroud includes "DANGER - LINE SIDE 
CONNECTION - ISOLATE ELSEWHERE" label. 

YES 

NO 

SHROUD HAS 
"DANGER 415V" 

7 Safe access to potential fuses etc is 
available while swbd is alive. 

YES 

8 Ammeter CT ratios and installation with 
respect to P1,P2 & Sl,S2 correct. 
Ratios to be checked by injection if 
possible (otherwise checked against an 
ammeter on site). 

YES 

9 Voltmeter reads correctly. YES 

10 SEQEB CT's installed to SEQEB requirements 
i.e. removable bus bar section for CT's. 
Additional potential fuse for tarrif 23 
metering. 

. 

Potential fuses installed on SEQEB 
supplied block. 

YES 

11 Cabling to potential fuses is double 
insulated and minimal length. 

YES 

12 Door handle supplied is defeatable 
interlock type. 
Operates correctly through each position. 
Padlocking facility works. 

YES 

OLDFIELD\TSTPROC.001 
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BCC DEPT OF WATERSUPPLY AND SEWERAGE MAJOR .PROJECTS;. 
OLDFIELD ROAD TESTING AND PRECOMMISSIONING 

No YES/ 
NO 

.REMARKS. 

13. All exterior and interior devices labelled NO VOLTMETERH 
FUSES,:VEGA 
TRANSIENT 'T 

SUPPRESSOR. 

14. 

15 

Allprotective:covers & ShrotidS:Overlive' 
equipment tOlpe::labelled ." DANGER '415V 
ISOLATE-SLSEWHSRV.::: 

Gland:Plates as per Specification- 
, . 

YES - 

LABELLED: 
":DANGER 415V' ----, 

EARTHED USING 
A'32 * 6.3 mm 
BAR 

16 Gland Plates-Openings-as per. Specification YES 

OLDFIELD\TSTPROC.001... 
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'BCC DEPTOF WATER SUPPLY AND: SEWERAGE MAJOR. PROJECTS 
(:)LDFIELD :ROAD IESTING AND .A3RECOMMISSIONING 

MAIN BUS SYSTEM 

YES/ 
NO 

REMARKS 

Busbar sizes 'as per contractors. draWings. )(Es 

6 

Size of bus not less than that tested 
- record size. 

YES' 

Distance between supports as per type test 
certificate , 

record spacing. 
. , 

Support materi.al -and :conttructiOn : as per 
type test - certi ficate . - 

phase centres acceptable:. 
.-.record.distande.. 

Creapage'and Clearance .diStanCesat.per 
type test- certificate.. 

BuSbar sized inHaccordande -with- Appendix' t 
of AS300.0 :(derating of O. ) . 

Alternatively as a. result Of heat. rise. 
testing. 

No cables used as part 
(potential fuse wiring 

Ductor tests performed 
recorded::-.Test.sheets 
this document. 

of. the main nis 
excepted). 

and .results . 

to be 'appended:to, - 

YES. 

YES. 

YES 

YES. 

YES 

YES 

10 Corrosion inhibiting g 
between bars. 

Vaseline) used YES 

11 Full vermin and iJisectSeal YES' 

12 Inspection covers over the bus section 
provided that will be accessible in the 
switchboards final location. 

YES 

13. Colour coded half size neutral provided 
along full length of switchboard. 
CoMplete with termination points for, all 
field cables. 

YES BAR IS PAINTED' 
BLACK NOT :HEAT 
SHRINKED 

14 Colour coded earth (32*6mm) provided along 
full length of switchboard. Complete with 
termination points for all field cables. 

YES 

OLDFIELD\TSTPROC.001 
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BCC DEPT OF WATER SUPPLY AND SEWERAGE MAJOR PROJECTS 
OLDFIELD ROAD TESTING AND PRECOMMISSIONING 

No ITEM YES/ 
NO 

REMARKS 

15 All circuits tested with a 2500V "megger" 
or approved equivalent. Details to be 
appended. 

YES 

OLDFIELD\TSTPROC.001 7 
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BCC DEPT OF WATER SUPPLY AND SEWERAGE MAJOR PROJECTS 
OLDFIELD ROAD TESTING AND PRECOMMISSIONING 

FAULT LEVEL CO-ORDINATION 

No ITEM YES/ 
NO 

REMARKS 

1 Feeders and motor starters shall be same 
combination as per type test or an 
acceptable compromise. 

YES 

2 Fault level rating of each circuit breaker 
and switch fuse to be the same as or 
better than the fault level for that part 
of the switchboard. 
Record values: 
Incomer Tembreak XS-1250NE 63kA 
Pump 1 Tembreak XS400CJ 30kA 
Pump 2 Tembreak XS400CJ 30kA 
Pump 3 Tembreak XS400CJ 30kA 
Sump Pump Terasaki TP50/6.3 50kA 
Transformers 415/110V CFS..LKS1-63 100kA 
Distribution Board CFS LKS2-200 100kA 
Distribution Board CBs. Din-T (200A) 50kA 

YES 

3 Power and control cables protected by a 
circuit breaker against excessive let 
through energy. 
Record cable sizes: 
Incomer 300 mm2 PVC/PVC 
Pump 1-.120 mm2 Triangle Rubber CWYE/120 
Pump 2....120 mm2 Triangle Rubber CWYE/120 
Pump 3....120 mm2 Triangle Rubber CWYE/120 
Sump Pump 2.5 mm2 PVC 
Transformers 415/110V CFS..-...2.5 mm2 PVC 
Distribution Board CFS 70 mm2 PVC 
Distribution Board CBs 2 5 mm2 PVC. 

YES 

OLDFIELD\TSTPROC.001 8 
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BCC DEPT OF WATERSUPPLY AND'SEWERAGE.MAJOR.PROJECTS 
OLDFIELD ROAD TESTING AND-PRECOMMISSIONING 

PUMP 1: STARTER . 

No ITEM YES/. 
NO 

REMARKS 

Equipment mounting plate securely fastened 
to welded studs (minimum 4, 6 for.plates > - 
1000mm in any direction) 

YES 

, 
$ , " 

All equipment mounting and cable supports 
to ensure adequate fixing and bracing - 

YES 

3 Clearance and -creapage, distances and 
degrees of protection 

YES 

4 All heavy equipment seperately supported. YES 

5 Door handle supplied i defeatable 
interlock type. 
Operates correctly, through each position. 
Padlocking facility works. 

YES 

6 Cooling fans installed and operate. 
Air is blown in correct direction. 
Inlet vents are filtered. 
Filters are accessible for cleaning. 
Filters are not in the front door '(arc 
fault containment) 

. 

YES BRONZE SCREEN 
NOT. REQUIRED 
AS FANS ,USED 
ARE RITTAL 
TYPE 

7 All live parts > 110V .that are not behind 
a locked or interlocked door shall be 
protected to IP20. 

YES, 

8 All operator interface equipment mounted 
between 400 &.1900mm from ground. 

YES 

. 

9, All equipment mounted on equipment plates. NO TERMINALS'. 

10 Control terminals shall be mounted in the 
cable zone. 

NO SUMP PUMP IN 
CABLE ZONE 
PP1,PP2 & PP3 
IN OWN TEER 

11 
$ 

Terminals to have wire numbers on both, 
sides readable from the front of the 
panel. 

YES 

12 All 'equipment shall be mounted no closer 
than 300mm to any gland plate. 

NO TERMINALS/ 
CRITEC 
TRANSIENT 
SUPPRESSORS 

13 All electrical clearances observed and no 
equipment impairs the operation of any-' , 

other equipment. 

YES 

,OLDFIELD\TSTPROC.001 

SP178 Oldfield Road Sinnamon Park SPS Electrical Switchboard Maintenance Manual

Q-Pulse Id TMS858 Active 10/12/2014 Page 37 of 411



SP178 Oldfield Road Sinnamon Park SPS Electrical Switchboard Maintenance Manual

Q-Pulse Id TMS858 Active 10/12/2014 Page 38 of 411



BCC DEPT OF WATER SUPPLY AND SEWERAGE MAJOR PROJECTS 
OLDFIELD ROAD TESTING 'AND PRECOMMISSIONING 

. 

No ITEM YES/ 
NO 

REMARKS 

14 Wiring is as follows: 
- tinned 
- minimum 1.5mm2 for control . 

- 32 strand across doors 
. 

- 0.5=2 shielded for 4-20mA etc 
- 110V is grey. 
- 24V is orange 
- 415V is phase coloured 
- 240V is red 
- run in slotted ducts or loomed in 

plastic looms that accomodate future 
addition 

- ducts < 75% full 
- tied in upside down ducts to prevent 

wires falling out 
- looms adequately supported 
- ducts do not interfere with equipment 
- no sharp projections in ducts 
- terminated using tunnel type 

terminals 
- grafoplast ferrules used 
- approved crimpers used 
- pull test to verify wiring is 

terminated correctly 
- no joints or tees 
- 1 wire per terminal 
- 1 wire per ferrule 

YES 

NO EARTHING OF 
SCREENS 

15 Schematics and termination drawings yellow 
lined as each section is functionally 
tested (to be appended to this document) 

YES 

16 MPU 
- parameters entered (details to be 

appended to this document) 
- CT accuracy to be checked and 

recorded 
- Phase and ground fault CTs injected 

and operation of relay checked 
- Alarm and trip contacts operate 

YES SEE ATTACHED 
TEST RESULTS 
FOR THE MPU 

OLDFIELD\TSTPROC.001 10 
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BCC DEPT OF WATER SUPPLY AND SEWERAGE MAJOR PROJECTS 
OLDFIELD ROAD TESTING AND PRECOMMISSIONING 

No ITEM YES/ 
NO 

REMARKS 

17 Soft Starter 
- Manufacturer clearances observed 
- Ramps up on contact closure. 

Fans operate 
- High temp trip operates 
- Ramp rate set at 30 s 

- Current limit set at 11.00 o'c 
- Imax set at Full Clockwise 
- Ramp complete contact closes once 

drive has ramped 

YES SEE ATTACHED 
TEST RESULTS 
FOR THE SOFT 
STARTER 

18 KW Transducer 
- CT and voltage connections as per mfr 

instructions 
- Inject CTs and calculate output 

signal 

YES 

19 All exterior and interior devices labelled. YES 

20 All protective covers & shrouds over live 
equipment to be labelled "DANGER 415V 
ISOLATE ELSEWHERE" 

NO LABELLED 
"DANGER 415V" 

21 Power circuit, insulation checked using a 
2500V "megger" or approved test unit. 
Details to be appended. 

YES SEE ATTACHED 
TEST RESULTS 

22 Control wiring checked at 500V NO 

23 For circuits of > 150A ductor test to be 
carried out on outgoing circuits. 
Details to be appended 

YES SEE ATTACHED 
TEST RESULTS 

OLDFIELD\TSTPROC.001 11 
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BCC DEPT OF WATER SUPPLY AND SEWERAGE MAJOR PROJECTS 
OLDFIELD ROAD TESTING AND PRECOMMISSIONING 

Motor Protection Unit (MPU) Settings 

The Startco motor protection relays are programmed with the 
following values: 

Mode Value A Value B 

Displayed Push Enter 
Initially To Access 

O 13 ddd 
1 125 ddd 
2 ddd ddd 
3 ddd 15 
4 ddd 100 
5 001 ddd 
6 330 N/A 
7 100 N/A 
8 061 000 
9 N/A N/A 
A N/A N/A 
B N/A N/A 
C N/A N/A 
D N/A N/A 
E N/A N/A 
F 400 2000 

N/A = Not Applicable 

OLDFIELD\TSTPROC.001 12 
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OLDFIELD.XLS 
liftr 

OLDFIELD RD. SEWERAGE PUMP STATION UPGRADE.. 
.ELECRICAL CABLE INSTALLATION AND TEST TRACKING SHEET 

0 

EQUIPT DESCRIPTION CABLE 
No. 

DATE 
INSTALLED 

DATE... - 

TESTED', 
TESTS RESULTS REMARKS 

tJuerruti-- 
Ti TRANSFORMER 1 P1-T1 9q: I4 .3 °Iv 

7.1 A. 0k' 

SEWERAGE 

PUMP No 1 

PP1-P1 

PP1 -E 

PP1 -P2 -7 . 9y- 
PP1 -P3 ?c 

IS' 9- '94- 1.4 Co- /0.0 0 i-< 

..'f 

N ritt.t,w 

1.; 

AO 0 Alic 
lo -0 Al A. 

/O<' 11 0 GC 
PP1-C1 
PP1 -C2 11 4- "94- 

/9 . .9y- 
ciAt 

I, 

/.,41 
ert< 

/P. /So M 9'44 
PP1-C3 )1 ()) .9Y Ii Ii , /SP o-vc 

fr 

PP2 SEWERAGE PP2-P1 Li- Gly- I. tPdi 
PUMP No. 2 PP2 -E S. 4- 

PP2-P2 
9,.95'. 

Xnb.1446, 
p If 

/Co 
I0 ó 

lq 9 94- 
. 

I( 4. /u9 is'/A o 
PP2-P3 
PP2-C1 

11 (4- 4- 

(4- -41), f t 

I' 
_,,/roo /11A. 

/51--3 

as sec- 

o 1-4 
PP2,C2 
PP2-C3 

// '19 4- 

/1441./Y: 
19. /r 

I( . t, 

2-=.0 Mit 0.4 

SEWERAGE PP3-P1 Zf' atitl- 474- 
PUMP No. 3 PP3 -E 

Con-1- Int,14 ( Ical" 001-e 
0 

PP3-P2 
PP3-P3 
PP3-C1 
PP3-C2' 
PP3-C3 

.4r4fiworY If 
Aa..o 

ot-c 
Otz 

11'. 4 

-tv'14%- 

19 .9- '4N4 
'03.(fRos 

/ 

cf (c Ii 

P2o 
/013' iff/t 
to'? /IAA- 

0144- 

DRY WELL SP-C1 
SUMP PUMP . SP-P1 

I lt .93, 
no. vci 4,.9 

Co. F1 

I 

Z14- 6,6 2.crcs tviA crt4 
1/ / A-0 AL 

et , f 
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OLDFIELD.XLS OLDFIELD Rft.SEWERAGE PUMP STATION UPGRADE 
ELECRICAL CABLE INSTALLATION AND TEST TRACKING SHEET 

EQUIPT DESCRIPTION CABLE 
No. No. 

SEQEB METERS TARIFF 23 

GPO's ON REAR 3P2M5 
WALL t-P2-M-6 

2P 

. CIG 3PH. OUTLET 3P6M 
OUTSIDE NEAR 
CIG 02 TANK 

EARTHING El 
E2 

.E3 

E4 

E5 

EXISTING SEWER FE 100C 
FLOW .FE 1001 

FT 100P 
FT 1001 

SEWERAGE PUMP PDT1 011 

PP1 DIFF. PRESSURE 

:F200 NEW SEWER FLOW FE 200C 
11/4 FE 2001 

FT 200P 
t, FT 2001 

PDT201 SEWERAGE. PUMP PDT-201I 
PP2 DIFF. PRESSURE 

DATE DATE TESTS RESULTS REMARKS 
INSTALLED TESTED TESTED 

8 (1,-- 9 (4 

/1 Pa. -"t`i s -641421' /SID mil- 
11 4- q 4 

if- -94- b16 -R4 -fir Zoo /17 A 

t1/4-9-3-9 

r (.4.fice / / 
cp Rsc 

7 -cfr 95c- 

41. ci,--1(p 2- . 

tate 
/I 

q4- /8 

18.4- 
lord "4-9,t- / 

(4410inecniti_. 

IQ. 91/4t 

PS if. 

18-(f--ctY- arof 6", 
is-A0 .0-4. 

g-c 
0.0 ivOT 
O.) 4- 70 CO 

er.;-GA-rt- 
stk. 

a-ifiA4S, 
)4.44.2 

dc 4- "iy6 

// 

ff 

Mit 

200/4411 
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OLDFIELD.XLS OLDFIELD RD. SEWERAGE PUMP STATION UPGRADE 

ELECRICAL CABLE INSTALLATION AND TEST TRACKING SHEET 

22/4/9e 
Page3 

'EQUIPT ' DESCRIPTION- CABLE *DATE DATE TESTS RESULTS REMARKS , 

No No. INSTALLED TESTED 

PDT301 SEWERAGE PUMP . PDT3011 1" St- 9 It- /9.. ti-qkf 6,4"a, /-1 e-a- :.1.cp-or").... .53,-;--kc._ 

PP3 DIFF. PRESSURE 

LE500 : WET WELL LEVEL' 110 20 Li. . 9 s4- 2 /t - 9 c4- c.,,-6,.. /._, (2?-3 its.> ;,,.1-,_ 'Ott. 
(DIFF. PRESSURE) 110 ' aso .1. 9 9. A). . qce "se, pq-,- 

LE 600 . DRY WELL LEVEL . LE6001 go Q. '`95` V. ) - Li-3, Cjn.--.. T.J de% 7 57C' . in' \ 
LE60011 24) t.t. -.1v. G 1 . q -9.q.. /6b tLt. 

' LIGHTING FL-P1 IS. 9 ctcc /g . 4.. 9 ci ' C.4, l',..t4 At-ey e-0.,41, /60 (II. 
FL-P2 

. 
. FL-P3 

FL-P4 

REFLUX VALVE No.1 pp 1 -C4 I 4- 9. 95.- is k- 4iy C..,4-,i,-s (I6 2.0.0M A- a IC 

PROXIMITY SW. 

REFLUX VALVE No 2 PP2-C4 /9. -cf -9c,. q (i- -(74 /, /' 1.00 ir), 044 
-., PROXIMITY SW. 

:.., 

.....,._._..REFLUX VALVE No 3 PP3-C4 fLf. (74' '4')(0- ig 
. ' PROXIMITY SW.: 
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E 
TELEPHONE: (07) 814 24h.. 

W. A. BURRIN PTY. LTD. 

ELECTRICAL ENGINEERING SERVICES 

P.O. BOX 352, G000NA, QLO. 4300 

HIGH VOLTAGE TEST CERTIFICATE 

Test location FIL Your Ref: 4-7 8 6 3 .5- 

: 

Our Ref: 

Dale: /2 - 08 

WalCSI-tne gichisga)24-1. 

Service Volts 415 

Test carried out by 6114 13-1-heg":11 
Ati , 

Witnessed by Pklar- 
Equipmentrcietails 4/-Sv A1aret2 6A/fRai.., Ce"-A, r-,2a 

lLf?2D cSEW. Pud4A,,I4 STITT" Q. .6' . 

Insulation resistance at / 000 Iv LTs for 

_LS:LILA -7-4e)A.1 /WEaptyis 

6 

Circuit Before H.V. test After H.V. lest 

Xi -t_-- //COO /i0C0 

idd - E le °co h..) CC,e) 

6,6 .-L.- le coo /re -c 

)?eZ -hid / 6 oco ALe0 
Rd -i'd 1,5- ()CO I5 COO 

& - Ai pi- 5co /4 Sao 

Circuit Duration Applied Voltage Leakage to Earth 

g/-ii_ - 6 a<L i.o nfsh . '2 "-(3[:), P .C. . 83 .6- m A 

L t) 4-g - R-FE I. V in 1.1 . 2 e oo a . C. 6 i ,S-.ytvi4 . 
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W. A. BURRIN PTY. LTD. 
Cuetomer: Poialg nic 7R. e_ caquiTai80,91D1 P/z_. 

Lo ca t ion : NoX/r5/743P SA-tisgug 

.115v mu Con.672vt etNergE Equipment : 
OLD cizz./.) ,Q.,/h] P/Srarion). Sec 

Tested: 
L.144. ezihen,;./i 

Date:10/V 

Test points between 
Panels/Joints 

VVeit_04-10AS 

2 - 
- jac4--) 

9 -1 o 

. 

Remarks cw,cst, 

1 -2 2 -3 2 -4 - 2 - G. 2 -7 2 -S # eggaS 4- tilt;S. 
. - 

. 

- . 

RED Phase qo 68 57 1-9 54S 20(.., 4-().-! -7. ef 

YELLOW Phase(Nti;10 1(0 3S 4-7 4-2 -720 202. 5.-.-C, -7-0 ' 

DLUE Phase 
- 139 4-4 6" 3 SM 1%0 205 344 6"3 

. 

.. 

1\1-c-. ?)Ae.. 
I\1 -NI.- 
93 

N-Ntz 
97 

t4---"N.4,4- 

12S0 

tilt-C1/1 igrike. 
6:: -et_ 
2°8 

E -ea. 
191 

G -Er, 
2o1 

E -Elp.2 

220 
E -C. p 3 

244 
. . 

- . 

1E, 

NL 
Ek cAelo e).... 

Ng_ Nu; t 13/5.2 .''.--. 
T * -,,...... -0 -(2) ......-0 

6use,P4C 

bRI 
kJet.,.. 
sir 1 iov 

CoZinzaz.. ee3 PP A PP 

S Ps) eikr N4it-1 

e i2EA lea 
5/Fume 7 i 

,- ---il 

Sir e .: 

V ST 

0, 

P.2 E et 
. 60A40 

N 
1 0 c.: 

N. Mg c. 
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W. A. BURA1N PTY. LTD. 

ELECTRICAL EVINEERING SERVICES 

Ph.: (07)8142419 

PRIMARY INJECTION TEST 
pi 

Customer De-Z712be i_Cithrciara3-41.i).g 

Locatton: klausmno 

Ectuipmant 4/gy gewAth /Q 446,10 ,,q,e2D !mei: - 

,5 rgireA/ SdC2 . 

Tested: Date: 
ArtWAILea,hno. 2) -3 -.5. 

:.-. i :CM It AMP PlDCS ;Dt to 4 
CT's 
Ratio 

1 

Remarks. 

1 

.05m0i1 1 114 c 
Rfl il5 4-oo /10 

_ 

4ot kha0 . - 
ilh, i &lac - /o ii 0 

I 

' 

IN 
NEIL 

I 

R'4- +ve 

Amps Phases 

k7L.VAJ4 CT's Itsi 

2atio 4.1a01:5" 

if 
nO,V 

Ammeters 
UNBALACE NTOROID E/L 

RELAY 
Local Remote 

R W 0 il..) K tri* VI 

4130 

B 

. 

Off R 

. 

W 8 Off Amp 

4-00 
. 

No-fa.- Onkt S 
9.5 

ot( 
. .. 

r . 
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4t 

W.A. BURRIN PTY. LTD. 

ELECTRICAL ENqIriE%-ERING SERVICES 

Ph.: ( 07)814241g 

Ai. p5 Phoses 

PRIMARY INJECTION TEST 

Customer Aani11 L4ft. ?be Sol raMogli D 5 

Loc:i t ion 1J iv - ,SA-us ift,a4e Y. 

EquiPale ek/S-v AP/ Mb ?Sof 6LD ADM) - 

YavA,CS Ramf/A/4,' -87j9 Sce Tested: 
Zvi/ faii.ift -212. 29 -A-9,i 

19),ZOIZrt "/ 2 ON . 

CT's 
:Mei° 461) /I 

Sr-ao941:: 4o6 ri:/7) iio Pia4P 410.2 
400 

4-oo ca (1 

/Co 

1" o 

1 0 

eases 
CT f 14E7a7.. 

2a 4-00/5'" 
R W /kJ 

10k_ A-A 

5. 

/.o 

e 

P.cmarks. 

Am mete rs 
Local Remote 

P. W o o f f R j W B Off 

Pz 

Pk +ve 
St 4j 

UNBALANCE 
TO R 

Am mA 

E/L 
RELAY 
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W. A. 8URR!N PTY. LTD. 

EN'IltIEERiNC.:;EMi!CE:7, 

Cc! - h )614 2 4 1.9 

kri 
Pgo Ti 720/1 I 

...,s, ' 

:..;.. r...-....., i '. I i. -, r ''' 12 vz P .:), :, e r: i ' '-' ' f 4.ao ../ ! . 

h- J-.7--":--.-i'i-- I-- :..- ' . -: - --..-- 
i ' i .1 s '..-; ri 

Customer: 
PRIMARY INJECTION TEST 

Paderg La-c 7-R1c' 

Location n : ,WaRiCtS//t3P - SiniSaugti. 
E qu ipment : gi.1-152 0 le.a.2 OthzA' 

15r),/ /az/ obv4 rwww-gez. 
Tested: (7.1,ate: 

Ai. &.44:A2ii/ . 
- 2 3 - - 

1 

1.0 a-K 
I- 

lowv-if -1 '0 - 
.. . , 

Oki 
1 . 

i t 
1. 401) 1 bta6 1 / 0 1 -,? CAP4 

1 i 
1 J 

i 

A S n s t 0 4-e,2 
s 

5 - elk I 9-0Q ihre avo 
t 

r- 
k - 

AITITeters 
Local Rem e 

inff R 1 1.3 f 

r Remy rks. 

P, 

n\J 
I. 

Si - 4.-ve 
1 

S 

4ao 
Zoo 
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MAJOR P OJECTS .PT. 

Function tests were performed on 

using 604) current injection set. 

tested by injecting current. into the 

was tested by injecting lck primary 

Motor FLA 

Phase CT Ratio . 

E/F CT Ratio 

Programmed $ttinz 

Mode 

0 
1 

2 
3 
4 
5 

6 
7 
8 

F 

Tested by 

Date 

Location 

5.18.1994 14114 

three (3) Startco MPU-16A Motor Protection Relays 

Mode 0 (12t); mode '1 (0/C), mode 3 (unbalance) were 

CT secondarY wiring at the CT links: Mode 5 (E/F) 

current into the earth fault CT; 

330 Amps 

400/1 

2000/5 

Trip 
Alarm 

13, s 

125% 

ddd 
ddd 
ddd 
0Q1% 

ddd 
ddd 
ddd 
15 
100 
dda 

330k 
100% 

.a) 061 b) 000 

4CT 400A .EFCT 2000A. 

G. Jones and P. Kay 

6-4-94 

Power Electric Switchboards 
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MAJOR P OJECTS 

' Mode 0 (Iii) 

Relay N* 

PP1 

PP3 

PT. 5.18.1994 

Tyal.M.SIELS5 

Trip Time 
2.-X FLA 

2m 12 s 

2m 18 s. 

2m 18 s 

14115 

Trip Time 
at 4 X FLA 

34 s 

32 s 

33 s 

Trip Time 
6 X FLA. 

. 16.4 s 

15 ,s 

.15 s 

P. 

Note . 

. 

1) An emergency reset was performed after each trip to ensure that the thermal 

model was at 0, at the start of the next test. . 

. 

- Checks were: made to ensure that mode 0 could not be reset after each trip 'while 

the thermal model was above 30%. 

Mode 1 (0/C) 

Relay No. 

PP1 
PP2 
PP3 

Trip Time 

0 125% FILA 

Instantaneous 
Instantaneous 
Instantaneous 
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MAJOR P OJECTS .PT. 

Mode 3 (Unbalance) 

5.18.1994 14:15 

Mode 5 (E/F) 

Relay No. 

PP 1 

PP2 
PP3 

Alarm Time 
15% Unbalance 

Instantaneous 
Instantaneous 
Instantaneous 

Trip, Time 

20A (1%) Pri. Leakage. 

Instantaneous 
Instantaneous 
Instantaneous 

P. 4 
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JUN 14 14,:.26AM DEPT WS & S FL .9 13 Pc 7 2256765 ti P. 2/5 

TRANSIENT SAFETY. 
1C.1111, 4 

ARRIERS 

LSJK transient barriers are designed to provide transient protection 
for balanced and unbalanced dataline, signal and communications 
circuits used in the process control, communications and .computer 
industries. 

With its unique base and cap combination LSJK provides extensive 
application flexibility. Each LSJK transient barrier consists of a 
base module containing a 10KA 3 clement gas filled arrester 
providing primary transient protection. Secondary protection is 
available from a range of plug in caps which together with the. 
base 'module makes up a complete transient protection package. 

Four levels of transient protection are available ranging from a 
simple link circuit; level 1, to low pass filters, level 4, for frequency 
sensitive applications. All L.S.IK models arefitted with self resetting 
overcurrent protection. 

LSJK may be mounted individually, On it own mounting rail which. 
also provides the protective, earth return or it may be adapted 
for DIN rail mounting; 

7. ; :t 4' 

Critec Pty Ltd is Australia's- leader in,tra.nsiont 
protection. Whether danger arrives via power, - 

data, or telephone lines, Crites engineers can 
draw on over 20 years experience to find the 
solution. Critec produets inchide: . 

.Surge. Reduction Filters 
A 

Power Line FilterS . 

A 
Line,Conditioners 

A 
UPS and SPS 

Faxguard/Compuguarci 

Signal Line Transient Barriers 

Intrinsically Safe Barriers 
A 

NEMP Filters 

CR1TEC 
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JUN 14 '94 11: 27AM DEPT WS & S FL 9 BAC 7 2256765 P.3 /5 

LSJK-1 Level 1 Protection 
LSJK-1 provides gas, arrester only protection 
for non critical circuits such as switch contacts 
and electromechanical circuitry.. 

LSJK-2R Level 2 Protection 
LSJK-2R provides 2 levels of protection 
incorporating gas arrester and transient 
protection diodes for both transverse and 
common mode protection. 

LSJK-S Telephone Protection 
LSJK-S provides protection for telephone 
circuits. The patented impulse clamping circuit 
is transparent to all telephone signals yet 
clamps at a level lower than some of these 
signals. 

LSJK -SR Level 3 Protection 
LSJK-3R -provides 3 levels of protection 
incorporating gas arrester, MOV and transient 
diodes designed for applications on long lines, 
high expsoure lines and lines susceptible to 
powerline induction. 

LSJK-31 Level 3 Protection 
1,SJK-3I provides 3 levels of protection in a 
low resistance, high current configuration for 
supply lines and power circuits. 

LSJK-4P Level 4 Protection 
LSJK-4F provides 3 levels of transient 
protection in addition to a stage of filtering 
for RFI suppression etc. Standard is 50kHz low 
pass filter. Other cut off frequencies are 
available on request. 

MODEL 
NUMBER 

Vwkg 
at 

5u4 
(V) 

SERIES IMPEDANCE 

RI 

[2] 

LI 

(m). 
Imax 

(A) 

Vc(max) 
r 

6/20y5 CATALOGUE 
NUMBER 

LSJ K-1 60 0.1 2.5 800 376100 

MODEL 
NUMBER 

Vwkg 
at 

5DA 

SERIES IMPEDANCE 
12) 

PI LI Imo, 

VC(rliX) 
for 

a/201.1a ' 
CATALOGUE 

NUMBER 
(V) (a) (uh) (A) 

iyl 

LSJK-2R-7.5 6.1(1] 17.6 0.15 8 376270 
LSJK-2R-15 12.2(1] 17.6 0.15 15 376280 
LSJK111-10 14.7 17.6 0.15 18 376290 
LSJK-2R-30 24.2 17.6 0.15 30 376300 
LSJK-2R-36 29.0 17.6 0,15 36 376310 
LSJK-2R-60 48.6 17.6 0.15. 60 376320 
LSJK-2R-135 110.0 23.2 0.09 135 376330 
LSJ K-28-200 162.0 23.2 0.09 200 376340 

Vwkg SERIES IMPEDANCE Vetalax) 

MODEL 
NUMBER 

at 
5).1,4 

12] 

PI LI lama 

for 
8/200 

[ )4 

CATALOGUE 
NUMBER 

(V) (II) (oh) (A) (V) 

LSJK-S [1] 9.4 . 0.15 80 376650 

MODEL 
Vwkg 

at 

SERIES IMPEDANCE Vc(max) 
fOr 

- 
CATALOGUE 

NUMBER 504 *11 LI Irma NUMBER. 
(V) (0) 001) (A) , 

LSJK-3R-7.5 6.1(1] 17.6 0.15 8 376350 
LSJK-3R-15 12.2(1] 17,6 0.15 15 376360 
LSJK-3R-16 14.7 17.6 0.15 -1 376370 
LSJK-3R-30 24.2 17.6 0.15 30 376380 
LSJK-3R-36 29.0 17.6 0.15 36 376390 
LSJ K-319-60 48,6 17.6 0.15 60 876400 
LSJK-3R-135 110.0 23.2 0.09 135 376410 

LSJK-3R-200 162.0 23.2 0.09 200 376420 

LSJK,31-7,5 . 6.1(1] 0.5 80. 1.6 376430 
LSJK-31-15 12.2(1] 0.5 80 1.6 . 15 376440 
LSJK-31.16 14,7 0.5 80 1,6 18 376450 
LSJK-31-30 242 0.5 80 1.6 30 376460 
LSJK-31-36 29.0 0.5 BO 1,6 36 376470 

LSJK:31-60 48.6 0.5 80 1.6 60 376480 

MODEL 
NUMBER 

Vwkg 
at 

5).0. 

(V) 

NCE IMPEDANCE 

(0) (uh) 

ImaX 
(A) 

Vc(max) 
for 

8/20us 

a 
CATALOGUE 

NUMBER 

LSJK-4F50-7,5 6,1[1] 10. 750 0.15 6 376490 
LSJK-4F50-15 12,2[1] 10 750 0.15 15 376500 
LSJK-4F50-16 .14.7 10 750 0.15 16 375510 
LS-JK-4F50 -30 24.2 10 750 0.15 30 376520 
LSJK-4F50-36 29.0 10 750 0.15 36 376530 
LSJK-4F50.60 48.6 10 750 0.15 60 376540 
LSJK-4F50-135 110.0 15 750 0.09 135 376550 
LSJK-4F50.200 162.0 .15. 750 0.09 200 376560' 
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JUN 14 '94 11: 27AM DEPT WS & S FL 9 BAC 7 2256765 

TRANSIENT SAFETY BARRIERS 
LINE EQUIPMENT 

, 

PALS 

General Specifications 
Transient performance: 

'exceeds ANSI/IEEE C62.41 category B. [4] 

Rated surge current (8 /20.ts): 
101{..k (3 element gas arrester) 

Response time 
< ins (levels 2 - 4 and S) 

Frequency response; 
to 1MHz except LSJK-4F 

Overcurrent protection: 
standard on all. LSJK models. [3) 

Operating temperature range: 
-20°C to 60°C. 

Weight: . 
100g (base and cap) 

Case material: 
ABS plastic 

Cable terntinations: 
max. 2.6mm2 

Mechanical details: 

Notes: 
(1) Vwkg is the maximum voltage that should be applied 

to the barrier in normal use. For 7.5V and 16V 

barriers, Vwkg is specified for 500uA leakage 
current. LSJK -S is rated for standard 
telephone line voltages. 

[2] The series impedance is the impedance of each leg 
of the barrier. Loop impedance is 2x series 
impedance. 

PI Overcurrent lirnjt is provided by a self resetting solid, 
state thermal switch. 

Vc(max? is the maximum voltage measured at 
the equipment terminals of the barrier when a 6KV 
Ii50us voltage pulse plus 3KA 8/20ps current pulse 
is applied to the line terminals. Protection is provided 
for both common and transverse modes. . 

[4] 
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JUN 14 '94 11:28AM.DEPT WS & S FL 9 BAC 7 2256765 

TVANSIENT SAFETY. BARRIERS 

Installation Guide 
5 WAY 184 
10 WAY = 270. 
20 WAY 482 

P.5 /5 
1.4SJK 

LSJK is designed for individual mounting or on its own mounting 
rail, The LSJK rail may be mounted on a 35rnrn DIN rail by the 

2 MOUNTING HOLES, 0 s use of adaptor clips., Where unused pairs in a cable are not 
- REMAINING HOLES M3 connected, LSJK base modules alone should be installed and 

appropriately earthed. Caps may be added as cable pairs becorrie 
allocated. 

lb provide effective protection LSJKsinust be earthed. Two basic 
methods of earthing individual units are available..The first is via 
a screw connector located between the line:side terminals: This 
method is recommended when LSJKs are individually mounted. 
When a Mounting rail is used the rail mounting screw connects 
the LSJK earth to the mounting rail, A single earth can then be 
connected to one end of the rail which then forms an earth bus. 

It is recommended that earth leads lay alongside incoming cable 
pairs and are kept' remote from the equipment side cables. This 

. techniqUe will minimise magnetic induction between the protected 
and unprotected sides. 

The prime requirement with earthing is to minimise lead 
inductance. Earth leads should therefore be as short and direct. 

1 as possible. 

5 WAY = 144 
10 WAY = 250 
20 WAY = 462 

Warranty 

AUSTRALIAN VMADE 

C R. IT EC 
CritecPty Ltd,' (ACN 0651138720) 

CRITEC, AUSTRALIAN 

CATALOGUE 
NUMBER 

373100 

373110 

373120 

373130 

MODEL 
NUMBER 

DESCRIPTION 

LSJK-MR5 5 way mounting rail 

LSJK-MR19 10 way mounting rail 

LSJK-MFi20 20 way mounting rail 

LSJK -DIN 35mm DIN rail adaptor clip 

All Critec electronic products are guaranteed to perform the 
function as specified in our product' bulletins for a period of one 
year from the date of shipment, provided they are installed in 
accordance with the' manufacturer's recommendations. :units 
suspected of being defective should be 'returned prepaid to the 
factory.' The manufacturer's liability is limited to the repair or \:--) 
replacement of the product (at the Manufactures optionrwhich 
in its judgement has not been abused, mistied, or operated under 
conditions exceeding the manufacturer's specifications. Warranty 
is.void if units are overhauled or repaired by other than Critec 
factory personnel. Critec is not responsible for consequential or 
implied damages. This warranty is in addition to any rights accruing 

' under the. Australian Trade Practices Act. 

EXPORT BULLETIN' 
This document is 0 Copyright 1991 Critec Pty Ltd Australia, 

Due to a policy of continuing product improvement, specifiCations 
are subject to change without notice. 

For additional. infOrmation,) please contact:" 

INDUSTRIAL ELECTRICAL & MATERIALS HANDLING 

178 Wecker Road, Mansfield, Old. 4122 
P.O. Box 6505, Upper Mt Gravatt, Old, 4122 

Phone: 002 73. D2 
Phone (07) 849 5077 Fax (07) 8497035 

Technopark, Dowsings Point, 'Pa. 7010 Ataavi up LAI kyr v DUX nuutart, Austraua 

DESIGNED AND MANUFACTURED PROTECTION FOR 1-10STILE ENVIRONMENTS 
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Wtd 

MANN INDUSTRIES PTY LTD 

P.14/17 

Description 
The Mann Industries Lpr) 3s0 loop 

powered display provides a local process 
indication from any 4-20mA signal. 

The input measurement is shown on a Large, 3 + 1/2 
digit, high. contrast LCD display and can be easily 
scaled to read in percentage or directly in engineering 
units. 

Power for the unit is drawn from the input loop 
current with a 2,5V voltage drop across the unit (at 
20mA current) which results in a maximum increase 
in loop load' of 125g. 

Mann Industries also manufacture a range of 
powered displays with analogue, RTD, thermocouple 
and frequency inputs (see catalogue section 6, PM350 
series data sheets for details). 

The LPD350 and the entire Mann Industries 
product range are designed and manufactured in 
Australia and carry a full 2-year warranty. 

For more information or application assistance 
please contact your Mann Industries representative. 
or Mann Industries manufacturing headquarters. 

SUPPLY 

I 

4WIRE 

TRANSPOTTER 

FlX 

LP0350 

KCOADEFV 
CONTROLLER/ 

PLC 

PROCESS 
ALARM 

DP A . 

. .440 rnA 

FIG 1: Use of LPD350 with 4-wire transmitter and process 
alarm module (Power for loop cornea from 4-wire 
transmitter). 

2W1RE 

TRANSMITTER LPD350 

IVOCAbeFil 
cor-rmouzirir 

PLC, 

POWER 

SUPPLY 

AP S 

44orTIA . 

FIG Use of LP0350 with 2Wire transmitter (note that it may 
be possible to power the loop from the PLC in which 
case the power supply will not be required). 

. 

Large 12.7mm (0,5') high .contras,t, 
LOO.:display 

.fr) 
Accepts 4,0rai!%. and 105.0mA inputs 

owered 1250100P load) 

:01,% of s 

.,asilyscaled to display in any qiigineer- 
ing unit 

Reverse action display internally selec- 
table 

Screw connections via rear mounted 
:unpluggable terminal block 

:Rugged -anodised aluminium case in 
standard 48 x 96mm DIN fOrmat 

Two year warranty 

Australian designed and manufactured 

For assistance and advice on recent additions 
to our range of products please contact our 
marketing department. 

See over for full specifications 

ISSUE NO: LPD350 0390-A ' 
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JUN 14 '94 i1: BM DEPT WS & S FL 9 BAC 72255765 111,.IMM 

SPECIFICATI:ONS 

P 

DISPLAY 3 +1.q digit LCD 
Digit size. :..,. 12arritn (0.5 1,nCli) 

Range : to +1999 
:Dec:ling, point , ; ':: 
Selection ' , 

* (switch selectable) 
1XX.X 

Overrange display : Blanked except for I at left 

Note :Minus sign :is displayed automatically when 
:Measured signalis below display zero. 

INATT - i'440niA ('or 10-50mA ) 
Voltage drop 2.5V .@ 20mA 
Mailoop Wading . : 125n 
Max.forwai-d:,curxe,nt; ;3.00MA c.ontinOUS 

. ' 

Max revel:se.Cileiat. 
:.:,,kplp$'1'*Nt.S., 

. *: ' 

Span adjUStabilit-i. : : 4;1) 3998 counts 
in 3. ,;,/itched ranges 

.Zero adjustability -1999 to + 1999 
in 2 switched ranges 

Nate : All adjustments via 20-turn potentiometers 

:, 

; . 

from inputliii OP' (see abov6)*:1 

:,::GtN*1:4:;' '. . , ' : 
Acc'llracy +I 005% span error 

; . .*, . :' . " . , . . 
. . 

cp.atabthty : +/- 1105%.span:errok 
:Teinperature,cliift Zero +/- 01 coutt,t51:C 

. ...Spa#, +/70tcounis C 
Operating temp range : -20 to +.19- 
StOragejethprange :. -25 QC:to +85 °C 
ResPonse:time :200niS from:10,90(40*Put 
SaMple.rate : 2.5 persec 

::00IENSI53.NS.:. us Dili St.411W 
x 

. Ca depth 75mni 

x92251#71.. +/-0 .25inin : 
**NOTES:: 

TRANSMITTER 
POWER 
SUPPLY 

Aps 

4.20mA 

LOOP LOAD 

LPD350 

FIG 3: 1.1;0350 connection diagram. 

1 

TOP VIEW (86mm x 75mm excluding 
bevel) 

'ORDERING INFORMATION 

no ring specify.LPTi304 /2 /3 

*Where : 

1, Input current range 
2.. Display range . 

3. Options : X = no*option . 

WP Weatherproof housing 

$ee also OPTIONS and ACCESSORIES section. 

Example LPD350/4-20mA/-50.0to +100.0/X 

NOTES: 

The thorough testing and quality control inSpeded by MANN INDUSTRIES PTY LTD on all their 
products minimizes the rilk of Instrument failure: all items are fully Iran-anted for ovo years. 

furthermore our design ,production and slim Staff are on hand to provide effIcieni backup and 11/14t 

you in provid'ing solutions 10 your proem measurcenent and control problems, 

FRONT VIEW (48mm x'96mm ) 

SIDE VIEW (46mm x 75mm, excluding 
bevel) 

MANN INDUSTRIES PTY LTD Om an ongoing researth and deyebpment program Designs 
and 7 pecifiettiOno are thereforesubject le enange wittpaul. notice. No liability swill te accepted for errors 
ornlanioni or amendments te thiS 

NH 

Designed and manufactured by 

MANN INDUSTRIES PTY LTD 
,_4/26 LEIGHTON PLACE, 

HORNSBY, 
NSW, AUSTRALIA ' 

TEL.: 61 2 477-5822 FAX; 61 2 477-5819 

Distributed by 

I- 
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ADDITIONAL DATA . 

SURF'S.). VOLTAGE. 1.10v)'240y.,.20-10% 

ELECTRODE VOLTAGE 8 volts:.A.C. i4v early. type) 

FREQUENCY ELECTRODE VOLTAGE Nominal .E.01-1z 

TEMPERATURE RANGE 0...C75t 

.EENSITIV1TY <SOK ohms:" 

RELAY CONTACT DATA 

. Fi.7lb.. 
u . " 10'Orjerations Cs.peretiOns, 

The R:T.1 'ta. One Only Cnan,c1 over COritac 

has ane nortilauy closed and. one normally 
opener eiectrioily isolated' contact. ContaCt iiolation 
Voitag9.2009 A.C. 'Contact.; 1 at2) . 

iWAPPANTY; TWENTY -FOUR MONTHS FROM 
7-yqC1-1A:25:0ATE ' 

pl .OUT 

. TYPE R.T.1 TYPE P.:7.1.o:. 

in. "...S.,.16ply in 
p:n..2 ..-EarVI!FaMe . Earth/Frame 
Pin 3 ., -EloctrOoa 

. 

Pin.4 Latch N/Ooen Relay !1) 
' ComMon-Ftv., : NiC;csao Reit,ay. 

- P;.n 

- 

N/Qcen Pleiay (1) 
,p 6 7 N /Closed NiCto!zeo Re:ay (2) 

. Pin 3 ..Sup* in Supply in 
. . 

!.srlort.2 &:4,(0 iatcn.R.T.1 only) 

GENERAL DESCRIPTION 
; T6e. FLT,1.is a sPecially modified LiqUid Level 
COntrOl-WhOSe sensitivity and.. response time have 
been mbdified.tia-detectseal failOres,:priMarilY in 
autrniersible eleCtric.PutnpS; The'..intrusion 'of :fluids 
.frorn the, pump Chamber, into the' interMediate oil 
Chamber Changesibe Conductivity of the insulating 
oil, thei-efcre.allowing early detection of ioWerseal 
failure. 

.. . , 

FEATURES 
. 

Special ellowance.:has,been made. for the fact that , 

the'detector.eleCtrode cable. is often run internally 
with the Mains cable causing heaVy induction to 
occur.. The Fk.ri has the necessary pr'btectioh to 
minirnisethis effect. Latching is. incorporated.in the 

only and this allows.indicatiOn to remain even 
. .. 

:ivhen small amounts of fluid are intermittently, 
MOving around in .the oil. :(Join 4.) 

ELECTRODE..6-1ARACtERISTICS 
The eleCtrode shouldbe :Mounted approximately 
-icr*above the.flcor of the-oil chaMber.and. should 

:be constructed of a non-. corrosive rtraterial,..The 
electricaLleslage Caused by the:'conductive fluid in 

f.,-the oil will :torn-) a 'minute circuit betWeen the": 
electrodeand earth. " 

1 ELECTRODE-VOLTAGES 
A-,C, voltage 'is used- on the detection.electrbde, This 
it lb stop electrolytis of the pump casing which 
would occur if D.C..Was.,used. 

SENSITIVITY 
fiXedvaldeand,cannbt be altered. 

This setting was developed after extensive field. 
testing.:anci was carried conjunction with a: 
larce pump manufacturer:, 

. Special sensitivity settings can be Obtained at :1 

.s ,,factory fora particular application, noWever, 
inciiiries. of this .nature should be directed to.our 
ag.entslor further in.fnrrhatirin. 

RESPONSE TIME 
The R.T.1 has a slOw response timer typically 
greater than 290ms: This allows small glObules to 
float under the electrode in the oii chambers 
withoUt-detection, This feature is invaluable for 
alleviating false trips due to weeping of the lower 
seal which would not have any detrimental effect t" 
the pumps performance, 
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ax sent by H4 ->H4 14 71c1b/ 4.1 1t7: by 1/1 

,y 1.1 19 I/ curVY 

1 
ELECTRONIC TIMING RELAY 
DELAY ON ENERGISATION 

BAR-U for DIN rail and Panel mounting 
OAR-U for 8 pin plug-in mounting 

Delay on energisation 
Time Range 
- Range U D. 1 sec to 10 hours 
Selection of time range by slide switches 
10 Amp rated single pole changeover contacts 

Case only 24 mm wide 

OAR-U 

MODE OF OPERATION: 

Function A 
Timing commences with the closure of S (Supply On). 
At the end of timing the relay R is energised 

SPECIFICATION: 
Supply tolerance 0.85 to 1.1Un 
Frequency 50 /60Hz 
Power consumption 7VA (240V AC), 3.5VA (110V AC), 1.2VA 
(48V AC), 1.2W (48V DC), 0.6W (24V DC), 0.5W (12V DC), 1VA (24V AC) 
Output Single pole changeover 
Contact material AgCdo 
Maximum loading 10A AC or 1A DC 
Maximum switching voltage: 240V AC, 250V DC 
Relay maximum power rating: 2200VA or 30W 
Maximum permissible peak current: 15A AC 
Mechanical life of relay . 30 x 10° operations 
Electrical life of relay 2 x 10, operations at 10A 240V AC 

resistive load 
Repetition accuracy at a constant ambient : t 0.2% 
Of°petition accuracy within temperature specification 

VDE 0435 it .5% 
oset time 50mS after timing; 100mS during timing 

Connection screw terminals or plug-in 
Dimensions see page 7 

Operating and storage temperature: -20°C to +60°C 
Sub-range selection is by screwdriver slot switch on the front of the case. 

EFFECT OF POWER FACTOR ON RATING 

Contact Material 

10 -1 AgCdo 

e 

& 

I 6 caf 
$ 

1 

- 

(..Refer also P69 Accessories 

600 Oporationsih 

& 601104 t 1 4S6 010' 

Operations 

CONNECTIONS: 

BAR-U 

+ 

Is 

Al 

16 

-J 

OAR-U 

0 

NOTE: 

When using 24V AC/DC supply voltage. 
Short circuit A2-A3 (BAR-U) 7.8 (OAR-U) 

ORDERING INFORMATION 

Type 
- or panel mounting - BAR 

8 pin plugin OAR 

Tinting range: (In 6 selectable sub-ranges) 
U: from 0.1 sec to 10 hours 

0.1 s to s 
1 s to 10 s 
0.1 m to 1 m 
1 m to 10 m 
0.1 h to 1 h 
1 h to 10 h 

Supply: 

240V AC or 24V AC/DC 
110V AC or 24V AC/DC 
48V AC/DC or 24V AC/DC 
12V DC 

BAR U 240V 

T 

Irt=111=&(' rld&mall 
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1111111M7AWAWAIMPINMI INMUMWAIVAVAIMI. 
AMPAIIIIPAIIIII/411/1111 

ANOrANKMWANIAMPIIIIN Ammi=ms ..AINt .4 .... Aimic=par.--.... ......m....di 
2 .. 

TERASAKI 
Ensuring Service, Maintaining Quality 

Publication 

G20A 
May 1993 

TernElreak 
Total Protection,Complete Control 

MBIMI ._ satw1.--,qmno ...-....--. 
- - ....... ..... -...wor- -a-ase Amor 

.111111MMI11111/ 

1311EMCINCI CAP. (synd ... __._ 

--......_-!. lemob 11 
NOMMEN& 11111111111 

MN II MIN "111111111101111111111111h, 
I I I I WI MI I I 111 

-amok 

X111600NE 

In 1600A 

11/ 

*election Guid 
N11112 ELECTRICAL ENGINEERING PRODUCTS PTY LTD 
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TemBreak 
THREE SERIES, TWO TYPES 

A new generation of MCCB's. 
Procuring a major evolution in Low Voltage Distribution 
Systems. Offering a choice of 3 series (economical, 
standard and high fault) and two types. Adjustable 
thermal magnetic or microprocessor based solid 
state O.C.R. Both types have common construction 
features and interchangeable plug-in accessories. 
Tem Break thermal magnetic types offer the widest 
adjustment range and more flexibility than with 63% - 
100% base current adjustment each MCCB is 
individually calibrated to ensure precision tripping on 
overcurrent. 

Tem Break. 
Widest choice, most flexibility. 

Adjustable Rated Current 

Adjustable Thermal Magnetic Range 

TernBreak (Thermal-magnetic trip type) 

The rated current is continuously adjustable from 63% 
to 100% of the nominal rated current. The scale is 
marked at three positions; 63%, 80% and 100%. 

Microprocessor Range 

TernBreak (Electronic type) 

The rated current of the electronic type Tem Break is 
adjustable in 15 steps from 50% to 100% of the nominal 
rated current, using the base current [lo] select switch 
and the rated current [li] setting dial. 

Base current 

Current dial 

X 

63 

V 

The rated current of a single breaker is adjustable in 15 
steps from 50% to 100%. This is one of the essential 
features for precise protection co-ordination and for 
upgrading low-voltage distribution systems. 

CXXXD iOWDED DOCK) 
Breaker 72% in cni IR7G(1 IPA 1 IPQ17017g1 I Cull I cull 11:/g1 Inn! logl rate(' current tnis example 1 571 60 11"1'11 `1L2J-' l'`11 1"11"11 `L'I'll"1 

2 
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Selection 
Co-ordination 

Standard Protective Characteristics 

The electronic type Tem Break 
incorporates an adjustable long time- 
delay, short time-delay and instantaneous 
trips, enabling co-ordination with fuses on 

the high voltage side and down stream 

breakers. 

Adjustable LTD 

Essential for general industrial plants and 

generator protection 

[Ramp Characteristic [12t], STD 

The ramp characteristic PO enables 
precise co-ordination with thermal 
magnetic MCCBs or fuses. 
The ramp characteristic or the definite 
time-delay characteristic can be used by 
operating the OFF-ON switch (on forri]) 
ramp characteristic). 
The definite time-delay characteristic is 

1000% of the rated current [Ii] 

0.2 VS 0.15i 25 
HORT TIME 

)1r 
0-.11k TO.3 I 

T2 SEC OFF ON 

1 T2 SEC 

at 10x1i 

12t 

2 Adjustable rated 
current in 5 steps 
from 50-100%. 

Optimum protection co-ordination is 

attainable depending on 
increase/decrease of the load. 
NOTE: A cover is provided and sealed 
to prevent unauthorised changing of the 
settings. 

1= 

a 

-+-- 4 

Mur 

2 

40 

Nue 10 

6 

4 

2 

40 

20 

10 

6 
4 

2 

Second 1 

0.6 
0.4 

0.2 

0.1 

0.06 
0.04 

0.02 

0.01 

-Standard 
MCCB 

I 
I. 

I 

F on high 

voltage side 

Standard Fuse 

8 § 

Current (A) 

Fit! Current 
Dial (Example 

LOW TIME 

250 300 v. 
2254 )e.,3 

204 40'00 2 

RATED CUR (AI 

15 

... 

T1 SEC 

.16 X 71 

3 
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03 Tem Break Electronic 
%a type) True r.m.s. value 

control system 
Semi-conductor controlled power 

equipment in a distribution system can be 

a source of harmonic currents which may 

cause malfunctioning in other equipment 

within the system. 

Tem Break's electronic protective device 

detects the true r.m.s. value of the load 

current, therefore, remaining unaffected 

by harmonics. 

Pre-trip alarm 4 function (optional) 

Electronic office equipment is being 

increasingly used in today's buildings and 

factories. 
The power demand at peak time can 

reach overload levels of the breakers 

installed in the system. If such a situation 

continued a sudden trip may be 

generated by the long time-delay trip 

function of the breaker. 
The pre-trip alarm prevents this "sudden 

trip" enabling uninterrupted power to 

computers and other important loads. 

5 Fitted with Ground 
fault trip (GFT) 

(Optional) 
The set current is continuously adjustable 
from 10%-40% of the C.T. rated current of 

the overcurrent trip device. 

4 

Sinusidal wave 3rd harmonics (50%) 5th harmonics (50°.) 7th harmonics (50°o) 

Harmonic current 

wave-form which 

may cause a 

voltage wave torn 
&Oben in an 

electrical power 

system (Example). 

. 

f it 
i 

V V V V 

TemBreak Normal function Normal function Normal function Normal function 1 

Peak value. control , 

system (MCCB) Normal function Malfunction [ Malfunction ) Malfunction 

A forced trip system of a non-essential circuit due to a pre-trip alarm (example). 

II the pre-trip alarm output contact (I a) 

closes, the downstream breakers are 

forcibly tripped by their shunt tip functions 
TemBreak 

Output contact (1a) 

/ of the pre-trip alarm 

6 

Fitted with Trip 
Indicators (Optional) 

LED indication of which function tripped 

the breaker; Long time-delay (LTD), Short 

time-delay (STD), instantaneous (INST.) or 

ground fault trip (GFT). 

Field checking of 
the trip functions 

The OCR checker is an easy-to-use 
instrument for field testing the trip functions 
of TemBreak (Electronic type). It checks 
the pick-up current and tripping time 
values of the functions independently 
(LTD, STD, INST. and GFT). 

The values are indicated digitally 
on a 3-digit LED display. 
Power Source 100-110V AC or 220-240V 
AC. single phase: 50/60 Hz 30V A. 

Dimension 200mm (W) x 84mm (H) x 

130mm (D). 

Electronic type 
TemBreak (E.M.C.) 
conformity 

The electronic range of TemBreak 
MCCBs are "electromagnetic 
compatable" (E.M.C.) within a switchgear 
environment 
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TemBreak Common features of a construction 

FBM Fast Break 
Mechanism 

HIGH SPEED, 
HIGHLY-EFFICIENT 

BREAKING ACHIEVED!! 

U-shaped Conductors 
Dual Repulsive Contacts 

Internal accessories 
are "plug-in type" 
for easy exchange 

Shunt trip 

kodliery switches 

Undervoitage trip 

/dorm switches 

The shunt trip device is equipped with 
anti-burnout switches. 
For 3-pole types the shunt trip or 
undervoltage trip, auxiliary switch and 
alarm switch can be installed. 

All types of Tembreak 
are fitted with Push- 

%) To-Trip buttons 

Contact status 
indication 

IEC defined international symbols are 
used for Contact status indication I (ON) 
Red, (Trip) White, (OFF) Green. 

ICON) 

TRIP 

O(OFF) 

Red 

5 Reliable indication 
mechanism for safety 

The operating handle indicates the 0 
(OFF) position only when the required 
isolating distance, between the fixed and 
moving contact is achieved (No other 
indication is necessary). 

Plug-in mounting 6 blocks, 
IP20 (Optional) 

The degree of protection provided by the 

mounting blocks for plug-in type 

TemBreak breakers (for switchboard and 

distribution board use) is IP20 as defined 

in IEC Pub. 529. 

7 
-7 Unified dimensions 

simplifies distribution 
board design 

TemBreak frame sizes up to 400A, a 

range most often used in distribution 

boards, are unified in dimensions of two 

panel cut-out heights (64mm and 

102mm). 

102mm 

I. Breaker vitt, 

O 

64mm 

beater vAdh 

For further details please refer to 

Ratings and Specifications pages 6-10 

5 

SP178 Oldfield Road Sinnamon Park SPS Electrical Switchboard Maintenance Manual

Q-Pulse Id TMS858 Active 10/12/2014 Page 78 of 411



6 

Standard Series 

Ampere Frame 

Type 

Number of Poles 

Outside View 

1:1 -Pole breaker only. XS125CS and XS125NS respectively. 

NOTE: 2-pole breaker is a 3-pole breaker with the centre pole. 

omitted. 

Nadi Coved (AMA 

(Calibrated at 45°C 

50°C, available on request). 

125 

masa 
' 1 3 1 4 

125 225 

ES125111 anus 
1 

1 3 4 3 

(.1) NRC ASR NRC ASR 
min max min max 

16 5r 2012.5 20 16 5r 2012.5 20 

AC RATED INSULATION VOLTAGE (UI) 

20 63 

25 8 

321 

4012 00 63100 
25 80125 

32 20 32 20 6 32 20 32 

50 32 50 25 80 50 32 50 

63 40 63 32100 63 40 63 125 200 

40125 00 63100 150 225 

25 80125 175 

660 

AC RATED BREAKING CAPACITY sym r.m.s. [kA] 

1EC 947-2(lcu) IEC 947-2(1cs) 690V 

BS 4752-1 (P-1) 660V 
CEI 17-5 500V 

440V 

415V 

400V 

380V 

240V 

AS 2184 440V 

415V 

NEMA AB-1 600V 

480V 

without Inst. 

DC RATED BREAKING 

CAPACITY (kA) 

RATED SHORT TIME CURRENT r.m.s. [kAl Pc 

690 

7.5/3.8 

10/5 e 10/5 22/11 

14/78 14/7 25/13 

18/9 © 18/9 25/13 

18/9 © 18/9 30/15 

14/7 25/13 25/13 

14(®*1) 25(6'1 
18(6'1) 30(®*1 

5/2.5 

5/2.5 

12/6 

22/11 

25/13 

25/13 

30/15 

50/25 

240V 

240-690V 

250V 

125V 

a 

d 

Weight (kg) C) marked standard type 

front 

connect (FC) 

400 400 630 

UMW MUNE nem 

NRC ASR 
mm max 

160 100 160 

250 160 250 

NRC ASR NRC ASR NRC ASR NRC ASR 
min max min max min max min max 

250 160 250 250 160 250 250 125 250 400 250 400 

400 250 400 400 250 400 400 200 400 630 400 630 

660 690 690 690 690 690 

ICU/ICS ICU/ICS ICU/ICS ICU/ICS 

8/4 16/8 18/9 18/9 16/8 

8/4 16/8 18/9 18/9 16/8 

10/5 22/11 22/11 30/15 30/15 25/13 

15/7.5 25/13 30/15 42/21 42/21 30/15 

15/7.5 25/13 30/15 50/25 50/25 35118 

18/9 25/13 35/18 50/25 50/25 45123 

18/9 35/18 35/18 50/25 50/25 45/23 

25/13 50/25 50/25 85/43 85/43 50/25 

15 30 36 50 50 36 

18 35 36 50 50 45 

22 22 30 30 25 

25 30 42 42 35 

50 50 85 85 50 

5 - 
40 40 40 

40 40 - 40 

5(0.3 sec) - 

12 

10 22 15 

14 25 25 50 25 

10 15 10 _40 

15 15 20 15 40 

30 190 1 120 30 1 90 1120 105 105 1 140 140 1 185 140 I 185 140 I 185 210 I 280 

155 155 165 165 260 260 260 273 

86 86 86 86 103 103 103 103 

104 104 107 107 131 131 131 145 

0.51 11.3 11.58 0.51 11.311.58 1.85 1.85 1 2.4 4.7 1 6.1 4.7 1 6.1 4.8 16.2 9.0 1 11.5 

terminal screw 0 C) C) 0 0 0 0 
attached flat bar - - 0(BAR) 0(BAR) 0(BAR) 0(BAR) 0(BAR) Ci) 

solderless terminal (PWC) 0 0 0 0 0 0 0 0 
rear bolt stud 0 0 - - - - - - 
connect (RC) flat bar stud - - 0 0 0 0 0 0 
plug-in (PM) for switchboard 0 0 0 0 0 0 

- - - - - - - 
_ _ - 0 0 0 0 

for distribution board 

draw-out (DO) 

STANDARD FEATURES 
contact indicator 

trio button 

PROTECTIVE FUNCTION 

Electronic type 
I 

Adjustable LTD, STD 8 INST. 

Adjustable OFT or Adjustable PTA (option) 

trip indicators (option) 

1 1 

_ _ _ 
- _ _ _ (PTA only) - 

Thermal- magnetic type/ 

thermal and fixed magnetic trips 

thermal and adjustable magnetic trips 

adjustable thermal and fixed magnetic trips 

adjustable thermal and magnetic trips 

ACCESSORIES (option) WOE 
internally auxiliary switch AX, AXE 

mounted alarm switch AL, ALE - 
shunt trip SHT 

undervoltage trip a UVT 

externally motor operator MOT - 
mounted external panel mounted type OHE 

operating breaker mounted type OHG 

handle variable depth type OHH - 
extension handle EHA - 
mechanical front type M IF - 
interlock rear type MIB - 
handle holder HH 

handle lock HL 

terminal front connect type TCF 

cover rear/plug-in type TCR - 
interpole barrier TBA - 
accessory lead terminal LTF 

door flange D.F 

1- 1- 

- 1. - 1 

(AXE) - 
(ALE) - 

S 

(AXE) (AXE) (AXE) ON (AX) (AX) (AX) 

(ALE) iALE) (ALE) (AL) (AL) (AL) (AL) 

iii 

- 
iii 

ii 

i Standard. This configuration used unless otherwise specified. 0 DC rating available on request. 

0 Optional standard. Specify when ordering. Thermally Adjustable. 

'yes' or 'available' The UVT controller is installed externally with A.C. 

- 'no' or 'not available' 

6 One is supplied with every 5 MCCB's. 
0 Applicable to the rear-connect type. 

Value at 1A/3 times stated voltage. 
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Standard Series 

Ampere Frame 

Number of Poles 

(Calibrated at 45°C 
50°C, available on request). 

AC RATED INSULATION VOLTAGE (LIB 

AC RATED BREAKING CAPACITY sym r.m.s. (kit) 

IEC 947-2 (lcu) IEC 947-2 (Ics) 690V 

BS 4752-1(P-1) 660V 
CEI 17-5 

500V 

440V 

415V 

400V 

380V 

240V 

440V 

415V 

600V 

480V 

240V 

240-690V 

250V 

125V 

AS 2164 

NEMA AB-1 

without Inst. 

DC RATED BREAKING 

CAPACITY (kA) 

a--.1 

b 

C - 

a 

b 

d 

W ht k. 0 marked standard t 

front 

connect (FC) 

rear 

connect (RC) 

plug-in (PM) 

terminal screw 

attached flat bar 

solderless terminal (PWC) 

bolt stud 

flat bar stud 

for switchboard 

for distribution board 

draw-out (DO) 

contact indicator 

trio button 

630 800 800 t250 1600 

4 

2000 2500 

111MIW: MINK 
3 I 4 3 1 4 

CID NRC ASR NRC ASR NRC ASR NRC ASR NRC ASR NRC ASR NRC ASR NRC ASR 
min max min max min max min max min max min max min max min max 

400 250 400 630 315 630 800 500 800 800 400 800 1000 500 1000 1600 800 1600 2000 1000 2000 2500 1250 2500 
630 400 630 1250 630 1250 

690 

ICU/ICS 

20/10 

20/10 

35/18 

50/25 

50/25 

50/25 

65/33 

85/43 

50 

65 

30 

50 

85 

- 
40 

40 

210 1 280 

273 

103 

145 

9.0 1 11.5 

0 
0 

0 
0 

0 

'Electronic type I 

Adjustable LTD, STD & INST. - 
Adjustable GFT or Adjustable PTA (option) - 
Trip indicators (option) - 
I Thermal-magnetic type I 

thermal and fixed magnetic trips - 
thermal and adjustable magnetic trips - 
adjustable thermal and fixed magnetic trips - 
adjustable thermal and magnetic trips 

internally auxiliary switch AX, AXE (AX) 

mounted alarm switch AL, ALE (AL) 
shunt trip SHT 

undervoltage trip 0 UVT 

externally motor operator MOT 
mounted external panel mounted type OHE 

operating breaker mounted type OHG 

690 690 690 690 

ICU/ICS ICU/ICS ICU/ICS ICU/ICS 

20/10 20/10 20/10 25/19 

20/10 20/10 20/10 25/19 

35/18 35/18 35/18 45/34 

50/25 50/25 50/25 65/49 

50/25 50/25 50/25 65/49 

50/25 50/25 50/25 65/49 

50/25 65/33 50/25 85/64 

85/43 85/43 85/43 100/75 

50 50 50 65 

50 65 50 65 

30 30 30 42 

50 50 50 65 

85 85 85 85 

10 - 10 15 

- 40 - - 
- 40 - - 
10(0.3 sec) - 10(0.3sec) 15(0.3sec) 

210 1 280 210 1 280 210 I 280 210 I 280 

273 273 273 370 

103 103 103 120 

145 145 145 171 

9.6 1 12.0 9.4 112.2 9.7 1 12.5 22.0 I 28.0 

0 0 0 0 
0 0 0 0 

0 0 0 0 
0 0 0 0 

0 0 0 0 

- 
- - - 
- - - - 
- - - - 
- - - - 
- - - 

(AX) (AX) (AX) (AX) 
(AL) (AL) (AL) (AL) 

iii 

a 

iii 

iii 

690 690 690 

ICU/ICS ICU/ICS ICU/ICS 

45/34 45/42 45/42 

45/34 45/42 45/42 

65/49 65/49 65/49 

85/64 85/64 85/64 

85/64 85/64 85/64 

85/64 85/64 85/64 

100/75 100/75 100/75 

125/94 125/04 125/94 

85 85 85 

100 100 100 

65 65 65 

85 85 85 

125 125 125 

20 42 42 

- - - - - - 
20(0.3 sec) 42(0.3 sec) 42(0.3 sec) 

210 I 280 320 1 429 320 1 429 

370 450 450 

140 185 185 

191 245 245 

27.0 1 35.0 54.0 I 67.0 62.5 I 78.2 

O 0 
- - 
O 0 0 
- - - 
O 0 - 

_ _ - 
_ - - 
_ - - 
- - 

0(AX) (AX) (A)t) 
(AL) (AL) (AL) 

- - 
handle variable depth type OHH - - 
extension handle EHA (Supplied as Standard) (Supplied as Standard) 

mechanical front type MIF 

interlock rear type MIB 

handle holder HH 

handle lock HL 

terminal front connect type TCF - - - 
cover rear/plug-in type TCR - - 
interpole barrier TBA - - 
accessory lead terminal LTF 

door flange D.F 

® Standard. This configuration used unless otherwise specified. 0 DC rating available on request. 
O Optional standard. Specify when ordering. ® Thermally Adjustable. 

yes' or 'available' 3 The UVT controller is installed externally with A.C. U.V.T. 
- 'no' or 'not available' 

0 One is supplied with every 5 MCCB's. 
(5) Applicable to the rear-connect type. 

7 
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High-fault Level Series 

Ampere Frame 

TIN 
Number of Poles 

OMAN Vim 

Rated Creel Win 0 
(Calibrated at 45°C 

50°C, available on request). 

AC RATED INSULATION VOLTAGE (Ui) 

AC RATED BREAKING CAPACITY sym r.m.s. (kAJ 

IEC 947.2 (lcu) IEC 947-2 (los) 690V 

BS 5742-1(P-1) 660V 
CEI 17-5 AS 3858 500V 

440V 

415V 

400V 

380V 

1100V 

AS 2184 440V 

415V 

NEMA AB-1 600V 

480V 

240V 

without Inst. 240-690V 

DC RATED BREAKING 250V 

CAPACITY (k8) 125V 

RATER 31101IT 1 CIMRBIT r.m.s. ]kA] gm] 
MOM= OW 

1.-1-1 P-C-1 
--a---.I a 

b 

c 

d 

Weight (kg) 0 marked standard type 

CONNECTIONS MO MOUNTERS 

front terminal screw 

connect (FC) attached flat bar 

solderless terminal (PWC) 

rear bolt stud 

connect (RC) flat bar stud 

plug-in (PM) for switchboard 

for distribution board 

400 830 

111.1111 
3 4 F. 800 400 830M00 1250 

1. 

NRC ASR NRC ASR NRC ASR NRC ASR NRC ASR NRC ASR NRC ASR NRC ASR 
min max min max min max min max min max min max min max min max 

20 12.5 20 160 1® 160 250 125 250 630 315 630 800 400 800 250 125 250 630 315 630 400 200 400 
32 20 32 250 160 250 400 200 400 400 200 400 800 400 800 800 400 800 
50 32 50 1000 500 1000 
63 40 63 1250 630 1250 
100 63 100 

125 80 125 

690 690 690 690 690 1150 1150 1150 
ICU/ICS ICU/ICS ICU/ICS ICU/ICS ICU/ICS ICS ICS ICS 

draw-out (DO) 

STANDARD FEATURES 

contact indicator 

trip button 

PROTECTIVE FIRIC110113 

l Electronic type 

Adjustable LTD, STD & INST. 

Adjustable GFT or Adjustable PTA (option) 

ti indicators 

Thermal-magnetic type 

thermal and fixed magnetic trips 

thermal and adjustable magnetic trips 

8/4 15/7.5 20/10 20/10 20/10 - - - 
8/4 15/7.5 20/10 20/10 20/10 - - - 
25/13 25/13 42/21 42/21 42/21 - - - 
42/21 42/21 65133 65/33 65/33 - - - 
50/25 50/25 65/33 65/33 65/33 - - - 
50/25 50/25 65/33 65/33 65/33 - - - 
50/25 50/25 65/33 65/33 65/33 - 
- - - - - 12.5 12.5 20 

50 50 65 65 65 

50 50 65 65 65 

25 25 42 42 42 

42 42 65 65 65 

85 85 85 85 85 

- - 5 10 10 

40 40 - - - - - - 
40 40 - - - - - - 
- - 5(0.3 sec) 10(0.3 sec) 10(0.3 sec) 

90 1 120 105 1 140 140 I 185 210 I 280 210 I 280 140 210 210 

155 165 260 273 273 260 273 370 

86 103 103 103 103 103 103 120 

104 124 131 145 145 131 145 171 

1.3 I 1.58 2.1 I 2.6 4.8 I 6.2 9.6 I 12.0 9.7 I 12.5 4.8 9.7 22 

C.) 0 0 - - 0 - 0(BAR) 0(BAR) 0 0 0 0 0 
0 0 0 0 0 0 
0 - - - - - 
- 0 0 0 0 0 
0 0 0 0 - 
0 I, - - - - - - 

O 0 0 0 

adjustable thermal and fixed magnetic trips 

adjustable thermal and magnetic trips 

ACCESSIONS (1/110) COOS 

internally auxiliary switch AX, AXE 

mounted alarm switch AL, ALE 

shunt trip SHT 

undervoltage trip © UVT 

externally motor operator MOT 
mounted external panel mounted type OHE 

operating breaker mounted type OHG 

handle variable depth type OHH 

extension handle EHA - - 
mechanical front type MIF 

interlock rear type MIB 

handle holder HH 

handle lock HL 

terminal front connect type TCF 

- 
- - (PTA only) (PTA only) 

- - - - 

- - 
- 

(AXE) (AXE) 
(14-X) (A)9 (AX) (AX) 

(AL) 

(AX) 

(AL) (ALE) (ALE) (AL) (AL) (AL) 

cover rear/plug-in type TCR 

interpole barrier TBA 

accessory lead terminal LTF 

door flange D.F 

0 0 e 

C) Standard. This configuration used unless otherwise specified. DC rating available on request. 

O Optional standard. Specify when ordering. Thermally Adjustable. 

'yes' or 'available' 3 The UVT controller is installed externally with A.C. U.V.T. 

8 - 'no' or 'not available' 
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Motor Protection Series Non-automatic Series 

Ampere Frame 

Number of Poles 

Voltage for motor 

Motor output 
and 
rated current 
(Calibrated at 40°C or 4PC, 
please specify, 50°C 
available on request.) 

3 

40Q- 
440V 

(A) 2 (A) 

1.6 0.8 1.25 

2.5 1.4 2.0 

4.0 2.6 3.6 

6.3 4.2 5.0 

8.0 7.4 8.0 

10.0 10 12 

16 

25 

40 

50 

AC RATED INSULATION VOLTAGE (UI) 660 660 

AC RATED BREAKING CAPACITY sym r.s.m. (kA) 

IEC 947-2(lcu)/ IEC 947-2 (Im) 690V 

660V 

500V 50 

440V 50 50 

415V 50/42 50 

400V 50/42 50 

380V 50/42 

240V 

AS2184 

NEMA AB-1 

440V 50 

415V 50 

600V 

480V 

240V 

without Inst. 

DC RATED BREAKING 

CAPACITY 

240-690V - 
250V 

125V 

a 90/105 78 

130 147 

bi 90 90 

109 109 

1.5 1.7 W ht 0 marked standard 

front terminal screw 

connect (FC) attached flat bar 

solderless terminal (PWC) 

bolt stud 

flat bar stud 

for switchboard 

for distribution board 

rear 

connect (RC) 

Plug-in (PM) 

draw-out (DO) 

contact indicator 

trip button 

over current trip type 

Thermal-magnetic type 

adjustable thermal and fixed magnetic trips 

ad'ustable thermal and ma. netic tri.s 

internally 2 
mounted 

0 

0 

0 

0 

0 So 

0 
Adj Therm Fix mug Fixed 

auxiliary switch AX, AXE 0 (AXE) 0 
alarm switch AL, ALE 0 (ALE) 0 

shunt trip SHT 0 0 

undervoltage trip C) UVT 0 

externally motor operator MOT - 
mounted °°' external panel mounted type OHE - 

operating breaker mounted type OHG - 
handle variable depth type OHH 0 

mechanical from type MIF - 
interlock rear type MIB 

handle holder HH 

handle lock HL 

terminal front connect type TCF 0 

cover rear/plug-in type TCR 0 
interpole barrier TBA 0 

accessory lead terminal LTF 0 

Standard. This configuration used unless otherwise specified. 

O Optional standard. Specify when ordering. 

'yes' or 'available' 
- 'no' or 'not available' 

Number of Poles 

NOTE: 2-pole breaker is a 3-pole breaker with the centre pole omitted. 

i1111111II 
Rated Current (A) 

Rated Voltage M 
125 

AC 690 

DC 250 

RATED SHORT CIRCUIT MAKING CAPACITY Peak/kA 3.5 

RATED SHORT TIME CURRENT r.m.sJkA 1 sec. 2.5 

DIMENSIONS (mm) 

1*- a- 11 

a 60 1 90 1 120 

155 

86 

86 

Weight (kg) 0 marked standard 

front terminal screw 

connected (FC) attached flat bar 

solderless terminal (PWC) 0 
rear bolt stud 0 
connected (RC) flat bar stud - 
plug -in (PM) for switchboard 0 

for distribution board 0 I - 

0.78 11.1 11.4 

0 

draw-out (DO 

contact indication 

tri 

internally auxiliary switch AX AXE (AXE) 

(ALE) mounted alarm switch AL, ALE 

shunt trip SHT 

undervoltage trip UVT 

externally mounted motor operator MOT 

external panel mounted type OHE 

operating breaker mounted type OHS 

handle variable depth type OHH 

extension handle EHA 

mechanical front type MIF 

interlock rear type MIB 

handle holder HH 

handle lock HL 

terminal front-connect type TCF 

Met rear-connecUplug-in type TCR 

interpole barrier TBA 

accessory lead terminal LTF 

door flan D.F 

Max. Switching Current AC 

DC 

Endurance No. of Ops. w/out Current 

No. of Ops. with Current 

UVT controller is installed externally with AC UVT. 
CD Complies with IEC.292 - Overload Relay optional. 
0 Accessories mounted externally. 

- tio 

XS25ONJ 

750 

313 

7000 

1000 

O Accessory Chassis optional. 
O Indication by handle only. 
O Contact NH P for details. 9 
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Non-automatic Series 

Type 

Number of Poles 

I 1CS250NN 1 XS400NN 

NOTE: 2-pole breaker is a 3-pole breaker 

with the centre pole omitted. 

RATING 

Rated Current (A) 

Rated Voltage (V) 

3 f4 3 

S630NN SttOONN 

4 3 4 3 

S1250NN 

14 3 4 3 

St6OONN I )(S2000NN S2500NN 

4 3 3 4 

250 

AC 690 

DC 250 

RATED SHORT CIRCUIT MAKING CAPACITY Peak/kA 6 

RATED SHORT TIME CURRENT r.m.s./kA 1 sec. 4 

DIMENSIONS (mm) 

400 630 

690 690 

250 250 

9 15 

5 9 

800 1250 

690 690 

250 250 

15 32 

9 15 

1600 

690 

250 

45 

20 

2000 

690 

250 

90 

35 

2600 

690 

250 

90 

35 

a 105 1 140 140 1 185 210 1 280 210 1 280 210 1 280 210 1 280 320 1 429 320 
1 429' 

b 165 260 273 273 370 370 450 450 

c 86 103 103 103 120 140 225 185 

d 107 131 145 145 171 191 285 245 

Weight (kg) 0 marked standard type 

CONNECTIONS 8 MOUNTINGS 

front terminal screw 

connected (FC) attached flat bar 

solderless terminal (PWC) 

rear bolt stud 

connected (RC) flat bar stud 

plug-in (PM) for switchboard 

for distribution board 

draw-out (DO) 

STANDARD FEATURES 
1 

contact indication 

trip button , 

ACCESSORIES (option) CODE 

internally auxiliary switch AK, AXE (AXE) (AX) (AX) (AX) (AX) (AX) (AX) (AX) 

mounted alarm switch AL, ALE (ALE) (AL) (AL) (AL) (AL) (AL) (AL) (AL) 

shunt trip SHT 

undervoltage trip UVT 

1.85 1 2.4 4.7 16.1 9.0 1 11.5 9.4 112.2 20.4 1 26.4 24.9 1 32.9 51.8 1 64.8 60 
1 25.2 

0 0 
0 (BAR) Q (BAR) 0 0 0 0 0 - 
0 0 0 0 0 - - - - - - - - - - - 
0 0 0 0 0 0 0 0 
0 0 0 0 0 - - - 
- 0 0 0 0 0 0 - 

externally mounted motor operator . MOT 

external panel mounted type OHE 

operating breaker mounted type OHS 

handle variable depth type OHH 

extension handle EHA 

mechanical front type MIF 

interlock rear type MIB 

handle holder HH 

handle lock HL 

terminal front-connect type TCF 

cover rearconnectlphrg-in type TCR 

interpole barrier TBA 

accessory lead terminal LTF 

door flange D.F 

BACK-UP BREAKER (6) I 

Max. Switching Current AC 

DC 

Endurance No. of Ops. wrout Current 

No. of Ops. with Current 

. 

- - 
- - 

- - 0 0 (supplied as standard) (supplied as standard) 

- - - 
- - - - 

- - 

XS400NJ XS630NJ XS800NJ XS800NJ - - - 
1500 2400 3780 4800 7500 

3125 

9600 12000 15000 

625 1000 1575 2000 4000 5000 6250 

7000 4000 4000 2500 2500 2500 2500 2500 

1000 1000 1000 500 500 500 500 500 

Standard. This configuration used unless otherwise specified. - no or 'not available' 

O Optional standard. Specify when ordering. ® One is supplied with every 5 MCCB's. 

O 'yes' or 'available' 

10 

e Applicable to the rear-connect type. 

e Contact NHP for details. 

Remote tripping is possible with switches without automatic tripping element and with approximately six times the rated current switching capacity, when equipped with shunt trip and 

undervoltage trip. Auxiliary switches can also be used. 
For details on specifications please refer to the appropriate breaker. 
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Versatile Accessories 

lnterpole Barrier * (IBA) 

Handle Holder Provision (HH) 

Handle Lock Provision (HL) 

II 

Extension Handle 

(EHA) 

Mechanical Interlock. 

External Operating Handle 

(Panel mount type) (OHE) 

Accessory Lead Terminal (LTF) 

Motor Operator (MOT) 

Terminal Cover (TCF) (TCR) 

Interpoie Barrier* (TBA) 

NOTE: *1 for 2-pole, 2 for 3-pole 

3 for 4-pole 

External Operating Handle 

(Panel, Variable depth, mounted type) (OHH) 

11 
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OCR Checker, Inspection and Maintenance 

Element select switch 

Power switch 

OCR CHECKER TYPE TNS- 
1 T 

E\ LEMENT 
SELECT 

FUNCTION 

TERASAKI 
ELECTRIC 

CO , LTD, 

Power cord 

Connecting cable 

C\ 
MAX 

ADJUST 

DISPLAY 

RIAL No. 

OCR Checker TNS-1 

Display (Digital) 

Start switch 

Reset switch 

Current adjust. switch 

The TemBreak (Electronic) OCR Checker, 
Type INS-1, is a portable easy-to-use 
instrument for field testing the trip 
functions. 
It checks the pick-up current and tripping 
time values of the LTD, STD, INST. and 
GFT functions. 

Ratings and Specifications 
Power Source 

Power Consumption 

100-110V, 220-240V AC Single Phase 50/60Hz 

30 VA 

Application LTD 

STD 

INST 

GFT 

function check (Set current and trip time values) 

function check (Set current and trip time values) 

function check (Set current value) 

function check (set current and trip time values) 

Measurement of set current values 

Measurement of tripping time values 

Display 3-digit digital display 

Range 0-900mA 

Display 3-digit digital display 

Range 0.00-99.9 seconds 

Outline dimensions 

Weight 

200mm (w) x 84mm (H) x 130mm (ID) 

2.7kg 

Accessories Power cord 3-core with grounding pole 2.4m one pc 

Connecting cable 2m one pc 

N11-1P ELECTRICAL ENGINEERING PRODUCTS PTY LTD 
Melbourne: 43-67 River Street, Richmond, Vic. 3121. 
P.O. Box 199, Richmond 3121. Telephone: (03) 429 2999 
Facsimile: (03) 429 1075. Telex: AA31644. 

Sydney: 30-34 Day Street North, Silverwater, N.S.W. 2141. 

P.O. Box 259, Ermington 2115. Telephone: (02) 748 3444 
Facsimile: (02) 648 4353 

Brisbane: 25 Turbo Drive, Coorparoo, Old. 4151. 

P.O. Box 1127, Coorparoo DC, 4151. Telephone: (07) 891 6008 

Facsimile: (07) 891 6139 

Adelaide: 50 Croydon Road, Keswick, S.A. 5035. 
Telephone: (08) 297 9055. Facsimile: (08) 371 0962 

Newcastle: 57 Crescent Road, Waratah, N.S.W. 2298. 
Telephone: (049) 60 2220. Facsimile: (049) 60 2203 

Rockhampton: 208 Denison Street, Rockhampton, Old. 4700. 
Telephone: (079) 27 2277. Facsimile: (079) 22 2947 

Townsville: 62 Leyland Street, Garbutt, Old. 4814. 
Telephone: (077) 79 0700. Facsimile: (077) 75 1457 

Toowoomba: Cnr Carroll St. & Struan Crt, Toowoomba, Old. 4350. 
Telephone: (076) 34 4799. Facsimile: (076) 33 1796 

Perth: Trading as C.J. Young & Co 

38-42 Railway Parade, Bayswater, W.A. 6053. 
Telephone: (09) 271 8666. Facsimile: (09) 272 3906 

ACN 004 304 812 

AGENTS: 

Hobart: H.M. Bamford (Hobart), 199 Harrington Street, Hobart, 
Tas. 7000. Telephone: (002) 34 9299. Facsimile: (002) 31 1693 

Launceston: H.M. Bamford (Launceston), 59 Garfield Street, 
Launceston, Tas. 7250. Telephone: (003) 44 8811. Facsimile: (003) 44 4069 

Darwin: J.Blackwood & Son Ltd. (inc. Tesco Pearce), 
Mataram Street, Winnellie N.T. 0820. Telephone: (089) 84 4255. 
Facsimile: (089) 84 3945. Telex: AA85454 

NHP 
Pmv 
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1\11-112 -L K Publication 

NL 
April 1993 

Fuse-switches and 
load-break switches 

NHP ELECTRICAL ENGINEERING PRODUCTS PTY LTD 
A.C.N. 004 304 812 
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NHP-LK Rol lcon 

NHP 

In 1986 NHP were granted the agency for LK 
fuse switches and load-break switches. These 
products fitted in very well with existing 
products in the NHP programme. 
The quality of the products and the high 
performance under fault currents we consider 
to be very important in complementing the 
range of Sprecher + Schuh contactors and 
circuit breakers used in motor control centres. 
A very good co-operation developed between 
NHP and LK and a considerable number of 
new developments were produced by LK to 
suit Australian requirements as identified by 
NHP. 
The outstanding design of this equipment has 
resulted in a substantial escalation in sales in 
Europe for the LK range. Product develop- 
ment is continuing at a high level to ensure the 
future needs of customers are met. 

NHP-LK Rol Icon 
The NHP-Rollcon newly introduced fuse 
switches and the Plugcon (plug-in fuse 
switches) are available through the NHP 
network. The very innovative roller contact 
system has been a key to the success of these 
products. 
Much attention has been paid to the ease of 
mounting of these products to facilitate their 
use by switchboard builders. A large number 
of accessories are available thus providing the 
flexibility so often needed in the more 
complicated switching and distribution 
arrangements required today. 
All NHP-LK Rol lcon switches are tested to 
IEC 408 and comply with AS 1775. 

The NHP-LK Rollcon range offers high quality 
which means so much in service. 

Contents 
Rollcon switch concept 

LKM mini load-break switches 

LKS fuse-switches (also Plugcon) 

LKA and LKP load-break switches 

Accessories for all switches 

Enclosed switches - surface mount 

Enclosed switches - flush mount 

Dimensions and drawings of all switches 

Pages 3 to 5 

Pages 6 to 7 

Pages 8 to 9 

Pages 10 to 13 

Pages 14 to 18 

Page 19 

Page 20 

Pages 21 to 31 

2 Rollcon 
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The importance of the right contacts 
The Rol Icon range of switches is the result of more than 
50 years' development, and it complies with all 
requirements to short circuit capacity, breaking capacity, 
and isolating distance as specified in A.S., B.S. and IEC 
standards. 
The Rol Icon range has a recently developed moving 
contact system with unique features, combining the 
advantages found in knife - as well as roller contact 
systems. 
The moving contact system is based on four spring 
loaded, silver plated copper rollers, held in position by a 
spring loaded steel retainer, which permits the rollers to 
rotate individually. 

The spring pressure is so adjusted to the friction between 
the rollers and knife that, during operation, the rollers 
normally wipe the knife surface (i.e. no roller rotation - 

self cleaning effect). 

However, if the contacts attempt to weld during closing 
under fault conditions, the mentioned roller knife 
friction increases and the rollers will rotate breaking the 
pin points where incipient welding has occurred thus 
preventing actual welding from taking place. 

Switch open 

Single 'roller contact' block 

Roller switch system 

O Wiping action during every make and break 
operation. 

O The contact tension device does not allow the 
contacts to roll during normal operation. 

O Any attempt welding will make the contacts roll 
onto a new silver plated surface. Switch closed 

Short circuit capacity 
In the contact system described, each sector will carry 
only one fourth of the current, and during closing, the 
electro-dynamic repulsion force in each contact sector 
will be reduced to a low (1/4)2 or to 1/16 of the normal 
amount. 
This fact, together with the increase of the electro- 
dynamic forces between the parallel current paths in the 
copper rollers, prevents the contacts from opening, even 
at extreme fault currents of >100kAeff. The effects 
described manifest themselves both in the case of 
through faults, and when the switches are closed on a 
short circuit, due to the high closing speed of the switch. 

Breaking capacity 
The extreme breaking capacity (category AC 23 at 660V) 
is reached primarily by dividing the breaking process 
between four breaking points per phase. 
This results in a distribution of the breaking load, to the 
effect that arcing time and contact burning are reduced, 
and that contact life is increased. 

(Note: All Rol icon switches except the LKP type are 
designed for dedicated motor load switching). 
Rollcon 3 

Isolating distance 
In distribution systems it is a requirement that the feeder 
voltage from a transformer or a generator can be 
positively separated from the distribution switchboard. 
In the Rol Icon range of switches this requirement is fully 
satisfied. 
The required isolating distance is maintained not only 
across the fuse switch terminals, but also between 
terminals and fuse holders. 
The double safety built into the design is important both 
when fuses are changed and when the distribution 
board is opened for inspection or maintenance. 
The direct, mechanical connection between the operating 
handle and the moving contact system ensures that the 
opening movement of the handle causes the contacts to 
open, so that the position of the handle is a positive 
indication of the contact position referring to AS 1775 
Clause 7.6. 
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The best switch for any job 

Moving contact carriage and 
fixed contacts (1 phase only) 

For any one frame size NHP-LK can offer three electrically 
different types of switches (LKA, LKP and LKS) in a variety of 
current ratings depending on the size of the copper and contacts 
etc. 

LKA fault make motor load-break switch 
125 amp - 1000 amp 

For motor switching and general purpose loads 
This style of switch is designed primarily for motor circuit 
applications, which has a similar contact design to fuse-switches. 
It therefore, has excellent motor/load (AC 23) characteristics due 
to 4 series breaks per pole. The thermal ratings differ from those 
of the fuse-switches, as the LKA does not have to dissipate the 
watts loss of a fuse cartridge. This contact arrangement makes it 
very suitable for special applications like capacitor or DC 
switching. 
Fitted with IP65 handle as standard. 

LKP fault make load-break switch 
250 amp - 3150 amp 

For general purpose loads 
Arranging the contacts pairs in parallel gives the LKP range 
significantly higher current capacity and short time withstand. 
For example, the largest rated switch is the LKP 3150 which can 
carry 3150 amps (enclosed) and has a short circuit withstand of 
80kA for 1 second and 50kA for 3 seconds. 
Most of the LKP range have ratings for AC 22 (mixed loads) and 
AC 21 (mostly static loads). 
This range is the most popular for general light and power duties 
and main switch / isolator application. 
Fitted with IP65 handle as standard. 

4 Rollcon 
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The best switch for any job 

SI 
IP20 line busbar protection 

Handle coupling system ±5mm tolerance 

LKS fuse-switch 
400 amp - 800 amp 

For motor switching and general purpose loads 
All fuse-switch contacts are designed to fully isolate the fuse 
from both line and load side terminals. 
This enables the switch to be fed from either direction without 
the danger of one side of the fuse being active when the switch is 
open. Also, as the line and load contact carrier move 
independently within the switch housing, the fuse cartridge does 
not have to suffer any shock during the very fast opening and 
closing operations. By using both contact pairs in series, all 
NHP-LK fuse-switches have a very high make/break capacity 
giving excellent motor load (AC 23) characteristics. 
Fitted with IP65 handle as standard. 

LKS plug-in fuse-switch 

For motor control centre applications 
Designed specifically for motor control centre applications. 
Suitable for motor switches, feeder switches or bus section 
switches. 
These 'Plugcon' switches are built around the already popular 
Rol lcon fuse-switches with anti-welding, self cleaning roller 
contacts but with the addition of a prefitted line side busbar 
plug. Although already established in the Australian market this 
new narrow plug can provide an MCC switchboard with IP20 
busbar protection (63A to 400 amp). 
This safety feature is very important when a module with a plug- 
in switch is withdrawn for maintenance. 

Premium handles 

The NHP-LK premium glass reinforced handles have been 
designed for practicality and versatility, incorporating a 
aesthetically appealing appearance. 
These handles operate a 'floating head' drive coupling fixed to a 
switch shaft. The drive coupling provides a ±5mm tolerance in 
all directions which allows for easier handle to coupling location. 

These extremely robust handles are provided with a defeatable 
door interlocking feature, which can be padlockable in all 
positions, and have an IP65 rating as standard. 

Rollcon 5 
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NHP -LK 
Mini frame size with conventional 

contacts for all load types. 

LKM Rollcon mini load-break switches 
25A 40A 80A 100A 

11.111111.11.111111111111111t LKM-25- 
LKM-40- LKM-80 - LKM-100- 

ALL SWITCHES INCLUDE HANDLE AND SHAFT AS STANDARD (FOR OPTIONS REFER PAGE 7) 

Cage 660V AC 660V AC 1000V AC 

Rated conventional thermal current (Ith) 25 Amps 40 Amps 80 Amps 

Rated enclosed thermal current (Ithe) 25 Amps 40 Amps 80 Amps 

Rated operational 415/440V AC 23 21A 11kW 35A 18.5kW 58A 32kW 

current and typical 660V AC 21 

motor loads to AS 1775 

ax. making capacity (unprotected) kA peak T) 

25A 

1.5kA 

40A 

1.5kA 

80A 

3kA 

art -time withstand current (1 sec. kA RMS) 0.5kA 0.8kA 1.6kA 

1000V AC 

100 Amps 

100 Amps 

70A 37kW 

100A 

3kA 

2.1kA 

fused 500V AC, kA RMS 25kA 50kA 2) 25kA 50kA2) 25kA 25kA 50kA') 

short circuit current max. fuse size amps 35A 50A 50A 50A 80A 100A 80A 

Mechanical endurance operations 100000 100000 100000 100000 

Weight Kg 0.2 0.21 0.45 0.46 

Outline dimensions') H mm 64 64 80 80 

W mm 50 50 70 70 

Handle type H L H L H 

D (min.) mm 84 85 84 85 89 94 89 94 

D (max.) mm 88 95 88 95 95 104 95 104 

By using a longer shaft D mm 238 262 238 262 242 270 242 270 

operation 3 poles in series 110V DC, DC 21 25A 40A 80A 100A 

Notes: For 'clip-on' neutral links and switched neutral blocks - refer table below - accessories 
Refer to page 7 for mini load-break switch types. 

Rated short circuit making capacity (acc. to AS 1775 - 2.4.5). 
Tested in motor control centre application to AS 1136.1 as a starter combination only. Other ratings should be used for 
distribution circuits. 
Refer to page 31 for detailed dimensions. 

I) 

2) 

3) 

*oh 
A comprehensive array of 'clip on accessories are 
available for all LKM switches. These include earth 
and neutral links, switched neutral and early break 
late make aux. contacts. (1 N/O, 1 N/C) 

Additional terminal shrouds are available to give 
protection against screwdrivers etc. 

6 

Accessories 

Switch size (all versions) 

Description 

Switched neutral 

Neutral link 

Earth link 

Aux. switch 

Terminal shroud 

or L) 

To suit 
LKM-25 
LKM-40 
Cat. No. 

LSN-Ml 

LNL-M1 

LEL-M1 

LAX-M1 -111 
LTS-Ml 

LES-MHL 7r 

To suit 
LKM-80 
LKM-100 
Cat. No. 

LSN-M2 

LNL-M2 

LEL-M2 

LAX -M2 -11 

LTS-M2 

LES-MHL 

Rollcon 
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LKM mini load-break switch types 

Version H Version L 

(Base mount, variable depth (Base mount, 
handle). coupled to handle). 

This premier version is 
supplied with an premium 
super strong handle, 
padlockable, and with door 
interlock and variable depth 
shaft. This handle style is 
the same as that used with 
all Roilcon and Plugcon 
switches. 

The switch is supplied with 
a padlockable moulded 
handle and fixed shaft, 
which can be extended 
(option). 

Version A 
(Panel mount). 

This style of switch is 
uniquely arranged for door 
and drawer mounting. lie. 
MCC]. 
Note: The terminal screw 
holes are reversed for rear 
access. 

Version C Version K 

(Base mount, fixed handle). (Base mount, shallow 
handle). 

These switches are suitable 
for DIN rail or screw fixing 
and are designed to fit flush 
into distribution boards and 
the like. 

446 
For panelboard applications 
that require a shallow 
mounting depth this 'K' type 
handle in only 22mm deep. 

Catalogue Number 

LKM-25H LKM-80H 

LKM-40H LKM-100H 

Catalogue Number Catalogue Number 

LKM-25L LKM-80L 1M-25A LKM-80A 

LKM-40L LKM -100L M-40A LKM -100A 

Catalogue Number 

LKM-25C LKM-80C 

LKM-40C LKM-100C 

Catalogue Number 

LKM-25K LKM-80K 

LKM-40K LKM-100K 

Change-over switches 

Version EH Version EL 

LKM-100 EH 

Change-over switch 
LKM-40 
Change-over switch 

Catalogue Number 

LKM-40EH 

LKM- 100EH 

Catalogue Number 

LKM-40EL 

LKM- 100EL 

6 Pole motor switches 

Version DL 

LKM-40DL 
pole motor switch 

Version DH 

LKM-100DH 
6 pole motor switch 

Catalogue Number 

LKM-40DL 

LKM-100DL 

Catalogue Number 

LKM-40DH 

LKM-100DH 

Enclosed surface mounted load-break switches - 3 pole and multi-pole 

!ascription 
Motor isolator 

25A 

LKM-25L-SEP 

40A 

LKM-40L-SEP 

80A 

LKM-80L-SEP 

100A 

LKM-100L-SEP 

L-Type handle 6 pole motor switch LKM-40DL-SEP LKM-100DL-SEP 

Change-over switch LKM-40EL-SEP LKM-100EL-SEP 

Motor isolator LKM-25H-SEP LKM-40H-SEP LKM-80H-SEP LKM-100H-SEP 

H-Type handle 6 pole motor switch LKM-40DH -SEP LKM-100DH-SEP 

Change-over switch LKM-40EH-SEP LKM-100EH-SEP 

External dimensions H mm 170 170 220 220 

W mm 135 135 168 168 

D mm 108 108 108 108 

Sorel ifiosi 352 352 362 362 

Notes: ') Hi-impact PVC encl. 

Rollcon 7 
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N1HP -LK 
For motor switching and general 

purpose loads. 

IKS 
Frame RI 

Rollcon and Plugcon fuse-switches 
40A 63A 100A 1) 125A 160A 

Windard fixed type BS LKS1 -40 LKSI-63 LKS1-100 11(51-125 LKSI-160 

fuse -switches DIN LKS1-63-DIN LKS1- 125 -DIN 

Plug-in fuse-switch for MCC applications LKS1-40-PI LKS1-63-PI LKS1-125-PI LKS1-160-P1 

suitable for IP20 cut-out (BS fuse type) ) 
ALL SWITCHES INCLUDE HANDLE AND SHAFT AS STANDARD (FOR OPTIONS REFER PAGES 16 to 17) 

ed conventional thermal current (Ith) 

Rated enclosed thermal current (Ithe) 

1000V AC 1000V AC 1000V AC 1000V AC 1000V AC 

63 Amps 80 Amps 100 Amps 160 Amps 160 Amps 

40 Amps 63 Amps 100 Amps 125 Amps 160 Amps 

libted operational 415V AC, AC 23 

current and typical 1000V AC, AC 233) 

motor loads to AS 1775 1000V AC, AC 223) 

Max. breaking capacity at 660V AC, 0.35 P.F. 

40A 22kW 

40A - 

500A 

63A 30kW 

- 

63A - 

500A 

100A 55kW 

100A - 

1000A 

125A 70KW 

- 

100A - 

1000A 

DC 2 poles in series 220V DC, DC 23 40A 63A 100A 125A 

operation 3 poles in series 440V DC, DC 23 40A 63A 100A 125A 

Capacitor switching 415V AC (kVAr) 22 34 54 67 

Rated fused 500V AC kA RMS 100kA 100kA 100kA 100kA 

short circuit current max. fuse size amps 40A 63A 100A 125A 

Fuse types to A.S., B.S. A2, A3 A3 A4 (max 300) ) Bl, B2 

AS 2005 4) DIN 00 - 00 

Mechanical endurance operations 15000 15000 15000 15000 

Required switching torque Nm 7.5 7.5 7.5 7.5 

Weight Kg 1.6 1.6 1.7 1.7 

Outline dimensions H mm 100 100 116 116 
184-BS 

W mm 155 155 155 155-DIN 

D (min.) mm 165 165 165 165 

D (max.) mm 225 225 225 225 

By using a long shaft D mm 385 385 385 385 

Encl. (steel) surface mounted fuse-switches ') LKS1-40-SE LKS1-63-SE LKSI-100-SE LKS 1- 125 -SE 

160A 90kW 

160A - 

2400A 

160A 

160A 

86 

50kA 

160A 

BI, B2 

15000 

7.5 

1.8 

127 

184 

165 

225 

385 

LKS1-160-11111111111 

External dimensions H mm 300 300 300 300 400 

W mm 300 300 300 300 300 

D mm 200 200 200 200 200 

3003 3003 3003 3003 3018 

Notes: For switchboard type flush mounting enclosures - refer page 20. 
For 'clip-on' neutral links and switched neutral blocks - refer page 15. 

') This fuse barrel diameter restriction will exclude some makes of 100 amps A4 fuses. However suitable fuses are 
available from NHP. 

2) For DIN type plug-in switches, please contact NHP. 
3) Before applying this rating, check availability of suitable 1000V AC fuse links. 
°) Refer page 17 for fuse types by manufacturer. 
5) Enclosed switches are B.S. type as standard. Many non standard enclosed switches can be catered for - refer your 

nearest NHP branch or agent. 
6) This plug-in fuse-switch is not suitable for IP20 cut-out. 
') 800 amps in a ventilated enclosure or 720 amps totally enclosed. 

8 Ron 
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Frame R2 

Rol lcon and Plugcon fuse-switches 

Frame R3 

160A 200A 250A 315A 400A 630A 800A 

LKS2-160 

LKS2-160-DIN 

LKS2-200 

LKS2-200- PI 

LKS2-250 

LKS2-250-DIN 

LKS2-250-PI 

LKS2-315 

LKS2-315-PI 

LKS2-400 

LKS2-400-DIN 

LKS2-400-PI 

LKS3-630 

LKS3-630-DIN 

LKS3-630-PI6) 

LKS3-800 

LKS3-800-P16) 

ALL SWITCHES INCLUDE HANDLE AND SHAFT AS STANDARD (FOR OPTIONS REFER PAGES 16 to 17) 

1000V AC 

160 Amps 

160 Amps 

160A 90kW 

160A 230kW 

160A - 

2400A 

160A 

160A 

86 

100kA 

160A 

Bl, B2 

1000V AC 

200 Amps 

200 Amps 

200A 116kW 

200A 285kW 

200A - 

2400A 

200A 

200A 

108 

100kA 

200A 

Bl, B2 

1000V AC 

400 Amps 

250 Amps 

250A 145kW 

250A 355kW 

250A - 

2400A 

250A 

250A 

134 

100kA 

250A 

B1 - B4 

1000V AC 

400 Amps 

315 Amps 

315A 185kW 

250A 355kW 

315A - 

2400A 

315A 

315A 

170 

100kA 

400A 

B1 - B4 

1000V AC 

400 Amps 

400 Amps 

400A 235kW 

250A 355kW 

400A - 

2400A 

400A 

400A 

215 

100kA 

400A 

B1 - B4 

1000V AC 

800 Amps 

630 Amps 

630A 370kW 

315A 450kW 

630A - 

4800A 

630A 

630A 

340 

100kA 

630A 

Cl -C3 

1000V AC 

800 Amps 

800A7) / 720A') 

800A 485kW 

315A 450kW 

800A - 

4800A 

800A 

800A 

430 

100kA 

800A 

Cl - C3 

00 1,2 1,2 3 3 

12000 12000 12000 12000 12000 3000 3000 

16 16 16 16 16 30 30 

4.1 4.2 4.5 4.6 4.7 14 14.5 

146 146 160 160 160 270 270 

240 240 240 240 240 345 345 

220 220 220 220 220 250 250 

270 270 270 270 270 265 265 

390 390 390 390 390 529 529 

LKS2-200-SE LKS2-250-SE LKS2-315-SE LKS2-400-SE LKS3-630-SE LKS3-800-SE 

500 500 500 500 800 800 

500 500 500 500 600 600 

250 250 250 250 300 300 

3025 3025 3025 3025 3057 3057 

Notes: For switchboard type flush mounting enclosures - refer page 20. 
For 'clip-on' neutral links and switched neutral blocks - refer page 15. 
') This fuse barrel diameter restriction will exclude some makes of 100 amps A4 fuses. However suitable fuses are 

available from NHP, 
For DIN type plug-in switches, please contact NHP. 
Before applying this rating, check availability of suitable 1000V AC fuse links. 
Refer page 17 for fuse types by manufacturer. 
Enclosed switches are B.S. type as standard. Many non standard enclosed switches can be catered for - refer your 
nearest NHP branch or agent. 
This plug-in fuse-switch is not suitable for IP20 cut-out. 
800 amps in a ventilated enclosure or 720 amps totally enclosed. 

2) 

2) 

4) 

5) 

5) 

7) 

Rokon 9 
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NHP -LK 
LKA - Series contacts 
for motor switching 

and general 
purpose. 

LKP - Parallel contacts 
for general purpose 

loads. 

LKA 
LKP 

Frame RI 

Rollcon load-break switches 
125A 160A 200A I 250A 

LKA 1 -125 LKA 1 -160 LKA 1 -200 LKPI -2 

ALL SWITCHES INCLUDE HANDLE AND SHAFT AS STANDARD (FOR OPTIONS REFER PAGES 16 to 17) 

Rated conventional thermal current (Ith) 

Rated enclosed thermal current (Ithe) 

1000V AC 

160 Amps 

125 Amps 

1000V AC 1000V AC 

200 Amps 250 Amps 

160 Amps 200 Amps 

Rated operational 415/440V AC 23 160A 90kW 200A 116kW 200A 116kW 

current and typical 500V AC 22 160A 200A 200A 

motor loads to AS 1775 660V AC 21 160A 200A 200A 

1000V AC 22/23 63A/- 63A/- 63A/- 

Max. making capacity (unprotected) kA peak ') 20kA 

Capacitor switching 415V AC (kVAr) 67 kVAr 

Short-time withstand current (1 sec. kA RMS) 4kA 

Rated fused 500V AC, kA RMS 100kA 50kA 

short circuit current max. fuse size amps 160A 200A 

Mechanical endurance operations 15000 

Weight Kg 1.5 

IlliSoutline dimensions H mm 116 

W mm 155 

IC 
D mrri 385 

2 poles in series 220V DC, DC 23 

shaft alt 
D (min.) mm 

D (max.) mm 

160A 

200 

By using a longer 

140 

operation 3 poles in series 440V DC, DC 23 illi 160A 

LKA I -1 25-SEP Enclosed (insulated) surface mounted 

load-break switches 

External dimensions H mm 280 

W mm 190 

D mm 180 

20kA 

86 kVAr 

4kA 

100kA 50kA 

160A 200A 

15000 

1000V AC 

315 Amps 

250 Amps 

315A 

315A 

20kA 39kA 

108 kVAr 134 kVAr 

4kA 10kA 

50kA 50kA 25kA 

200A 250A 315A 

15000 15000 

1.9 

142 

155 

140 

200 

385 

1.6 1.7 

127 127 

155 155 

140 140 

200 200 

385 385 

160A 200A 

160A 200A 

LKA1-160-SEP 

Fibox enclosure used ill1111111 E-JBTd-grey E-PETd-grey E-PETd-grey E-PETd-grey 

Enclosed 
.,-- 

(steel) surface mounted LKAI-125-SE LKA1-160-SE LKA1-200-SE LKPI-250-SE 

LKA1-200-SEP LKP1-250-SEP 

380 380 380 

280 280 280 

180 180 180 

d-break switches 
'irivimimir dimensions H mm 300 

W mm 300 

D mm 200 

3003 

400 400 400 

300 300 300 

200 200 200 

3018 3018 3018 

Notes: For switchboard type flush mounting enclosures - refer page 20. 
Many non standard enclosed switches can be catered for - refer your nearest NHP branch or agent. 
For 'add on neutral links and switched neutral blocks - refer page 15. 

') Rated short circuit making capacity (acc. to AS 1775-2.4.5). 

10 Rolicon 
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Frame R1 Frame R2 

Rol icon load-break switches 
400A 400A 400A 630A 630A 800A 1000A 

LKP I -400 LKA2-400 LKP2-400 LKP2-630 LKA2-630 LKP2-800 LKP2-1000 

ALL SWITCHES INCLUDE HANDLE AND SHAFT AS STANDARD (FOR OPTIONS REFER PAGE 16 to 17) 

1000V AC 

400 Amps 

400 Amps 

1000V AC 

630 Amps 

400 Amps 

400A 235kW 

1000V AC 

630 Amps 

400 Amps 

1000V AC 

630 Amps 

630 Amps 

- 

1000V AC 

630 Amps 

630 Amps 

630A 370kW 

1000V AC 

800 Amps 

800 Amps 

- 

1000V AC 

630 Amps 

1000 Amps 

- 

400A 400A 400A 630A 630A 630A 630A 

400A 400A 400A 630A 630A 800A 1000A 

400A / 425kW - 630A / 425kW - - 

39kA 50kA 60kA 60kA 50kA 60kA 60kA 

215 kVAr 338 kVAr 274 kVAr - 338 kVAr 

10kA 15kA 25kA 32kA 15kA 32kA 32kA 

100kA 35kA 100kA 100kA 100kA 100kA 100kA 100kA 

250A 400A 400A 630A 630A 630A 800A 1000A 

15000 12000 12000 12000 12000 12000 12000 

4.1 5.0 4.3 - 5.4 

143 160 160 170 160 218 218 

187 240 240 240 240 240 240 

155 166 166 166 166 177 177 

215 226 226 226 226 237 237 

400 390 390 390 390 401 401 

400A 630A 630A 

400A 500A 500A 

LKP1-400-SE LKA2-400-SE LKP2-630-SE LKA2-630-SE LKP2-800-SE 

400 500 600 600 800 

300 400 400 400 600 

200 200 200 200 250 

3018 3023 3026 3026 3056 

Notes: For switchboard type flush mounting enclosures - refer page 20. 
Many non standard enclosed switches can be catered for - refer your nearest NHP branch or agent. 
For 'add on neutral links and switched neutral blocks - refer page 15. 

') Rated short circuit making capacity (acc. to AS 1775-2.4.5). 

Rollcon 1 1 
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NHP -LK 
LKA - Series contacts 
for motor switching. 

LKP - Parallel contacts for 
general purpose switching. 

1000A 

Rollcon load-break switches 
1250A 1250A 1600A 

LKA3-1000 LKP3-1250 LKP4-1250 LKP3-1600 

ALL SWITCHES INCLUDE HANDLE AND SHAFT AS STANDARD (FOR OPTIONS REFER PAGE 16 to 17) 

ted conventional thermal current (Ith) 

ed enclosed thermal current (Ithe) 

ed operational 415/440V AC 23 

rrent and typical 500V AC 22 

or loads to AS 1775 660V AC 21 

1000V AC 22/23 

x. making capacity (unprotected) kA peak 

pacitor switching 415V AC (kVAr) 

rt-time withstand (1 sec. kA RMS) 

current 

Rated fused 

short circuit current 

Mechanical endurance 

DC 

operation 

Notes: 

12 

(3 sec. kA RMS) 

500V AC, kA RMS 

max, fuse size amps 

operations 

Kg 

H mm 

W mm 

D (min.) mm 

D (max.) mm 

By using a longer shaft (pg 17) D mm 

2 poles in series 220V DC, DC 23 

3 poles in series 440V pc, DC 23 

1) 

1000V AC 

1000 Amps 

1000 Amps 

1000A 600kW 

1000V AC 

1250 Amps 

1250 Amps 

1000V AC 

1250 Amps 

1250 Amps 

1000V AC 

1600 Amps 

1600 Amps 

1000A 800A 800A 800A 

1000A 1250A 1250A 1600A 

1000A/475kW 

50kA 85kA 150kA 85kA 

539 kVAr 

50kA 50kA 63kA 50kA 

100kA 100kA 100kA 100kA 

1000A 1250A 1250A 1600A 

3000 3000 3000 3000 

11.7 14.0 25.8 14.5 

270 350 463 350 

345 345 500 345 

204 208 245 208 

229 258 258 

529 529 504 529 

1000A 

800A 

For switchboard type flush mounting enclosures - refer page 20. 
Many non standard enclosed switches can be catered for - refer your nearest NHP branch or agent. 
For 'add on' neutral links and switched neutral blocks - refer page 15. 
') Making capacity according to AS 1775-2.4.5. 
2) Without terminals 
3) Ithe - 3150A in a ventilated enclosure / Ithe - 2800A when totally enclosed 
4) Maximum breaker size amps 

Rolicon 
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Frame R4 
Frame 2 x R3 

without terminals Frame R4 

Rol lcon load-break switches 
1600A 2000A 2500A 2500A 3150A 

LKP4-1600 LKP4-2000 U073-2500W1 LKP4 -2500 LKP4-3150 

ALL SWITCHES INCLUDE HANDLE AND SHAFT AS STANDARD 

1000V AC 1000V AC 1000V AC 1000V AC 1000V AC 

1600 Amps 2000 Amps 2500 Amps 2500 Amps 3150 Amps 

1600 Amps 2000 Amps 2500 Amps 2500 Amps 3150 Amps') 

800A 

1600A 2000A 2500A 2500A 3150A 

150kA 150kA 130kA 150kA 150kA 

63kA 80kA 80kA 80kA 80kA 

50kA 50kA 50kA 50kA 

100kA 100kA 100kA 100kA 100kA 

1600A 2) 2000A °) 2500A 4) 2500A ') 3150A 2) 

3000 3000 1000 3000 3000 

29.8 37.8 - 49.8 49.8 

463 463 225 463 463 

500 526 389 526 596 

245 245 374 245 245 

399 - 

504 504 699 504 504 

Notes: For switchboard type flush mounting enclosures - refer page 20. 
Many non standard enclosed switches can be catered for - 
refer your nearest NHP branch or agent. 
For 'add on neutral links and switched neutral blocks - refer 
page 15. 

') Making capacity according to AS 1775-2.4.5. 
2) Without terminals 
3) Ithe - 3150A in a ventilated enclosure / Ithe - 2800A when 

totally enclosed 
4) Maximum breaker size amps 

1 

Fuse-switch 

LKS 

Rollcon selection chart 

NB. All LKS switches 
are suitable 

for dedicated motor 
switching (AC 23) 

Select 
appropriate 

rating 

22kW - 

30kW - 

55kW - 

70kW - 

90kW - 

116kW - 

145kW - 

185kW - 

235kW - 

370kW - 

485kW - 

NHP-LK 

Load-break 
switch 

LKA, LKP, LKM 

For dedicated 
motor switching 

(AC 23) 

LKM / LKA 

LKM-25 - - 11kW 

LKM-40 - - 18.5kW 

LKM-80 - - 32kW 

LKM-100 - - 37kW 

LKA1 -125 - - 90kW 

LKAI-160 - - I I 6kW 

LKA 1 -200 - - 116kW 

LKA2-400 - - 235kW 

LKA2-630 - - 370kW 

LKA3-1000- - 600kW 

- LKS1-40 

- LKS1-63 

- LKS1-100 

- LKS1-125 

- LKS1-160 

- LKS2-200 

- LKS2-250 

- LKS2-315 

- LKS2-400 

- LKS3-630 

- LKS3-800 

For general 
purpose use or 

less than 85% 

motor load 

LKM LKP 

Select 
appropriate 

rating 

LKM-25 

LKM-40 

LKM-80 

LKM -100 

LKPI-250 

LKP1-400 

LKP2-400 

LKP2-630 

LKP2-800 

LKP2-1000 

LKP3-1250 

LKP3-1600 

LKP4-2000 

LKP4-2500 

LKP4-3150 

- 25A 

- 40A 

- 80A 

- 100A 

- 250A 

- 400A 

- 400A 

- 630A 

- 800A 

- 1000A 

- 1250A 

- 1600A 

- 2000A 

- 2500A 

- 3150A 

575kVA 

718kVA 

898kVA 
1150kVA 

1437kVA 
1797kVA 

2264kVA 

Remember, all sizes indicate the totally enclosed 
rating of the switch, and all part numbers include the 
handle and shaft as standard. 

Rollcon 13 
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Accessories 
All Rol lcon switches are as standard, supplied with a suitable black moulded handle (23), 1P65 gasket (22), drive 
coupling (21), variable depth shaft (8) and fuse barriers (24) on LKS fuse-switches. Other accessories and options are 
available as shown below. 
Note: None of these accessories require any factory fitting or switch modification, 

K-Line 
Handle 

-*-- H-Line 
Handle 

LKM mini load-break switches 
Frame M1 and M2 
1 Switch body (3 pole) complete with 24mm 

shaft 

2 6x6mm shaft link 

3 6x6x180mm shaft extension 

4 Handle (variety of types) 

5 Switched neutral (clip on) 

6 Solid neutral link (clip on) 

7 Solid earth link ( clip on) 

8 N/O, N/C auxiliary contact (clip on) 

9 Terminal cover 

10 Drive coupling for H-line handle 

23 
23 

23 

LKS, LKA, LKP Rollcon switches 
Frame 1 and 2 

8 Hardened steel shaft (variable depth) 

10 Front/side mounting bracket 

11 'Add on' switched neutral pole 

12 'Add on' neutral link 

13 'Clip on' auxiliary switch (max. of 2 units) 
20 

15 Switch direct padlock device 

16 Individual terminal shroud 

18 Tunnel terminal attachment 

20 Flat terminal shroud 

21 Drive coupling 

22 IP65 gasket (standard supply) 

23 Choice of 3 types of padlockable handle 

24 Fuse barrier (standard supply) 

25 B.S. fuse adaptor (pre-fitted to B.S. switch) 

27 Fuse shroud 

28 fuse-switch body 

Exploded diagram identifying some of the accessories available for LKS fuse-switches. 
common to the LKA and LKP load-break switches also. 

Most of these accessories are 

14 Rolle on 
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Accessories 
All Rollcon switches are as standard, supplied with a suitable black moulded handle (23), 1P65 gasket (22), drive 
coupling (21), variable depth shaft (8) and fuse barriers (24) on LKS fuse-switches (refer page 14). Other accessories and 
options are available as shown below. 
Note: None of these accessories require any factory fitting or switch modification. 

Cat. No. LKI-R1 
Key interlocking 

Cat. No. LMI-R12 
Mechanical interlock bar 

Cat. No. LCO-R1 
Single handle transfer 

1 Description Switch size Max. rating Cat. No. 

Neutral links 

Bolt-on devices which mount on 
the side of the Rollcon switch. 
They have the facility to easily 
disconnect the neutral for main- 
tenance etc. 

Note: The LKM solid neutrals are 
not disconnectable. 

Switched neutral 

Bolt-on devices which mount on 
the side of the switch. They are 
designed as early make, late 
break with respect to the main 
contacts. 

LKM-25, LKM-40 

LKM-80, LKM-100 

Frame R I 

Frame RI 

Frame R2 

Frame R3 

Frame R3 

LKM-25, LKM-40 

LKM-80, LKM-100 

Frame RI 

Frame RI 

Frame RI 

Frame R2 

Frame R2 

Frame R3 

Auxiliary switches (All late make, early break) 

These are a unique 'clip on' device 
which have either 1 N/O, 1 N/C 
contacts or 2 N/O contacts. A 
maximum of 2 clip on modules 
ie. 4 contacts, will fit on any one 
switch. The contacts are rated at 
4 amps AC 11 or 10 amps AC 1. 

LKM-25, LKM-40 

LKM-80, LKM-100 

Frame RI & R2 + R4 

Frame RI & R2 + R4 

Frame RI & R2 + R4 

Frame R3, 2 x R3 

40A 

100A 

125A 

250A 

400A 

1000A 

1600A 

40A 

100A 

63A 

125A 

400A 

200A 

630A 

630A 

1 N/O, 1 N/C 

1 N/O, 1 N/C 

1 N/O 

1 N/O, 1 N/C 

2 N/O 

1 N/O, 1 N/C 

LNL-Ml 

LNL-M2 

LNL-R1-125 

IN L-R1-250 

LNL-R2-400 

LNL-R3-1000 

LNL-R3-1600 

LSN-M1 

LSN-M2 

LSN -R1-63 

LSN-R1-125 

LSN -R1-400 

LSN-R2-200 

LSN-R2-630 

LSN-R3-630 

LAX-M1-11 

LAX -M2 -11 

LAX-R124-10 

LAX-R124-11 

LAX- R124 -20 

LAX-R3-11 

Interlocks 

To interlock two switches for mains to standby type application - 3 types of interlocks are available. 

Key interlocking 

This is a cam which is fitted to the drive 
coupling. A L&F or Castell lock can then 
be added to interlock with other similarly 
keyed switches.(Lock & key not included). 

Mechanical interlock 

A mechanical interlock bar is connected 
between 2 switches of the same (or 
different) frame size. This gives 2 handle 
operation with one switch on and one off, 
or both switches off. 

Single handle transfer 

This device operates in the same manner 
as the mechanical interlock but is driven 
by a single handle with 3 positions. 
(ie.1-0-11). Interlocking between different 
frame sizes is possible. 

Frame RI 

Frame R2, R3 & R4 

Frame RI or R2 

Frame R3 

Frame RI 

Frame R2 

Frame R3 

LKI-R1 

LKI-R234 

LMI-R12 

LMI-R3 

LCO-R1 

LCO-R2 

LCO-R3 

Rollcon 15 
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Accessories 

Moulded handles 
Available In a variety of 
sizes - all are padlockable 
and have Inherent 
defeatable door interlock 
mechanism. 
Each size has the 
alternative of red/yellow 
emergency switch 
colouring. 
All are manufactured for a 
high impact resistance 
nylon moulding. 

Drive coupling 

Individual terminal 
shrouds 

Individual phase 
shrouds 

Fuse shroud to suit LKS 

fuse-switch 

16 

h size 

High mounting feet adaptors 

For additional, clearance underneath th frame RI (2 per switch) 
switch 

rame R3 Note: Frame size R2 has adjustable feet. 

A4 fuse adaptors 

LHF-R1 

LHF-R3 

To mount (BS) A4 size fuses to switches A4 fuse adaptor (set of 3) LFA-R1 
designed for large B1 or B2 fuses. (eg. to 
fit 100A TCP fuses to LKSI -125). 

Handles (spare and optional) 

Fixed handles Frame R1 8 x 8mm LFH-R1 

Frame R2 10 x 10mm LFH-R2 

tame R3 12 x 12mm LFH-R3 

Spare handle + coupling kit KM H1 LHD-H1 

tame R1 H2 LHD-H2 

rame R2 H3 LHD-H3 

Frame R3 H4 LHD-H4 

,Frame R4 H6 LHD-H6 . 

Red / yellow handles KM H1 LHD-H1R 
, 

' game RI H2 LHD-H2R 

Note: Red handle - yellow escutcheon. : rame R2 H3 LHD-H3R 
All premium handles (H1 - H6) are - .' 

Frame R3 H4 LHD-H4R IP65 as standard. 

Frame R4 H6 LHD-H6R 

Individual terminal shrouds 

These have been designed to fit over the 
actual terminal bolt and lug or bar. 
Manufactured in clear polycarbonate 

Terminal shroud 

These are fitted onto the switch moulding 
and guard all three active terminals. 
Manufactured in clear polycarbonate. 

Individual phase shrouds 

These are available only for the frame size 
RI + R2 switches, They can fit onto the 
front and/or the rear of the switch. 
Manufactured in thermoplastic, bright 
yellow in colour. 

Switch cover 

This covers exposed copper bar on LKA 
and LKP load-break switches. 
Manufactured in clear polycarbonate. 

Fuse shroud 

Bolt size M6 

Bolt size M8 

Bolt size MI0 

LKM-25, LKM-40 

KM-80, LKM-100 

rame RI 

rame R2 

Frame R3 

Frame RI - front (3 shroud set) 

Frame R1 - rear (3 shroud set) 

Frame R2 - front or rear 

(3 shroud set) 

Fame R3 - front 

rame R3 - rear 

Frame R4 

To suit LKS fuse-switches. Manufactured in LKS1-40, LKS1-63 
folded clear polycarbonate. 

LKS1-100 

LKS1-125, LKS1-160 

All frame R2 

All frame R3 

LIS-M6 

LIS-M8 

LIS-M10 

LTS-M 1 

LTS-M2 

LTS- R1 

LTS-R2 

LTS-R3 

LPS-Rl F 

LPS-Rl R 

LPS-R2 

LSC-R3F 

LSC-R3R 

LSC-R4 

IFS-R1 A 

IFS -R1B 

LFS-R1C 

LFS-R2 

LFS-R3 

Notes: Refer handle data page 18 for details of which handle will fit which switch and appropriate 
dimensions. 
Part. Nos. shown do not include shaft or drive coupling as these along with standard handles 
are supplied with every switch (except where shown to suit LKM switches). 

Rokon 
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Accessories 

SHAFT LINK 

4C> 
0 0 
0 0 

SHAFT 

Shaft kit 

Optional longer shafts 

Occasionally it is necessary to use a longer shaft than that supplied as standard with the 
switch. For other depths it is necessary to substitute a longer shaft chosen from the list shown. 
In some cases even longer shafts are available - please contact NHP for further details. 

Switch type Mounting depth ') Ilr-Shaft size (mm) 

LKM K handle 6 x 6 x 147 kit 

L/H handle 6 x 6 x 180 kit 

Frame R1 L2 8 x 8 x 300 

8 x 8 x 600 

Frame R2 L2 10 x 10 x 300 

10x 10 x 600 

Frame R3 L2 12 x 12 x 380 kit 

LKS 12 x 12 x 600 2) 

Frame R3 L4 12 x 12 x 115 

LKA, LKP 12 x 12 x 380 kit 

Frame R4 12 x 12 x 380 kit 

Other accessories for occasional use 

Shaft link 6 x 6 

Shaft link 8 x 8 

Shaft link 10 x 10 

Shaft link 12 x 12 

Shaft link 12 x 12 45°/90° 

LES-MK 

LES-MHL 

LES-R1-3 

LES-R1-6 

LES-R2-3 

LES-R2-6 

LES-R3-3K 

LES-R3-6 

LES-R3- 1 

LES-R3-3K 

LES-R3-3K 

LSL-M 

LSL-R1 

LSL-R2 

LSL- R3 

LSL-R3T 

Notes: ') The drawings shown in the NHP-LK technical catalogue indicate the various mounting 
depths available. The small mounting depth (usually LI) is obtainable by using the 
standard shaft which is supplied with the switch. 

2) 12 x 12 shaft link will be required. 

Fuse selection - dimensional reference 
Fuse manufacturers part numbers - Australian/British standard 

This chart is designed to help 
choose the correct fuse to fit a 
particular NHP-LK fuse-switch 
( or vice versa). 

The data is from the 
manufacturers publications 
and as such cannot be 
guaranteed by NHP. 

Beware that some motor start 
fuses are actually in a larger 
body size than a normal fuse. 
It is wise to consult the fuse 
manufacturers data to 
determine their particular fuse 
size (ie. A2-C3). 

MAI 
.AS 2005 11." Holed GEC ItIlsen 

H.:mkt:041r 
Sidley - ME Si 

lig 
A2 32 amp TIA TIA 32B H07 SB3 3NW TIA 

A3 63 amp TIS TIS 63B K07 SB4 3NW TIS 

A4 100 amp') TCP TCP 100B L14 SD5 3NW TCP 

Hybrid (A4) 200 amp') TFP TFP M14 SD6 3NW TFP 

B1 100 amp TC TC 100B/C L09 SF5 3NW TC 

B2 200 amp TF TF 200B/C M09 SF6 3NW TF 

B3 315 amp TKF TKF 315B/C N09 SF7 3NW TKF 

B4 400 amp TMF TMF 400B/C P09 SF8 3NW TMF 

Cl 400 amp TM TM 404B/C P11 SH8 3NW TIM 

C2 630 amp TTM TTM 504B/C R1 1 SH9 3NW TTM 

C3 800 amp TLM TLM 804B/C 311 SH10 3NW TLM 

DIN pattern 

00 160 amp P851.130 7999 3NA5 

1 250 amp P851.1 8001 3NA4 144 

2 400 amp P851.2 8002 3NA4 260 

3 630 amp P851.3 8003 3NA1 

Notes: 
3) At present only the Holec TCP fuse will fit the LKS1-100 fuse-switch. If this fuse cannot be 

sourced use the LKS1-125 with A4 fuse adaptors. 
4) This hybrid type fuse is actually an A4 size fuse but as it is over 100 amps it cannot be called 

an A4 fuse to AS 2005. 
Rollcon 17 
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Premium handles dimensions 

Assembly principle 
also refer page 12. 1 Gasket 

2 Cabinet door 
3 Drive coupling 
4 Extension shaft 
5 Shaft link 

Minimum distance from hinge 

18 

65.na ,-s451. 

0421 
1 

I- 75-i 
111 

3Z5 

142 

kng 
62 r- loo 

143 

r. H4 

200 

HI 

Defeating the door interlock feature 

Ls 

iv 

Ion 

Break-out thin wall, insert 
p pin to defeat interlocking 

feature. 

Revision of padlocking position 

SP178 Oldfield Road Sinnamon Park SPS Electrical Switchboard Maintenance Manual

Q-Pulse Id TMS858 Active 10/12/2014 Page 103 of 411



Surface mounting enclosed switches 

p 

Fuse-switches 
Combining the outstanding features of the Sarel standard enclosure range, Series 3000, 
with the reliable NHP-LK range of Rol Icon switches, enables us to offer totally 
enclosed switches for separate surface mounting. 
Standard features 
O Removable gland plate. 
O Steel enclosure, rust proofed and impervious to ultraviolet deterioration. 
O IP55 protection (weatherproof) including handle. 
O Switch handle and enclosure door are lockable. 

Optional extras 
A wide range of optional accessories and possibilities are available. These include IP65 
protection, auxiliary contacts, neutral links, polycarbonate enclosures, extra cable space 
etc. Please contact NHP to discuss your requirements. 

Totally enclosed fuse-switches 

Enclosed 
thermal 

current Ithe 
Erg 

Rated power 
415V AC 23 

No. 
poles 

Sarel steel 
enclosure 

No. 

External dimensions (mm) 1) 

Height Width Depth 
Fuse-switches 

Cat. No. 

40A 22 kW 3 3003 300 300 200 LKS I -40-SE 

63A 30 kW 3 3003 300 300 200 LKS1 -63-SE 

100A 55 kW 3 3003 300 300 200 LKS 1- 100 -SE 

125A 70 kW 3 3003 300 300 200 LKS1- 125-SE 

160A 90 kW 3 3018 400 300 200 LKS1- 160-SE 

200A 116 kW 3 3025 500 500 250 LKS2-200-SE 

250A 145 kW 3 3025 500 500 250 LKS2-250-SE 

315A 185 kW 3 3025 500 500 250 LKS2-315 -SE 

400A 235 kW 3 3025 500 500 250 LKS2-400-SE 

630A 370 kW 3 3057 800 600 300 LKS3-630-SE 

750A 450 kW 3 3057 800 600 300 LKS3-800-SE 

Totally enclosed load-break switches / motor isolators 

closed 
ermal 

urrent Ithe 
Rated power 
415V AC 23 

No. 
poles 

Sorel PVC 
or steel 

encl. No. 

External dimensions (mm) ') 

Height Width Depth 

Load-break 
switches 
Cat. No. 

25A 11 kW 3 352 ') 170 135 108 LKM-25L-SEP 

25A 11 kW 3 352 2) 170 135 108 LKM-25H-SEP 

40A 18.5 kW 3 352 2) 170 135 108 LKM-40L-SEP 

40A 18.5 kW 3 352 2) 170 135 108 LKM-40H-SEP 

80A 32 kW 3 362 2) 220 168 108 LKM-80L-SEP 

80A 32 kW 3 362 2) 220 168 108 LKM-80H-SEP 

100A 37 kW 3 362 2) 220 168 108 LKM-100L-SEP 

100A 37kW 3 362 2) 220 168 108 LKM-100H-SEP 

25A 11 kW 3 3015 300 200 150 LKM-251-SE 

25A 11 kW 3 3002 300 300 150 LKM-25H-SE 

40A 18,5 kW 3 3015 300 200 150 LKM-40L-SE 

40A 18.5 kW 3 3002 300 300 150 LKM-40H-SE 

80A 32 kW 3 3015 300 200 150 LKM-801-SE 

80A 32 kW 3 3002 300 300 150 LKM-80H-SE 

100A 37 kW 3 3015 300 200 150 LKM-100L-SE 

100A 37 kW 3 3002 300 300 150 LKM-100H-SE 

125A 90 kW 3 3003 300 300 200 LKA 1- 125 -SE 

160A 116 kW 3 3018 400 300 200 LKA 1- 160 -SE 

200A 116 kW 3 3018 400 300 200 LKA1-200-SE 
315A - 3 3018 400 300 200 LKP1-250-SE 

400A 235 kW 3 3023 500 400 200 LKA2-400-SE 
630A 370 kW 3 3026 600 400 200 LKA2-630-SE 

630A - 3 3026 600 400 200 LKP2-630-SE 

Notes: 'LKM' type 'L' has a basic moulded padlockable handle. Type 'H' has a high strength glass fibre reinforced nylon premium 
handle complete with a padlocking facility, door interlock (defeatable), IP65 and using the unique NHP-LK 'floating head' 
drive coupling. ') External dimensions do not include handles and locks. 2) These are all high impact PVC enclosures. 
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Flush mounting switches 

20 

Fuse and load-break switches 
To enable simple and quick installation of NHP-LK switches in switchboards, NHP 
offer their Australian designed and manufactured flush mounting enclosures. 
Through the years NHP has gained a great deal of experience in the design and 
application of these enclosures. Some of the most important features are: - 

O Three enclosure sizes for 32 amps to 1000 amps. 
O Horizontal or vertical mounting. 
O Front or rear connection. 
O Removable door. 
O Pad lockable (on and off) handle and door. 
O Stackable modular construction. 
O Positive on-off indication. 
O Door interlock with special defeat mechanism. 
O Suitable for main switch, feeder switch, fuse-switch, motor switch, capacitor switch 

and safety switch. 
O All enclosures are supplied in a passivated finish ready for painting. 

Flush mounting switches 

Enclosed 
rating 

Rated power 
415V AC 23 

.._E.1111r- Horizontal 
mounting mounting 
Cat. No. Cat. No. 

-'Wish e 
(without switch) 

Cat. No. 

Flush mounting fuse-switches 

40A 22 kW 

63A 35 kW 

LKS1-40-FV 

LKSI-63-FV 

LKS1-40-FH 

LKS1-63-FH 

LK1FE 

LK1FE 

100A 56 kW LKS1- 100 -FV LKS1-100-FH LK1FE 

125A 70 kW S1-125-FV LKS1- 125 -FH LK1FE 

160A 90 kW S1-160-FV LKS1-160-FH LK1FE 

160A 90 kW S2-160-FV LKS2-160-FH LK2FE 

200A 116 kW S2-200-FV LKS2-200-FH LK2FE 

250A 145 kW S2-250-FV LKS2-250-FH LK2FE 

315A 185 kW S2-315-FV LKS2-315-FH LK2FE 

400A 235 kW S2-400-FV LKS2-400-FH LK2FE 

630A 370 kW S3-630-FV LKS3-630-FH LK3FE 

800A ) 450 kW S3-800-FV LKS3-800-FH LK3FE 

Flush mounting load-break switches 

125A 70 kW LKA I -I25-FV LKA I -125-FH LKIFE 

160A 90 kW tCA1- 160 -FV LKA1-160-FH LK1FE 

200A 116 kW A1-200-FV LKAI-200-FH LKIFE 

400A 235 kW LKA2- 400 -FV LKA2-400-FH LK2FE 

630A 370 kW LKA2- 630 -FV LKA2-630-FH LK2FE 

1000A 600 kW LKA3-1000-FV LKA3-1000-FH LK2FE 

Notes: All flush enclosure kits are suitable for horizontal or vertical mounting. 
Dimensions found on page 28 to 29. 
') Ventilated. 

Rollcon 
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Rollcon LKS fuse-switch dimensions 

06,5 

D 

59,5 52 

G 

12 

15 

B 

90 

0 8 

C K 

6, 

57,5 10 

135 

155 

Fuse-switches frame size RI 

5,5±1 

P 

F 

65 

37,5 

Type A B C D E F G H I J K L M N O P R 

I LKS1-40 , LKS1-63 12 6 100 M5 2 24 72 38,5 38 118 95 165 - 385 62 155.5 73 M5 - 

LKS1-100 15 7.5 116 M6 3 23 70 40.5 37 118 120 165 - 385 62 137.5 94 M8 - 

LKS1-125 15 7.5 M6 3 23 70 40,5 37 118 150 165 - 385 62 137.5 112 M8 184 
LKS1-160 20 10 M8 3 23 65 45,5 35 118 150 165 - 385 62 137.5 112 M8 184 

Fuse-switches frame size R2 

7±1 

M8 

11 

I1 

.1 ' I, 
I Layi 

m 

(M6) 

115 2 87,5 

50 

K 

M 

Type A B C D E F G H I J K L M N 

LKS2-160 20 10 146 M8 4 33 107 65 62 188 120 220 - 390 140 178 
LKS2-200 20 10 146 M8 4 33 107 65 62 188 120 220 - 390 140 178 - 

LKS2-250 25 12.5 160 M10 4 29 107 65 59.5 188 160 220 - 390 140 198 246.5 
LKS2-315 25 12.5 160 M10 6 27 107 65 59.5 188 160 220 - 390 140 198 2465 
LKS2-400 25 12.5160 M10 6 27 107 65 59.5 188 160 220 - 390 140 198 246.5 
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Rol lcon LKS fuse-switch and LKA load-break 
switch dimensions 

7±1 

Fuse-switches frame size R3 

87,5 

[ Type A B C D E F G H I J K L M N 

LKS3-630 40 20 270 M12 6 23 87 87 60 173 205 250 - 529 200 240 

LKS3-800 40 20 270 M12 6 23 87 87 60 173 205 250 - 529 200 240 

Load-break switches frame size RI 

100 

5,5±I 

94 

37,5 

M I 
- 385 62 
- 385 62 
- 385 62 

L M 
- 390 140 
- 390 140 

Type A B 

LKA1-125 15 7.5 116 M6 3 23 70 40.5 37 118 55.5 140 

LKA1-160 20 10 127 M8 3 23 65 45.5 35 118 55.5 140 

LKA1-200 20 10 127 M8 3 23 65 45.5 35 118 55.5 140 

Load-break switches frame size R2 

Type A B C D E F G H I J K 

LKA2-400 25 12.5 160 M10 4 29 107 65 59.5 143 71 166 

LKA2-630 30 15 180 M10 6 27 107 65 59.5 143 71 166 

22 Rollcon 
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Rol lcon LKA and LKP load-break switch 
dimensions 

315 

B 

09 

20,5 

345 

Load-break switches frame size R3 

190 C 

Type A 
LLKA3-1000 40 20 270 M12 6 23 

G H I J 

87 87 60 173 
K L M 

47.5 204 - 529 200 

94 5 

5.5±1 

Load-break switches frame size RI 

37,5 

M 

Type A BCD E F G H I J K L M 
LKP 1 -250 25 12.5 143 M10 4 22 66 44.5 35 118 55.5 140 - 385 62 
LKP I -400 25 12,5 143 M10 4 38 85 35 44.5 133 70 155 - 400 62 

N 0 
84 149.5 
99 164.5 

Load-break switches frame size R2 

K L M 
LKP2-400 25 12.5 160 M10 29 107 65 59.5 143 71 166 - 390 140 

LKP2-630 30 15 170 M10 28 107 65 59.5 143 71 166 - 390 140 

Rol Icon 23 
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177 51.5 208 - 529 200 
177 51.5 208 - 529 200 

Z±1 

n 

330 

50 

J K L 

342 325 374 - 699 200 

Rollcon LKP load-break switch dimensions 

Load-break switches frame size R2 

Type A B C D E F G H I J K L M 
LKP2-800 40 20 218 M12 6 31 117 80 67 154 82 166 - 401 140 

LKP2-1000 40 20 218 M12 6 31 117 80 67 154 82 177 - 401 140 

Load-break switches frame size R3 

Tvo A 
LKP3-1250 40 20 350 2xM12 10 

LKP3-1600 50 20 350 2xM12 10 
23 87 87 60 
23 87 87 60 

+.+ 
+ + 

410 

+ 
+ + 

++ 
+ + 

330 

w \ 

+ + 
+ + 

+ + 
+ + 

+ + 
+ + 

05 

333 

B4 

Load-break switches 2 x frame size R3 

K 

70 

53 

Woe A B C D F F G H I 

LKP3-2500W1 80 20 450 4xs2514 12 170 100 100 46.5 

Note: Dimensions include recommended switch terminals. Switch supplied without terminals. 
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Rol lcon LKP load-break switch dimensions 

500 - 637 

470 - 607 87 

Load-break switches R4 3 and 4 x frame size R2 

Type A B C D E F G H I J K 
LKP4-1250 40 20 463 2x014 10 40 98 137 226 252.5 136 245 - 504 400 

500 - 637 

470 - 607 

Load-break switches R4 3 and 4 x frame size R2 

C 

L 

Type A B C D E F G H I J K L 
LKP4-1600 50 20 463 2x014 10 40 98 137 226 252.5 136 245 - 504 400 

Rolicon 25 
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J K M N 0 
226 252.5 136 245 - 504 400 40 20 
226 252,5 136 245 - 504 400 50 25 
226 252.5 136 245 - 504 400 50 25 

Rol lcon LKP load-break switch and switched 
neutral dimensions 

500 - 637 

15 

010,5 

130 

0 12 

470 - 607 

Load-break switches frame size R4 3 and 4 pole 

B 

40 

286 C 

L 7±1 

54 87,5 

7LK1111111111111111WB C D 
LKP4-2000 80 20 463 4xØ14 
LKP4-2500 100 20 463 4x(2514 

P4-3150 100 20 463 4x014 

E F G 
12 38 98 
14 36 98 
14 36 98 

H 

137 
137 
137 

H 

E F 

Switched neutral pole for frame size RI + R2 

C 

LKS1-63 12 6 99 M5 2 48.5 36 48.5 200 45 
LKS1-100/ 125, LKA1-125 15 7.5 105 M6 4.5 48.5 33.5 46 200 45 
LKS1-160, LKA1-160/200 20 10 115 M8 4.5 48.5 32 46 200 45 
LKS2-160/200 20 10 146 M8 4 69 53 69 299 53 
LKS2-250/315/400 25 12.5 160 M10 4 69 55.5 69 299 53 
LKA2-400/630 25 12.5 160 M10 4 69 55.5 69 293 53 
LKP1-250/400 25 12.5 125 M8 4.5 48.5 32 46 200 45 
LKP2-400, 630 25 12.5 160 M10 4 69 58 69 293 53 
LKP2-800/ 1000 25 12.5 160 M10 4 69 40.5 69 293 53 
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Rol icon switched neutral and neutral link 
dimensions 

Switched neutral pole for frame size R3 

96 

40 

399 

CVI 

M12 

I-Type A 
LKS3-630/800, LKA-1000 52 
LKP3-1200/ 1600 52 

B 
20 192 M12 4 81 

20 192 M12 4 81 

96 40 399 
96 40 399 

Neutral link for frame size RI + R2 

N 

A F G H 

LKS1-63 12 6 114.5 M5 2.5 41.5 57 203 
LKS1-100 15 7.5 116.5 M6 3 41.5 56 203 
LKS1-125 15 7.5 116.5 M6 3 41.5 56 216 
LKS1-160 20 10 127 M8 3 41.5 54 216 
LKS2- I 60/200 20 10 146 M8 4 70 79 296.5 
LKS2-250/3151400 25 12.5 160 M10 4 70 76.5 296.5 
LKA1-125 15 7.5 116 M6 3 41.5 56 203 
LKA I -160/200 20 10 127 M8 3 41.5 54 203 
LKA2-400/630 25 12.5 160 M10 4 70 76.5 290.5 
LKP I -250/400 25 12.5 141.5 M10 4 42.5 56.5 219.5 
LKP2-400 25 12.5 160 M10 4 68.5 56.5 285 
LKP2-630 30 15 160 M10 5 67,5 56.5 285 
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Rollcon neutral link dimensions 
E F 

Neutral link for frame size R3 

11. 

C 

Rollcon flush enclosure dimensions - frame 1 
M 

V' (SWITCH) 

I 

r 

4- 

S 
T 

- VERTICAL OR HORIZONTAL HOUSING 
INSTALLATION CHOICE 

NOTE: DOOR SUITS BOTH HORIZONTAL 
AND VERTICAL ENCLOSURES 

cc 

Z- EARTH 227 

16.5 I« 120 

2 

11 I 

E1 Fl 

HOLE SIZE BI 

LK SIZE 1 FLUSH ENCLOSURE 
INSTALLATION DETAIL 

ti 
1.s 

246 

OSA 63-N1 -r 
QSA 103N1-BS 
QSA 125N1-BS 
QSA 160N1-85 

270 

270 

270 

270 

230 

230 

230 

230 

95 
120 

150 

150 

223 

223 

223 

223 

183 

183 

183 

183 

100 

116 

116 

127 

88 

101 

101 

107 

534 

43.5 

43.5 

415 

129.5 

130.5 

130.5 

130.5 

745 
745 
74.5 

74.5 

21.5 

21.5 

21.5 

21.5 

155 

155 

155 

155 

34 
34 
34 
34 

46.5 
34 
19 

19 

325 
20 

20 

145 

MB 65 56.5 65 45.5 

28 Rollcon 
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Rollcon flush enclosure dimensions - frame 2 
A 
M 

lr (SWITCH) -- X 

w 
m 
m a 
m 

...._,-[1 

I 

H 

1 

it1-7-T 
I 

r 

1-± 
I 

1 ; 

II1I I I____ m 

m 

!III 

I 

I 

I 

0 , I 

i I I, 

I I. 
II 

I j; 
1-' 

I L 
it 

1 y 
II- 

',_ 

t: 

a 
HOLE SIZE BI 

8 -07 HOLES VERTICAL OR HORIZONTAL HINGING 
INSTALLATION CHOICE 

NOTE: DOOR SUITS BOTH HORIZONTAL 
AND VERTICAL ENCLOSURES /11 /NI Er. 

'9 NI la 

el.i. CA 

; 
LK SIZE 2 FLUSH ENCLOSURE 

INSTALLATION DETAIL I. 292 

QSA 160N-DIN/BS 315 260 120 268 213 146 126 43.5 164 91.5 21.5 240 26.5 46.5 

QSA 200N-BS 315 260 120 268 213 146 126 435 164 91.5 21.5 243 26.5 46.5 

QSA 250N-DIN/BS 315 260 160 268 213 146 135 39 168 91.5 21.5 240 26.5 26.5 

QSA 315N-BS 315 260 160 268 213 146 135 39 170 91.5 21.5 240 26.5 26.5 

QSA 400N-DIN/BS 315 260 160 268 213 146 135 39 170 91.5 21.5 243 26.5 26.5 

34 MS 87.5 50.5 

34 M8 87.5 50.5 20 

34 M10 87.5 53 25 
34 M10 87.5 53 25 
34 M10 87.5 53 25 

Rollcon flush enclosure dimensions - frame 3 
324 0/A 

216.5 

193.5 HORIZONTAL HINGING -87.5 

323 ENCLOSURES 

370 0/A 

VERTICAL HINGING INSTALLATION SHOWN 

8- 07 HOLES 

DOOR SUITS BOTH HORIZONTAL AND VERTICAL ENCLOSURES 

Rollcon 

M12 

LK SIZE 3 
FLUSH ENCLOSURE 
INSTALLATION DETAILS 

29 
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Plugcon plug-in fuse-switch dimensions 

Frame size 1 LKSI-63-PI 

187 

67 

Frame size 1 LKS1-125/160-PI 

187 

IP 20 line busbar protection 

-t- 

6 175 

-t- 
45 

82.5 45 

Line busbar cover cutout 
IP 20 

f 

6mm DIA. 

Busbar 
cover 

Plug cut-out and switch 
mounting details 

175 

15 

IP 20 

11 si 
-4- 

1- 
-f- -+- `,:11 

-4- 
6mm DIA. 

1111 

45 82.5 Busbar 
cover 

lug cut-out and switch 
mounting details 15 

Busbar 

Busbar 

Frame size 2 LKS2-200/400-PI IP 20 line busbar protection Line busbar cover cutout 

30 

I II II I 

175 

1 

sl 

Plug cut-out and switch 
mounting details 

Ni 

7mm DIA. 

IP 20 

11 A 

Busbar 
cover 

15 
Busbar 

Frame size 3 LKS3-630/800-PI 

I I 

0 
0 

I I 

0 
0 

340 

0 
0 

210 

U1 

68 

310 

164 

Vs I 

L 
30 Ln 

Plug position on switch 
can be moved up to 30mm 

47-10mm DIA. 

Plug cut-out and switch 
mounting details 

30 
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Rol lcon LKM mini load-break switches 

Version A 

E 

Version B 

Version C 

Versbn D - E 

B --1 18 

25 

.5li 

r 

000 0 0 0 4, 

2 x B 

1 Switch, version A, for flush mounting, 3 poles 

2 Switch, version B, for rear and DIN rail mounting, 3 poles 

3 Switch, version C, for 45mm standard cut out, 3 poles 

4 Switch, version D, for rear and DIN rail mounting, 6 poles 

5 Change-over switch 1-0-2, version E, for rear and DIN rail 

mounting, 3 poles 

6 Switched neutral pole for version A switches 

7 Switched neutral pole version B, C, D and E switches 

8 Neutral link, non-separable 

9 Earth link 

10 Auxiliary contact N/O - N/C for version A switches 

11 Auxiliary contact N/O - N/C for version B, C, D and E 

switches 

12 Terminal shroud, 3 poles 

13 Terminal shroud, 4 poles 

14 Handle LKM black excl. door mechanism, for pos. 1, 2 and 4 

15 Handle LKM red/yellow, excl. door mechanism, for pos. 1, 2 

and 4 

16 Handle LKM black excl. door mechanism, for pos 5 

17 Door mechanism 

18 Shaft extension 

19 Shaft coupling 

20 Gasket for LKM handle, IP65 

Type A B Cl C2 DI 
LKM-25/40 16 50 61 64 60 
LKM-80/100 22 70 68 70 71 

D5 
61 64 52 25 70 04.1 64 12.5 
68 80 70 25 90 04.1 64 22.5 

Roll con 31 
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-ELECTRICAL ENGINEERING. PRODUCTS PTY LTD 
A C.N 004 304 812 e 

MELBOURNE: , - 
43 - 67 RIVER STREET, RICHMOND, VICTORIA 3121 'Telephone: (03) 429 2999 _ 

PO pox '199, RICHMOND 3121 , ;' 
< ' Fax: (03) 429 1075' -, 

'SYDNEY: 
M1" 

30 - 34 DAYSTREET NORTH,'SILVERWATER, N.S W 2141 Telephone:- (02) 74813414 
P b Box",259, ERMINGTON 2115: 

Fax; (04:648 4353 

- BRISBANE:*, 
39-COMMERCIAL"RbAD, FORTITUDE VALLEY, QUEENSLAND'4006 ',-. ,:Telephone: (07) 252 9517 - .- -e- :" p.c) Box 589 FORTITUDE VALLEY 4006 ' ' ' ` '''..- ' 

. , Fax:JO) 252 3415 ,, 

' "ADELAIDE: - ", , ..,-.., , " 
, . , 

50 CROYDON,ROAD; KESWICK; SOUTHAUSTFIALIA,5035 Telephone: (08) 2978055. 
Fax (08)371 0962 , I,' '-''''"- ' 

':' ' PEEITH:''' '` '-' N. ' ' 

38 `-'42 RA1LWAYi PARADE, BAYSWATER, WESTERN AUSTRALIA 6053 ' Telephone: (09)-271 8666 

;: ti f . . . : Fax -(09) 272 3906 

, ',,,, 

ii , ,NEWCASTLE: 
57 CRESCENT ROAD, WARATAH, NEW...SOUTH WALES 2298 'Telephone: (049) 60 2220 

: ': - 1 , ' " PO Box 326, MAYFIELD 2304 
4' 

' ' 2 

.$ ' 
, I '-,-; Fax (049) 602203 ; 

, - . :' - ' ROCKHAMPTOW 
208 DENISON STREET, ROCKHAMPTON, QUEENSLAND 4700 ' Telephone: (079)427-2277 

So .. .5 . ).. ,. , 
?, .. , 

: Fax (079) 22 2947 ' 

,, . , 
.- , :' tOVVNSVILLE:,"- , . ,.. 

. 62-LEYLAND STREE'T;GARBUTT, aUEEN§LAN4.4814 -Telephone:A077)-70 0700 
;fir ....i ' ,, 2 , Fax 107:7):76. 1457 ... ',, j, , ,` : 

:, 
. -4, tDOWDDMI3A:, : r ., , , , 

'..q.iR CARROLL STREET & STRUAN COURT, TOOWOOME3kQUEENSLAND 4350: TelePtione: (076)434 4799 - : 
. ' x F ..a (076)33'1796 

- 

AGENTS:.' 
, 

. 
, , 

. . 

'HOBAFer:. . , ' ', 
H M BAMFORD (Hebei-):199 HARRINGTON STREET, HOBART, 7000 s , 

! Telephone '(002).34 9299 Fax (004'31 1693 , 

LAUNCESTON : ' ' . ' ' .= ' 

1,,- 
H M` BAMFORD '(Launceston)o' , 59 GARFIELD STREET, LAUNCESTON, "750 
Telephone: (003)44 8811 ' . Fax: (003) 44 4069 - 

... 
,. - 

--'c' ,''' ' ',I: - ' 
. .. 

, DARWIN: -T ' ' ; 

- 
, e '. 

J BLACKWOOD,& SON Lip '(Inc Tesco Pearce), MATARAMSTFIEET; WINNE41E,1-:1820 , 

Telephone.- 89) 84 4285 4 Fdie (089) 84'3945 " (6 4,, 

. .. - 

'f'Froin July,1993' 25'Turbo Dri*,.Coorparoo,,Queen'sland',4,151 
, . 

":. '' ' 
" , ''Telephone (07Y 891,6008 Fax (07)'891 613,''', ,, , :: 

NL 04/937M 'DTP.. 

,.r 
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22 00 
A 1 Contacto 

CT 1 Thermal Overload Relay 
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CA 1 Contactors Technical Information 

":ab I b'iLLI1/6:11i I 

2 22 00 

International approval 
- World-wide application of the equipments' standard arrange- 

ment has been made possible to a large extent because of its 
compliance with the following regulations: IEC 158-1, 292-1; 
AS 1023, 1029, 1202 (Australia); BS 4941, 5424 (Great Bri- 
tain); NEMA ICS 2 (USA); VDE 0660 (German Federal Republic); 
Lloyd's Register of Shipping and Bureau Veritas (ship-building). 

- Approved by NEMKO, DEMKO, SEMKO, Finland, SEV 1025 and 
Germanischer Lloyd. 

- Contactors up to CA 1-480, thermal overload relays up to CT 
1-500 and starters are CSA listed. Special arrangements of 
contactors and thermal overload relays to comply with UL (Cata- 
logue 22 01). 

Complete line 
- A polyphase contactor series up to 1250 A having a uniform de- 

sign arrangement. 
- Sizes in geometrial progression suitable for standard motors. 
- Operating voltage up to 660 V. 
- Thermal overload relays up to 1250 A; direct current up to 

150 A. 
CET electronic motor protection unit for optimum protection and 
full utilization of the motor, eg., with intermittent operation or 
extremely heavy duty starting (CET 3 Catalogue 22 531. 

Practical modular design 
- Any combination of contactors and thermal overload relays. 
- Add-on base plates and mounting rails for contactor combina- 

tions as required, or mounting on perforated plates. 
A line of fibreglass reinforced polyester or sheet steel enclosures 
of pleasing appearance for the whole range of contactors and 
their combinations. 

- Uniform and complete range of accessories: 
Neutral links, earth (ground) terminals 
Suitable connections for main and auxiliary circuits 
Additional terminations for cables and wires of larger cross- 
sections 
Fit-on resistor for DC control 
Control and signalling equipment for built-in momentary or 
maintained contact control 
Fit-on isolating plug and control fuses 
Mechanical interlocking for reversing contactor combinations 
Latching device (from CA 1-60) 
Re-set rod and re-set magnet for all thermal overload relays 
Timing relays for star-delta starters. 

Reliable operation, demonstrated under severe industrial appli- 
cations 
- Robust design, based on the experience of a long established 

contactor manufacturer. 
- Long mechanical life due to: 

High quality bearings and low friction material 
Generously dimensioned pole faces 
Cushioning of switching impacts 

Higher breaking capacity and longer contact life due to rapid 
quenching of the arc made possible by an efficiently designed arc 
control arrangement. 

- Greater permissible making current due to: 
Minimum bounce contact system 
Low contact impact velocity because of lever-principle trans- 
mission 
High contact pressure 

High frequency of operation admissible. 
- Low demands on base due to opposing motion of contact and 

magnet systems; magnet half opposing motion from CA 1-250 
upwards. 

Easy to maintain - all parts accessible from the front 
Easy inspection due to laterally placed magnet. 

- Easy coil change for adaptation to a different voltage or 
frequency. 

- Coil marked with 50 and 60 Hz rated voltages 
- Magnet surfaces accessible for easy inspection or cleaning. 
- Arcing chambers easily removable - permits easy inspection and 

exchange of contacts. 
- Contactor and combination mounting screws accessible from the 

front. 

Sprecher + Schuh 

SP178 Oldfield Road Sinnamon Park SPS Electrical Switchboard Maintenance Manual

Q-Pulse Id TMS858 Active 10/12/2014 Page 119 of 411



Technical Information CA 1 Contactors 

Sectionalized contactor CA 1-150 

Convertible auxiliary contacts 

Safety, even under abnormal conditions 
- Can be mounted in any position (with the exception of CA 

1-630-N ... CA 1-1250-N only ±22.5 ° from a vertical plane). 
Unaffected by vibration and shock. Suitable for use on vehicles 
and ships. 

- Insensitive to contamination. Contacts well protected. 
- Pull-in and drop-out in one motion (toggle characteristic). 
- Definite pull-in at 0.85 Us (from a vertical plane ±22.5°). Conti- 

nuos operation at 1.1 Us permissible. Drop-out voltages bet- 
ween 0.7 and 0.35 Us (with DC control between 0.25 and 0.1 
Us). 

- Coil insulation class B (CA 1-250 and CA 1-480, insulation 
class F). 

- Application in a wide range of ambient temperatures: 
Reliable operation down to -25 °C. 
The rated thermal current and the admissible loading for AC 1 

(open> refer to an ambient temperature of 40 °C. 
The admissible loading (enclosed) refers to an ambient tem- 

perature of 60 °C, for the contactors CA 1-480 and larger 
50 °C (corresponds to 35 ... 40 °C ambient for the smal- 
lest possible enclosure). 

The values AC-2 ... AC-4 and star-delta-starting are limited by 
the switching capacity and therefore same values for (open> 
and (enclosed>. 

At 70 °C ambient temperature, 85% of the (enclosed) value is 
permissible. Contactors CA 1-480 and larger, 90% of the 
(enclosed) value is permissible up to an ambient temperatu- 
re of 60 °C. 

- Unaffected by climatic conditions. Standard arrangement in an 
enclosure or other suitable encapsulation may be used in the 
tropics. Reliable operation in a test performed in accordance 
with IEC 68-2-3 (damp heat 40 °C, 90 ... 95% relative humid- 
ity for 56 days) and damp cyclic climatic test (cycling between 
23 °C, 83% relative humidity and 40 °C, 92% relative humid- 
ity, 56 cycles). 

Clearly arranged, convertible auxiliary contacts 
- All auxiliary contacts are situated at the front and in one plane. 
- Auxiliary contacts can be easily converted from nto to n/c 

operations or vice-versa - even when the contactor is already 
fitted. 

- Overlapping contact function possible (early make - late break). 
- Definite function due to mechanically forced operation. 

Contactors and thermal overloads for DC operation (Catalogue 
2201) 
- 2-pole DC contactors CC 1-80 and CC 1-150 for the switching 

of DC loads. 
- At low loadings, particularly with low voltages, normal con- 

tactors can be used for the switching of DC loads. 
- Thermal overload relays for direct currents up to 150 A. 

Latched contactors (Catalogue 22 01) 
- Latched contactors CAV 1-60 ... CAV 1-480 
- Latched DC contactors CCV 1-80 and CCV 1-150 

A uniform latch is fitted onto normal contactors in place of 
auxiliary contact blocks. 

- Latched contactors CAV 1-630-N CAV 1-1250-N 
Same performance data as normal contactors. 

Further contactor combinations (Catalogue 22 01) 
- Two-step contactors CA II W and two-step starters CA II W + 

CT for motors with separate windings. 
- Two-step contactors CA II D and two-step starters CA II D + CT 

for Dahlander connected motors. 
- 1-phase active-power-component contactor CAH and 3-phase 

active-power-component contactor CAYH. 

Contents Page Page 
Technical Information, Contactors 2...3 Contactors and Starters 13...19 
Technical Information, Thermal Overload Relays 4...5 Reversing Contactors and Starters 20...24 
Selection Tables - Contactors CA 1-10-N...CA 1-1250-N and Star-Delta Starters 25...31 
Thermal Overload Relays CT 1-10...CTA 1-1250 6...9 Thermal Overload Relays 32...33 
Frequency of Operation 10 Control Voltage 34...35 
Electrical Life 11 Connection Accessories 36...37 
Arrangement of Ordering Numbers, Connections 12 Other Accessories 38...39 
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CT 1 Thermal Overload Relays 
Thermally Delayed Over-Current Relay 

Technical Information 

Quality 
Sprecher and Schuh has always paid particular attention to the 
question of motor protection and is untiring in its never-ending 
efforts to only manufacture motor protection devices which are re- 
ally deserving of this description. Consistent high quality is only 
ensured by a costly ultimate tripping current calibration process. 
The lowest and the highest current settings are individually calibra- 
ted on every thermal overload relay. This takes place with 1.05 x /e 
(no trip occurrence) and 1.2 x /e (trip occurrence within a maximum 
period of 15 min). 

Reset magnet CMR 1 CMR 3 
Pick-up power AC VA(W) 72 (651 85 165) 

DC W 60...95 30 
Pick-up voltage Min./Max. n Us 0,85...1,1 0,85...1,1 
Drop-off voltage AC Min./Max. n Us 0,7...0,2 0,7...0,2 

DC Min./Max. n Us 0,7...0,1 0,7...0,1 
Trip command AC Min./Max. s 0,04...600 0,04...10') 
duration DC Min./Max. s 0,04_40') 0,04...10') 

Only operate with early make/late break contact in series 

Average time/current characteristics curve 

CT 1-10...CT 1-30 

10 000 

1h 

1 000 

100 

10 

1 

0,8 1 2 4 6 10 20 

Multiple of the set 
current /e 

Legend see page 5 

4 22 00 

CT 1-43 

10 000 

1h 

1 000 

100 

10 

1 

Features of the CT 1 thermal overload relays 
- Slow-action tripping characteristic permits excellent utilization of 

the motor within the framework of the IEC 292-1 and SEV 138 
specifications (symbols of quality). 
Unaffected by vibration and shock. 
Excellent temperature compensation tripping limit according to 
IEC 292-1 (also to -20 °C and +60 °C). Reliable operation 
-25 °C ... 70 °C at full load. 

- Clearly labelled /e current setting scale. 
- Galvanically separated tripping and indicating circuits. 
- Direct fitting onto contactor or separate mounting by means of 

an adapter socket (CTA 1-800 and CTA 1-1250 only available 
for separate mounting). 
Accessories: Re-set rod for assembly in switch boards (s. p. 39) 

Re-set magnet for remote re-setting (see page 39) 

CT 1-10 ... CT 1-150 
- Suitable for AC and DC use. All 3 phases must be connected 

into the current path. 
- Manual test trip. 
- Reset convertible to (Hand) (with re-close prevention) or (Auto) 

(without re-close prevention). 
Types with scales for direct-on-line (yellow) or star-delta starting 
(green). 
Short-circuit proof. No damage with the high rating of back-up 
fuses permissible (Type (c) in accordance with IEC 292-1). 

- CT 1-43 and CT 1-72 equipped with differential single-phasing 
protection. 

CT 1-90 CTA 1-1250 
- Fitted with differential single-phasing protection. Accellerated 

trip with the failure of a phase. Trip limiting current approx. 85% 
of the 3-phase limiting current. 

- Current transformers for AC frequencies 50/60 Hz. 
- Slide for manual control of the snap-action contact. 
- Hand or automatic re-set as required. Third position for test trip 

with re-set button. 
- Two scale division for direct-on-line and star-delta starting. 

Technical data of the thermal overload auxiliary contacts 
Thermal overload relay type CT 1-10... 

CT 1-150 
Trip/signalling contact 
rated thermal current, enclosed 4 A 2,5 A 
AC-11 at 220V 3 A 1,6 A 

at 380V 1,6 A 1 A 
Fuses 6 A 6 A 
See pages 6 ... 9 for setting ranges and back-up fuses 

CT 1-90... 
CTA 1-1250 

4A 4A 
3A 3A 
1,6 A 1,6 A 

10A 6A 

_41 k 
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Multiple of the set 
current le 
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current le 
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Thermally Delayed Over-Current Relay 
Technical Information CT 1 Thermal Overload Relays 

Average time/current characteristics curve 

CT 1-150 

10 000 
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1 000 
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10 

CT 1-90 

10 000 

1h 

1 000 

100 

10 

1 

k 
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Multiple of the set 
current le 
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CT 1-200...CT 1-400 
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CT 1-500 
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- 200A 
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I.- 180A 
/ -1404 
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CTA 1-800 and CTA 1-1250 
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1h 
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I. - 500 4 

2 4 6 10 20 
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- 3204 

100 

7, 10 

a) 

E 

rn 
c 
a 
a 
I- 

1 

0,8 1 2 4 6 10 

Multiple of the set 
current le 

20 

Legend 

Average stray band value heated in three phases. Curves 
from cold state; curves from operationally warm state 
(previously loaded with set current). 
Stray: Tripping time ±20% or current ± 10% 

Standardised limits from operationally warm state to IEC 
292-1 (type 1). 

Sprecher + Schuh 

Single phasing (loss of one phase): 
CT 1-43, 1-72, 1-90 ... 1-1250: Ultimate tripping current approx. 
85% of the 3-phase ultimate tripping current 
CT 1-10 ... CT 1-30, CT 1-150: Ultimate tripping current approx. 
105% of the 3-phase ultimate tripping current. 
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CA 1 Contactors and 
CT 1 Thermal Overload Relays Selection Table 

Contactors CA 1-10-N 

cla 

CA 1-16-N CA 1-25-N 

Operating voltage V 220 
Rated therm. open A 25 
current /th kW 9,5 
3-ph.ACpow. enclosed A 16 
AC-11) 2) kW 6 
Switching of 3-phase motors 

Slip-ring motors AC-2 A 16 
and squirr.-cage mot. kW 4,5 
AC-3 norm. load.213) HP 6 
Squir.-cage mot. AC-4A 11 
heavy-duty starting, kW 2,7 
plugging, inching.213) HP 3,6 
Star-delta A 28') 
starting 213) kW 7,5 

HP 10 
Switching of 3-phase capacitors 

Single open') kVar 
cap.") enclosed') kVar 
Capacitor open') kVar 
banks") enclosed') kVar 

Back-up fu. (with. 0/1_)9A 
Auxi- back-up fuse") A 

6,7 
43 
6,7 
43 
35 
25 

liary /th, open'). A 20 
contacts /th, enclosed') A 10 

AC-113) A 10 
number8) 3 

CSA approved ratings (Canada)9 
Standard sizes (NEMA, EEMAC) 0+ 
Contin. curr. rat. open A 20 
Contin. cum rat. encl. A 18 
Voltage AC V") 200 
Motor load (with and HP, 3ph. 
without therm. overl.) 

5 

240 380 415 500 660 220 240 380 415 500 660 220 240 380 415 500 660 
25 25 25 25 25 45 45 45 45 45 45 63 63 63 63 63 63 
10,5 16,5'18 21,5 28,5 17 19 30 32 39 51 24 26 41 45 55 72 
16 16 '16 16 16 30 30 30 30 30 30 43 43 43 43 43 43 
6,7 10,5 11,5 14 18 11,5 12,5 20 21,526 34 16 18 28 31 37 49 

16 16 14 14 9 28 30 30 28 28 13 39 42 43 40 43 25 
4,8 7,5 7,55) 96) 7,5 7,5 9 15 15 18,5 11 11 13 22 22 30 22 
6,5 10 10 12 10 10 12,5 20 20 25 15 15 17,5 30 30 40 30 
11 10 9,5 9 5,3 21 19 16 17 17 9 28 24 30 28 28 17 
3 4,8 4,8 5,5 4 5,5 5,5 7,5 9 11 7,5 7,5 7,5 15 15 18,5 15 
4 6,5 6,5 7,5 5,5 7,5 7,5 10 12,5 15 10 10 10 20 20 25 20 
24 28') 28') 23 15,5 50') 50') 501 47') 38 21 68') 70') 72') 66') 70') 42') 
7,5 14 15 15 13 15 15 25 26 26 18,5 20 22 37 37 50 37 
10 19 20 20 17,5 20 20 34 35 35 25 27 30 50 50 67 50 

7,3 11,5 12,5 15 20 12 13 20 22,527 36 17 18 29 32 38 50 
4 7 7,5 8 10 12,5 8 9 13,5 15 18 25 12 12,5 20 22 26 35 
7,3 7,5 7,5 7,5 7,5 12 13 15 15 15 15 17 18 22 22 22 22 
4,7 7,5 7,5 7,5 7,5 8 9 13,5 15 15 15 12 12,5 20 22 22 22 

50 100 
25 25 
20 20 
10 10 

9 6 5 3 1,25 10 9 6 5 3 1,25 10 9 6 5 3 1,25 
3 4 

11/2 2+ 
30 50 
27 45 

230 460 575 200 230 460 575 200 230 460 575 
5 10 10 7,5 10 20 25 10 15 30 40 

Coil AC pick-up VA (W) 85 (701 
burden hold-in VA (W) 13 (3) 

DC pick-up W 120...190 
hold-in W 11...18 

Switching closing ms 15...25 
delay opening ms 10...20 
Endu- mechanical mil.op. 10 
rance AC-3, Main.Cont. mil.op. 1,0 (380/415 V) 

AC-11, Aux.Cont. mil.op. 3 (220 V, 2 Al 

130180) 2501150) 
15(5) 25 (7) 
290...470 320...510 
14...23 18...30 
10...20 15...25 
16...25 10...20 
10 10 
1,0 (380/415 V) 1,0 (380/415 V) 
3 (220 V, 2 A) 3 (220 V, 2 A) 

Thermal CT 1-10 
overload relays 

CT 1-16 CT 1-25 CT 1-30 

Setting range for direct starting [Al Imin. 0,07 max. 10) 
Setting range for Y,L -starting [Al (min. 1,4 max. 17,3) 
Thermal overload relay CT 1-10 
for fitting to contactor CA 1-10-N1-16-N 
Max. rated current of back-up 

[A] fuse, type (c2") 
Thermal overload relay 
for separate mounting 

10...16 
17,3...28 
1-16 
1-10-N1-16-N1-25-N 

35 35 

15...25 
26...43 
1-25 
1-16-N1 -25-N;1-40-N 

50 50 63 63 

20...30 
35...52 
1-30 
1-16-N;1 -25-R1-40-N 

50 63 63 

CTA 1-10 1-16 1-25 1-30 

Setting Setting 
range range 
for direct Fuse for direct for Y6,- Fuse 
starting ic>") starting starting cc>") 
[A] [A] [A] [A] [A] 
0,07...0,11 25kmax. 0,8...1,2 1,4...2,1 10 
0,10...0,16 251440 V 1,1...1,8 1,9...3,1 10 
0,16...0,25 25 1,6...2,4 2,8...4,1 20 
0,25...0,4 25 2,2...3,6 3,8...6,2 20 
0,4 ...0,6 25 3,2...4,8 5,5...8,3 20 
0,55...0,9 6 4,5...7 8 ...12 20 

6,5...10 11 ...17,3 25 

Rated insulation voltage Ui to 
IEC, AS, BS, SEV, VDE 0660: 
Rated insulation voltage to 
CSA, NEMA: 
Test voltage 

660 V 

600 V 
3000 V 

11 

2) 

Rated thermal current lth and rated power AC-1 (switching 
of resistive or light-inductive loads, resistance furnaces) in 
accordance with IEC, AS, BS, SEV and VDE 0660 part 2. 

( /th = continuous thermal current /th2) 
<Open> values are related to an ambient temperature of 40 °C, 
the 'enclosed> values to 60 °C (from CA 1-480 to 50 °C). AC-2 
... AC-4 and YD starting, same values for (opem and <enclosed >. 
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Selection Table 

CA 1 Contactors and 
CT 1 Thermal Overload Relays 

CA 1-40-N CA 1-60 CA 1-100 CA 1-150 

220 240 380 415 500 660 220 240 380 415 500 660 220 240 380 415 500 660 220 240 380 415 500 660 
90 90 90 
34 37 59 

90 
65 

90 
78 

90 
103 

180 180 180 
69 75 120 

180 
130 

180 
155 

180 
206 

200 200 200 
76 83 132 

200 
144 

200 
173 

200 
218 

240 240 240 240 
91 104 160 172 

240 
208 

240 
275 

75 75 75 
29 31 50 

75 
54 

75 
65 

75 
85 

125 125 125 
48 52 82 

125 
90 

125 
108 

125 
143 

140 140 140 
53 58 92 

140'140 
100 120 

140 
160 

180 180 180 180 
69 75 120 130 

180 
155 

180 
206 

75 70 72 
22 22 37 
30 30 50 

72 
40 
55 

65 
45 
60 

42 
37 
50 

110 105 105 
33 33 55 
45 45 75 

110 
63 
85 

110 
75 
100 

60 
55 
75 

140 140 140 
40 45 75 
54 60 100 

135 
75 
100 

130 
90 
125 

60 
55 
75 

180 173 170 170 
55 55 90 95 
75 75 125 130 

170 
120 
160 

50 48 49 
15 15 25 

-20-- 20 34 

47 
26 
35 

44 
30 
40 

25 
22 
30 

75 75 72 
22 22 37 
30 30 50 

72 
40 
55 

65 
45 
60 

34 
30 
40 

87 85 85 
26 26 45 
35 35 60 

87 
48 
65 

80 
55 
75 

42 
37 
50 

150 150 150 150 
45 48 80 85 
60 65 110 115 

150 
110 
150 

125 125 120 
37 40 63 
50 55 85 

120 
67 
90 

115 
80 
110 

67 
63 
85 

180 180 190 
55 60 100 
75 80 135 

200 
110 
150 

190 
132 
175 

100 
90 
125 

210 235 240 
63 75 125 
85 100 165 

230 
132 
175 

230 
160 
220 

100 
90 
125 

300 290 300.290 280 
90 90 160 165,200 
125 125 220 225 270 

24 26 41 45 55 72 48 52 83 90 110 145 53 58 92 100 120 160 64 70 110 120 145 
20 22 35 38 45 60 35 37,5 60 63 75 100 37 41 65 70 85 110 50 55 85 90 110 
24 26 40 40 40 40 48 52 70 70 70 70 53 58 90 90 90 90 64 70 110 120 145 
20 22 35 38 40 40 35 37,5 60 63 70 70 37 41 65 70 85 90 50 55 85 90 110 
125 200 250 315 
25 25 25 25 
20 25 25 25 
10 16 16 16 
10 9 6 5 3 1,25 12 11 6 5 4 1,5 12 10 6 5 4 1,5 12 10 6 5 4 1,5 
4 2 4 6 2 4 6 2 4 6 8 

21/3+ 3y, 4 
80 135 160 200 
78,5 125 150 180 
200 230 460 575 200 230 460 575 200 230 460 575 200 230 460 575 
25 25 50 60 40 40 85 110 50 50 100 140 75 75 150 190 

2701180) 
25 (8) 

900 (490) 
65 (13) 

9001490) 
65 (13) 

2000 (9401 
90 (211 

220 .360 
18...30 

470.. 760 
28...45 

470...760 
28...45 

1050...1700 
37...60 

20...30 25...35 25...35 30...45 
15...25 20...30 20...30 20...30 
10 10 10 10 
1,1 (380/415 V) 1,1 (380/415 V) 1,0 (380/415 V) 1,3 (380/415 V) 
3 (220 V, 2 A) 5 (220 V, 2 A) 5 (220 V, 2 A) 5 (220 V, 2 A) 

CT 1-43 

.0 

CT 1-72 CT 1-150 

d 

25...43 42...72 65...100 100. 150 70...90 
43,3...74,5 72,7...124,7 110.170 170. 260 121...156 
1-43 1-72 1-150 1-150 1-90 
1-25-N,1-40-N,1-60 1-40-N,1-60 1-100 1-60 1-100 1-150 1-60 1-100 1-150 1-60 1-100 1-150 

80 80 100 125 125 125 160 160 200 200 250 250 200 200 315 

1-43 1-72 1-150 1-150 1-90 

3) 

5) 

6) 

7) 

Rated operating current and rated power for 50 . . . 60 Hz in 
accordance with IEC, AS, BS, SEV, VDE. Occasional inching is 
also admissible with the rated values for AC-3; the switching 
capacities for the currents given under AC-3 have been ve- 
rified in accordance with the test conditions for AC-4. 
AC-2: 16A, 8.5 kW, 11.5 HP 
AC-2: 16A, 10.5 kW, 14 HP 
Dependent on the cross-sectional area of the connecting cable, 
the contactor may have to be fitted with larger additional main 
current connecting terminals. 

6) 

9) 

10) 

11) 

12) 

With CA 1-10-N ... CA 1-480, easily converted from n/o to n/c 
or vice-versa. 
Switching of AC magnets. 
CA 1-10-N ... CA 1-480: also approved by Lloyd's Register of 
Shipping and UL recognized. 
See catalogue 22 01 for UL listings of special arrangements of 
CA 1U-10 ... CA 1U-480 having (partly) slightly reduced ra- 
tings. 
Rated motor voltages. Corresponding nominal system voltages 
are 220...240 V; 440...480 V; 550...600 V. 
With Ilsco connection terminals: 400 A enclosed, 420 A open. 

See pages 8 and 9 for further foot notes. 
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CA 1 Contactors and 
CT 1 Thermal Overload Relays Selection Table 

Contactors CA 1-250 

'coo 

CA 1-480 CA 1-630-N 

Operating voltage V 
Rated therm. open A 
current /th kW 
3-ph.ACpow. enclosed A 
AC-1') kW 
Switching of 3-phase motors 

Slip-ring motors AC-2 A 
and squirr.-cage mot. kW 
AC-3 norm. load?)3) HP 
Squir.-cage mot. AC-4A 
heavy-duty starting, kW 
plugging, inching?)3) HP 
Star-delta A 
starting')') kW 

HP 

220 240 380 
300 300 300 
115 125 200 
250 250 250 
95 104 165 

415 
300 
215 
250 
180 

500 660 
300 300 
260 340 
250 250 
215 285 

220 
500 
190 
480 
180 

240 380 415 500 
500 500 500 500 
210 330 360 430 
480 480 480 480 
200 315 350 415 

660 220 240 380 415 500 660 
500 900 900 900 900 900 900 
570 330 350 560 610 740 970 
480 790 790 790 790'790 790 
550 300 330 520.570 680 900 

Switching of 3-phase capacitors 
Single open2) kVar 80 90 
cap.'s) enclosed2) kVar 70 75 
Capacitor open2) kVar 80 90 
banks") enclosed2) kVar 70 75 

Back-up fu. (with. 0/L)'3)A 400 
Auxi- back-up fuse's) A 25 
liary /th open2) A 25 
contacts /th enclosed2) A 16 

AC-119) A 12 10 
numbers) 2 4 

CSA approved ratings (Canada)10l 
Standard sizes (NIEMA, EEMAC) 5 

Contin. curr. rat. open A 300 
Contin. cum rat. encl. A 270 
Voltage AC V") 200 230 460 575 
Motor load (with and HP, 3ph. 75 100 200 250 
without therm. overt) 

Coil AC pick-up VAIN 2400)1100) 
burden hold-in VA (W) 85 (18) 

DC pick-up W 1500...2400 
hold-in W 45...75 
closing ms 20...35 
opening ms 15...25 

mechanical mil.op. 3 
AC-3,Main.Cont. mil.op. 1,3 (380/415 V) 
AC-11, Aux.Cont. mil.op. 3 (220 V, 3 A) 

250 250 250 250 230 175 480 480 480 500 480 270 630 630 630 650 630 630 
75 80 132 150 160 160 150 160 250 300 335 250 200 220 335 375'450 600 
100 110 175 200 220 220 200 220 350 400 450 340 270 300 450 500.600 800 
250 250 250 250 230 80 300 290 300 325 310 140 430 400 380 380 360 270 
75 80 132 150 160 75 90 90 160 185 220 132 132 132 200 220 250 250 
100 110 175 200 220 100 125 125 220 250 300 175 175 175 270 300 350 350 
430 430 430 430 420 280 800 800 800 800 800 430 1100 1100 1100 1100 1100 1100 
132 132 230 260 300 260 260 280 450 480 580 400 335 375 600 670 800 1050 
175 175 315 350 400 350 350 380 600 650 780 540 450 500 800 900 1070 1400 

140 150 180 240 
115 125 150 200 
140 150 180 185 
115 125 150 185 

135 145 230 250 300 400 
125 140 220 240 290 380 
135 145 230 250 300 300 
125 140 220 240 290 300 
800 
25 

175 190 300 330 400 520 
175 190 300,330 380 500 
175 190 300 330 400 520 
175 190 300 '330 380 500 
1250 
35 

25 30 
16 20 

6 5 4 1,5 
6 8 

12 10 6 5 4 1,5 
2 4 6 8 

10 9 6 55 4 
2 4 6 8 

2 

5'/ + 

Switching 
delay 
Endu- 
rance 

400'2) 
380'2) 
200 230 460 575 
150 175 350 400 

4000 (1500) 
150 (24) 
2700...4300 
50...80 
25...40 
20...30 
2 

7000 (3000) 
180 (60) 
2100 
40 
35...70 
35...50 
2') 

0,7 (380/415 V) 0,6 (380/415 V) 
2 (220 V, 4 A) 0,6 (380/415 V) 

Thermal CT 1-145 
overload relays 

CT 1-200 CT 1-290 CT 1-400 

.. .... P .7 P P rt. ... .,. 
boa F mkt ilg 
'.,.4., !4l 4. 

d LC 

Setting range for direct starting IAI 90...145 140...200 
Setting range for YD- starting IA] 156...251 242...346 
Thermal overload relay CT 1-145 1-200 
for fitting to contactor CA 1-60 1-100 1-150 1-250 1-150 
Max. rated current of back-up 
fuse type <c)13) IA] 200 250 315 315 315 400 400 400 
Thermal overload relay 
for separate mounting CTA 1-145 1-200 

180...290 
312... 502 
1-290 

1-250 1-480 1-250 1-480 

275...400 
476...693 
1-400 - 
1 -480 1-630-1\l'51 

500 800 800 

1-290 1-400 

") Fuse type cc> in accordance with IEC-292-1A: 
Short-circuit protection for contactors and contactors with ther- 
mal overload relays, light contact welding (can be easily broken 
apart) admissible. Time-current characteristic remains un- 
changed. No other damage. 
Auxiliary contacts: Short-circuit protection without contact wel- 
ding. 
Low voltage and HRC fuses in accordance with IEC 269-2 and 
-3, gl, gll; VDE 0636/2 and /3, gL; SEV 1010, T; SEV 1018, T2; 

SEV 1066, gl; eg. Sprecher + Schuh types SM and SN 2, Sie- 
mens type 3 NA 1; GEC-English Electric types T and GTF...; 
slow-acting screw fuses (DT). The next higher rating of rated 
current is permissible with fast-acting screw fuses (D). Back- 
up fuse as a function of the noninfluenced network short- 
circuit current level and welding protection on request. 

8 2200 Sprecher+ Schuh 
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Selection Table 

CA 1 Contactors and 
CT 1 Thermal Overload Relays 

CA 1-800-N 
0, Li c 

CA 1-1000-N 
of 0, 0 

5' 

CA 1-1250-N 
01 4r 0 _ftor 

t5'. , 
PIS, P. 

220 240 380 415" :500 660 220 240 380 415 '500 660 220 240 380 415 500 660 
1050 1050 1050'1050 1050 
380 415 660 :720 :860 

1050 
1140 

1200 1200 1200 
410 450 710 

1200 1200 
775 .935 

1200 
1230 

1350 1350 1350 
475 520 820 

1350;1350 
900 .1080 

1350 
1425 

900 900 900 '900 '900 
340 370 590 650 '780 

900 
1030 

1000 1000 1000 
380 415 660 

1000 1000 
720 860 

1000 
1140 

1160 1160 1160 
440 480 760 

1160 1160 
830 1000 

1160 
1320 

800 800 800 800 800 
250 280 450 480 580 
350 380 600 1650 780 

700 
670 
900 

1000 1000 1000 
315 335 560 
425 450 750 

1000 1000 
600 730 
800 980 

950 
935 
1250 

1160 1160 1160 
375 400 630 
500 540 850 

1160 1160 
710 850 
950 1140 

1160 
1100 
1500 

480 480 480 480 1420 
150 160 250 280 300 
-200 220 350 '375 1400 

320 
300 
400 

630 630 630 
200 220 335 
270 300 450 

610 570 
350 400 
470 540 

430 
400 
540 

700 720 700 
220 250 375 
300 350 500 

690 :630 
400 450 
540 600 

480 
450 
600 

1350 1350 1350'1350;1350 
425 470 750 800 :1000 
570 630 1000 1070 1340 

1150 
1100 
1500 

1600 1600 1600 
500 560 900 
670 750 1200 

1600 1600 
9750 1200 
1300 1600 

1550 
1500 
2000 

2000 2000 2000 
630 670 1100 
850 900 1500 

2000 2000 
1200 ' 1500 
1600' 2000 

2000 
1900 
2550 

210 230 370 400 480 650 290 325 500 550 660 875 330 360 575 630 750 1000 
210 230 370 400 480 650 275 300 460 500 600 800 325 350 550 630 720 950 
210 230 370 400 480 650 290 325 500 550 660 875 330 360 575 630 750 1000 
210 230 370 400 480 650 275 300 460 500 600 800 325 350 550 630 720 950 
1600 1600 2000 
35 35 35 
30 30 30 
20 20 20 
10 9 6 5,5 4 2 10 9 6 55 4 2 10 9 6 5,5 4 2 
2 4 6 8 2 4 6 8 2 4 6 8 
CA 1-800-C'8) 
61/, 
800 

200 230 460 575 
300 330 600 750 

7000 (3000) 
180 (60) 

2500)2100) 
75 (68) 

2500(21001 
751681 

2100 
40 

2100 
50 

2100 
50 

35...70 35...70 35...70 
35...50 35...70 35...70 
221) 121) 121) 

0,6 (380/415 V) 0,6 (380/415 V) 0,6 (380/415 V) 

5 (220 V 3 A) 5 (220 V,3 A) 5 (220 V, 3 A) 

CT 1-500 CTA 1-800 CTA 1-1250 

320_.500 500...800 780...1250 
554...866 866...1385 1350...2165 
1-500 
1-480 1-630-N'') 1-630-N") 1-800-N") 1-1000-N") 1-1000-N") 1-1250-N") 

800 1000 1250 1250 1250 1600 2000 

1-500 1-800 1-1250 

15) Thermal overload relay only for separate mounting, control relay 
not included. 

16) Including CS 3 control relay (catalogue 22 02). 
17) Thermal overload relay only for separate mounting, control relay 

not included. The CS 3 control relay (catalogue 22 02) can be 
screwed directly onto the thermal overload relay. 

Sprecher +Schuh 

18) Special CSA-approved arrangement CA 1-800-C. 
19) Single capacitors and capacitor base loads to be switched on 

network. 
20) Parallel switching to neighbouring capacitors already connected 

(resulting inductivity in the supply line to each capacitor stage: 
min. 6pH). 

21) With replacement of magnet cores: 5 mil. operations. 
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CA 1 Contactors Technical Information 

Permissible contactor operating frequency 

Switching of running squirrel-cage motors (AC-3) 
Run-up time tA = 0.25 s; relative duty cycle 40% 
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Switching of motors during run-up (AC-2 and AC-4) 
Duty cycle tED = 0.25 s ( < tA) 
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Permissible starter frequency of operation 
1. Determine the permissible frequency of contactor operation 

from the above diagrams. 
2. From the diagrams below, check that the thermal overload relay 

does not trip with repeated subjection to the run-up current. 
Run-up current /A = 4 /e 
Direct-on-line start of IEC standard motors up to 0.75 kW, or /A = 
2.3 /e with CTY relay in star-delta start. 
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Run-up current /A = 6 /e 
Direct-on-line start of IEC standard motors from 1.1 kW, or IA = 
3.5 /e with CTY relay in heavier star-delta start. 
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Sprecher +Schuh 

SP178 Oldfield Road Sinnamon Park SPS Electrical Switchboard Maintenance Manual

Q-Pulse Id TMS858 Active 10/12/2014 Page 127 of 411



. 44 

: 

-. 

. 

. . 

. - e - . . . 

- - . . 

. - 

11 

: - - 

11111111111111111111111111111111111111111 
1111111.=11A M11011111111111111==1 

INIM=M11111111011,1WW111 Ink I 1111111111111111111=M111111101M= 
IMEMMIMIIICIIIIIVINISLIa MUM MEMON11111111M 

1.111..0.11MIIIMMOOLNALIVMM4IMEMEM=1. 
011101101111111111M1111111MILMIIIIIIIM 

=0=1111=111M-1111111 WM111E11=11E11E1 ' 
IMIN=MMIMMIIMINIM11111111M711MLIMMOIMILNII NIMINBIN111MI 

NEMsulinuilimmonsomniminesEmmi WIN 
.1111111111111111111111111IIIIIIMIIIIIIIIIIM 

1111111111111111111111111111111111111111 . ea II* . 
-14 es- . . . 

I 55- 

111111111111111111111111111111111111 
won won IN NIl IMLIMILIINIMI MINIUM IMININI11111111111111MIIIIIIIM 

1111111111111111111WIll1111111WENIMm 
INVM11111MAI1OI11111/MEMIM1INI1II=111111111MMIIIIIIMINI IMMELIMIIII1MOMMIMIMIMIIIImum 
Millar1111'1III11MMI1111111111111111111111= 

11111111 

MOM. 1111.==18111 =11111BIIMll1111818121 1611 MMUNIIIIIININIIMI 
111M=MMIIIIVENLIIMIL1 111111=1110111111,1r111111111M1111 mullaxImosemonimm 
M111111111MOILIIIM11111111111111111011111WNIMINIIIIIIIMM 
11111111011011111VORIVIIIIMI.V011111111111111 
1111111311ZILINVIVIMOIIIIIINI 
111111111MINENAThilig11111111111 
4====4:11:11:WarearAWAVE&IMPIZiallN.12::::=W4 immou.1.4.44...1monim. WIML IN ..4 go s 

II% 

111111111111111111111111111A11111131 maam.amia 
. 

- 

11 

I - 44 . 

. - I I 

.11111111111111111N111111111111111 ....._______=t1111=11111MM 
NIL ywoommamm 11111, mais1wmorimMUMME1114 

MIMMLIMENIIMINON11& MIMMINUNIIEMMM1111111M 
IIERNMWMIIIIIMMILIIIIMI11111111MIIIIINIMMIIII N= MasamonkiimasloasimenommlEIMENIIIMIS. 

1131101111111101111111MIIINIIIII 

IIIIMMIRM11111%111MIE .... ammt...1 
M1511111111111IBIUMIIIIIIIIMIM11111111:011;11 

, NMI/MOM MIIKMOU11111MV IMMO 

1111211111111)1MINMAINS11111111 

1111111111111111111110iNE11011 

1 

.0 6t at a 

°. se- . . 

. 

8 

iui; 11111111111111ENIIIIIIIII 44,11 Im =nmvoommismi 
1imPO=w11111M1 111111.11.14=11111IIIIMM=M1111111=11111111== 

1111U1111111111AIIIILIMMISIIIFOILIIIII=MMIMININ11111111= 
LINIIIVE1111111011111111111111N11111171MMIII111111=111 Em ctommiolmkieLl000mm llm 

111111N01111111111WAIXIIINIIMX11111111111= 

=111MIMMIIMMIEMMII=MiNIIIIM111,011'MMIII1111111111111111MOM 
M111111M1M11111111111MMINIMAIMIVIIIIIM.11111111111111111111111MPM 
monommommietomaloolmovolso%551111=5 
111111111111111MMINE11111111111100111111M1111 

NiMIIIM=ME111111=74=1MUNoNom===MMI11111411.11m 
IIIMIMM=MIN111111111=MIIII=MMENNIIM1711MMIIIIIIMI111111 
MMIE111111111111111111111=IMINI11111111mamummuomm 

1,1111111111111611.111111111 . 
.6 so 6. es 66 Gil 666 

SP178 Oldfield Road Sinnamon Park SPS Electrical Switchboard Maintenance Manual

Q-Pulse Id TMS858 Active 10/12/2014 Page 128 of 411



CA 1 Contactors 
Ordering Number Arrangement 

Connections 

Ordering number arrangement 

Contactor 

Main contact system alternating current A 
direct current C 

Switching function: 
Star-delta 
Reversing 
Two-step with separate windings II W 
Three-step with separate windings III W 
Two-step in Dahlander connection II D 
Three-step in Dahlander connection III D 

.Active power 
Heavy duty 
Mechanical interlock 
Mechanical latch V 

CA.. .. 1-40-N-220 V 50-22+ CT 1/72 A 

Enclosure (on request): 
without controls, without re-set button 

with re-set button 
with impulse contact control and re-set button 
with maintained contact control and re-set button P 

Design series 

Contactor reference (consequent model N) 

Control voltage and frequency (or with DC: ... VDC) 

Auxiliary contacts number of n/o 
number of n/c 

Thermal overload relay series 1 (fitted onto contactor) 

Max. setting level of thermal overload relay 

Example 
Starter in single enclosure with impulse contact control CAD 1-2 5-N-2 20 V 50-2 2+CT 1/30 A 

Star-delta starter with 95 mm2 cable terminal CAY 1- 100 -220 V 50-i-CTY 1/260 A+CTY 1/260 A 
(input side, output side, earthing terminal and neutral link). with terminals B 3 1, 2 x D 3 1, E 32, N 64 

Connections 
(See pages 3 6-3 7 for special connections for round conductors) 
Cross-sectional area') /mm2 or thread') 

CA Contactors 1-10-N 1-16-N 1-25-N 1-40-N 1-60 1-100 1-150 1-250 1-480 1-630-N 1-800-N 1-1000-N 1-1250-N 

Main connect. term. 2x6 2x10 2x16 50 M8 M8 M8 M10 M12 MI6 2xM16 2xM16 2xM16 
Auxiliary contacts 2x6 2x6 2x6 2x6 2x2,5 2x2.5 2x2,5 2x2,5 2x2,5 2x4 2x4 2x4 2x4 

Coil connections 2x4 2x4 2x4 2x4 2x4 2x4 2x4 2x4 2x4 '2x4 2x4 2x4 2x4 

Earth. connect.3) M4 M5 M5 M6 M8 M8 M8 M10 M10 M8 M8 M8 M8 

Neutral link') 2x6 1x16 2x16 2,5 M8 M8 M8 M10 M12 - - - 

CT Ther. overl. rel. 1-113 1-16 1-25 1-43 1-72 1-150 1-90 1-145 1-200 1-290 1-400 1-500 
Input (CTA) 1x6 1x6 1x16 50 50 M8 M10 M10 M10 M10 M12 M16 
Output 2x6 2x6 2x10 50 50 M8 M8 M8 M8 M10 M10 M12 
Control circuit 2x2,5 2x2.5 2x2,5 2x2,5 2x2,5 2x2,5 2x2,5 2x2 5 2x2,5 2x2,5 2x2,5 2x2,5 

CTA Thermal overload relay 1-800 1-1250 
Bushing/mm 61x56 61x56 
Control circuit 2x2,5 2x2,5 

Accessories CA I-10-N ... CA 1-480 
Resistor support 2x2.5 
Built-in controls 2x2.5 

1) Cross-sectional areas in mm2 which can be connected with 3) Only in enclosures with CA 1-10-N ... CA 1-40-N and combina- 
round connectors (flexible and single-cored wires). Accordingly tions, as well as with CA 1-40-N+CT 1. 

less for cables with crimping. 4) Only against order with single contactors and combinations 
2) Connection screws for flat conductors (cable shoes and bus- without enclosures; see pages 36 and 37. 

bars) 

12 2200 Sprecher+ Schuh 
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Without Thermal Overload Relays 
Arrangement, Ordering No., Index No., Weight CA 1 Contactors 

CA 1-16-N CA 1-40-N CA 1-100 CA 1-250 CA 630-N 

SI Standard Contactors UL Recognized 
The standard contactors are listed in the UL recognized list. They 
are approved if they are connected in the factory. 
As single devices (field wiring), the UL listed special arrangement 
contactors (see catalogue 2201) must be used. 

General USA Requirements 
If UL test are not required, equipment can be used in the USA wi- 
thout the approval of a testing authority. The standard contactors 
and starters as listed in the catalogue with the given performance 
data comply with the regulations of the National Electrical Manu- 
facturers Association (NEMA) and the United States of America 
Standards Institute (USASI, previously ASA). 

__Rated 
thermal 
curr. /th 
enclosed 

3-phase 
motors 
at 415 V 
AC-3 
HP 

Arrangement') 

Ordering No. 
type 

Control 
voltage 

Auxiliary 
contacts 

Index no. Wt. [kg) 
1 off 

Contactor complete 
type Auxiliary contacts 

easily convertible 
Number and setting 

16 A 10 CA 1-10-N 2 CA.. 1-10 -N- . . V . . -21 001 0,5 
30 A 20 CA 1-16-N 2 CA.. 1-16 -N- . . . V . . -21 002 0,8 
43 A 30 CA 1-25-N 2 2 CA.. 1-25 -N- . . . V V. . -22 003 1,4 
75 A 55 CA 1-40-N 2 2 CA.. 1-40 -N- . . . V V. . -22 004 1,8 
125 A 85 CA 1-60 1 1 CA.. 1-60 005 3,9 

2 2 CA.. 1-60 - . . . V . . -22 006 4,0 
3 3 CA.. 1-60 - . . . V . . -33 007 4,1 

140 A 100 CA 1-100 1 CA.. 1-100 008 3,9 
2 2 CA.. 1-100 - . . V . . -22 009 4,0 
3 3 CA.. 1-100 - . . V . . -33 010 4,1 

180 A 130 CA 1-150 1 CA.. 1-150 011 9,4 
2 2 CA.. 1-150 - . . V . . -22 012 9,5 
3 3 CA.. 1-150 - . . . V . . -33 013 9,6 
4 4 CA.. 1-150 014 9,7 

250 A 200 CA 1-250 1 1 CA.. 1-250 - . . . V . . -11 015 11,0 
2 2 CA.. 1-250 016 11,1 
3 3 CA.. 1-250 - . . V . . -33 017 11,2 
4 4 CA.. 1-250 - . . . V . . -44 018 11,3 

480 A 400 CA 1-480 1 1 CA.. 1-480 019 15,9 
2 2 CA.. 1-480 - . . . V . . -22 020 16,0 
3 3 CA.. 1-480 - . . . V . . -33 021 16,1 
4 4 CA.. 1-480 - . . . V . . -44 022 16,2 

Contactor complete 
type Auxiliary contacts 

not convertible 
Number and setting 

630 A 500 CA 1-630-N 1 1 CA . . 1-630 -N- . . . V . . -11 023 45,2 
2 2 CA . . 1-630 -N- . . . V V. . -22 024 45,35 
3 3 CA . . 1-630 -N- . . . V V. . -33 025 45,5 
4 4 CA . . 1-630 -N- . . . V . . -44 026 45,7 

800 A 650 CA 1-800-N 1 1 CA . . 1-800 -N- . . . V . . -11 027 48,2 
2 2 CA . . 1-800 -N- . . V V. . -22 028 48,35 
3 3 CA . . 1-800 -N- . . . V V. . -33 029 48,5 
4 4 CA . . 1-800 -N- . . . V . . -44 030 48,7 

CA 1-800-C2) . . CA . . 1-800 -C- . . . V . . - . . 031 +1,5 
1000 A 800 CA 1-1000-N 1 CA . . 1-1000-N- . . . V . . -11 032 50,2 

2 2 CA . . 1-1000-N- . . . V . . -22 033 50,35 
3 3 CA . . 1-1000-N- . . . V . . -33 034 50,5 
4 4 CA . . 1-1000-N- . . . V . . -44 035 50,7 

1200 A 950 CA 1-1250-N 1 CA . . 1-1250-N- . . . V . . -11 036 53,2 
2 2 CA . . 1-1250-N- . . . V . . -22 037 53,35 
3 3 CA . . 1-1250-N- . . . V . . -33 038 53,5 
4 4 CA . . 1-1250-N- . . . V . . -44 039 53,7 

Contactors with enclosures on request 
See pages 34 and 35 for control voltage ordering number suppl. 
See pages 36 and 37 for connection accessories 

11 Contactors in enclosures are equipped with a neutral terminal 
2) Special arrangement CSA approved 

Sprecher + Schuh 22 00 13 
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CA 1 Contactors 
Without Thermal Overload Relays 

Position and Markings of the Connection Terminals 
Dimensions [mm) 

Position and markings of the connection terminals 

Contactors with normal compliment of contacts 
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41 

42 
0 

0 0 
33 21 

34 22 
0 0 

0 
13 

14 

0 

00 
.2 .1 

2) 

-4 .3 00 

00 
2.1 

2) 

.4 .3 
00 

00 
.2 .1 

1) 

.4 .3 00 

0 
A 

B 
0 0 0 0 0 0 0 

2 
T1 

4 
72 

6 
73 

5/) d 
2 
Ti 

4 
72 

6 
T3 2 4 6 

Ti T2 T3 

CA 1-10-N 
CA 1-16-N 

CA 1-25-N 
CA 1-40-N 

1 3 5 

CA 1-60, 1-100 

L1 L2 L3 
1 3 5 

0 0 0 
8 6 4. 2. 

OE, 00 00 00 0 
.2 .1 .2 .1 .2 .1 .2 .1 A 

2) 2) 2) 1) 

40 -4 .3 4.3 .4.3 8 00 00 00 00 0 
7 5 3. 1 

0 0 0 
2 4 6 
71 T2 T3 

CA 1-150, 1-250 
CA 1-480 

z 
2 0 OA° BO 0 z z 

%IL II 

L1 

T1 

L2 

T2 

L3 

T3 

111N,- 
01.000 It II 

3 
1) Normal arrangement 
2) Only on separate order 

1) 21 

2) 2) 

rvi cper 

r it 

nr 

V 2 11 0 0 0 Z0 
0 z 

2 4 6 
CA 1-630-N ... CA 1-1250-N 

Auxiliary contacts CA 1-10-N...CA 1-480 
As supplied: 

Contactor 
CA 1-10-N . . . CA 1-40-N 

CA 1-10-N . . . CA 1-40-N 
CA 1-25-N and CA 1-40-N 
CA 1-60 .. . CA 1-480 

After conversion: 
Terminal des. in acc. 
with EN 50 005 

Terminal des. in acc. 
with EN 50 005 

13-14 11-12 
21-22 23-24 
33-34 31-32 
41-42 43-44 

Dimensions [mm) 

Contactor CA 1-10-N 

26 

Contactor CA 1-16-N 

12 29 r- n 

M3.5') 

04,5 /1MN 
M4.) 

04,5 

Contactor CA 1-25-N 

O 

0 

33.5 
18.5 18,5 

5 
28.5 

M5 

05.3 

Contactor CA 1-40-N 

40 

Contactor CA 1-60, CA 1-100 Contactor CA 1-150 
121.5 

38 38 
16ri 

42.5 

00,11113111=r= 
25 12.5 

100- 
137.5 I 0 

175 '200' ) 

200 
See page 15 for footnotes to the dimension diagrams 
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Without Thermal Overload Relays 
Dimensions [mm] CA 1 Contactors 

Contactor CA 1-250 Contactor CA 1-480 

12) 

Contactor CA 1-630-N 

0 0 0 
C, 

Contactor CA 1-800-N 
306 

50 

Contactor CA 1-1000-N 

50 r..t_...120 

[701 !13.5 

Contactor CA 1-1250-N 

11 Earth connection 
2) Neutral link 
31 Cable terminal 
°) Special connection possible (see pages 36 and 37) 
71 Fitting of control elements 

Sprecher + Schuh 

9) Fitting of DC controls 
121 Fitting of latch 
") Distance to the co-ordinating zero point of a further contactor or 

starter of the same size. Neutral link with a width of 25 mm has 
been taken into consideration with CA 1-250 and CA 1-480. 

161 Protection distance in accordance with relevant specifications. 

2200 15 
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CA 1 + CT 1 Starters Contactors with Fitted Thermal Overload Relays 
Arrangement, Ordering No., Index No., Weight 

CA 1-10-N+CT 1-16 CA 1-25-N+CT 1-43 CA 1-150+CT 1-200 CA 1-480+CT 1-500 CA 1-630-N+CTA 1-800 

Rated 
motor 
load 
AC-3') 
at 415 V 

Arrangement') 

Contactor Thermal overload relay 
type type setting range 

Ordering no. Control Therm. 
type voltage o/I 

Index. 
no. 

Wt. lkg] 
1 off 

HP 
Auxiliary contacts: 2 n/o and 1 n/c 
easily convertible (see page 5) 

0,01 CA 1-10-N CT 1-10 0,07...0,11 A CA .. 1-10 -N- ... V ..+CT 1/0,11 A 001 0,66 
0,02 CA 1-10-N CT 1-10 0,1 ...0,16 A CA .. 1-10 -N- ... V V. . +CT 1/0,16 A 002 
1/22 CA 1-10-N CT 1-10 0,16...0,25 A CA .. 1-10 -N- ... V V. . + CT 1/0,25 A 003 
Ve CA 1-10-N CT 1-10 0,25...0,4 A CA .. 1-10 -N- ... V V. . + CT 1/0,4 A 004 
YEI CA 1-10-N CT 1-10 0,4 ...0,6 A CA .. 1-10 -N- ... V V. . + CT 1/0,6 A 005 
Y, CA 1-10-N CT 1-10 0,55...0,9 A CA .. 1-10 -N- ... V V. . + CT 1/0,9 A 006 
1/2 CA 1-10-N CT 1-10 0,8 ...1,2 A CA .. 1-10 -N- ... V V. . + CT 1/1,2 A 007 
% CA 1-10-N CT 1-10 1,1 ...1,8 A CA .. 1-10 -N- ... V ..+CT 1/1,8 A 008 
1,5 CA 1-10-N CT 1-10 1,6 ...2,4 A CA .. 1-10 -N- . . . V . . +CT 1/2,4 A 009 
2 CA 1-10-N CT 1-10 2,2 ...3,6 A . CA .. 1-10 -N- . . . V V. . +CT 1/3,6 A 010 
3 CA 1-10-N CT 1 - 1 0 3,2 ...4,8 A CA .. 1-10 -N- . . . V V. . +CT 1/4,8 A 011 
4 CA 1-10-N CT 1-10 4,5 ...7 A CA .. 1-10 -N- ... V .. +CT 1/7 A 012 
5 6,7 CA 1-10-N CT 1-10 6,5 ...10 A CA .. 1-10 -N- . . . V V. . +CT 1/10 A 013 
7,5 10 CA 1-10-N CT 1 - 1 6 10 . . . 1 6 A CA .. 1-10 -N- ... V ..+CT 1/16 A 014 
15 CA 1-16-N CT 1-25 15 ...25 A CA .. 1-16 -N- ... V . . +CT 1/25 A 015 1,05 
20 CA 1-16-N CT 1-30 20 ...30 A CA .. 1-16 -N- ... V . . +CT 1/30 A 016 

Auxiliary contacts: 2n/o and 2 n/c 
easily convertible (see page 5) 

25 30 CA 1-25-N CT 1-43 25 ...43 A CA .. 1-25 -N- ... V V. . + CT 1/43 A 017 2,1 
40 50 CA 1-40-N CT 1-72 42 ...72 A CA .. 1-40 -N- ... V V. . +CT 1/72 A 018 2,8 

Auxiliary contacts: 1 n/o and 1 n/c (convertible) 
In addition max. 2 aux. contact blocks (see page 381 

75 CA 1-60 CT 1-150 65 ...100A 41 CA .. 1-60 - ... V . . + CT 1/100 A 019 5,1 
85 CA 1-60 CT 1-150 100 ...150 A 51 CA .. 1-60 - . . . V . . + CT 1/150 A 020 
100 CA 1-100 CT 1-150 100 ...150 A 5) CA .. 1-100 - ... V . . +CT 1/150 A 021 

Auxiliary contacts: 1 n/o and 1 n/c (convertible) 
In addition max. 3 aux. contact blocks (see page 381 

130 CA 1-150 CT 1-200 140 ...200 A CA .. 1-150 - ... V . . + CT 1/200 A 022 11,6 
150 CA 1-250 CT 1-200 140 ...200 A CA .. 1-250 - ... V V. . + CT 1/200 A 023 12,2 
200 CA 1-250 CT 1-290 180 ...290 A CA .. 1-250 - ... V V. . +CT 1/290 A 024 12,3 
220 CA 1-480 CT 1-290 180 ...290 A CA .. 1-480 - ... V V. . +CT 1/290 A 025 18,2 
300 CA 1-480 CT 1-400 275 ...400 A CA .. 1-480 - ... V V. . +CT 1/400 A 026 18,3 
400 CA 1-480 CT 1-500 320 ...500 A CA .. 1-480 - ... V V. . +CT 1/500 A 027 20,4 

Auxiliary contacts: 1 n/o and 1 n/c (not convertible) 
In addition max. 3 aux. contact blocks (see page 38) 

500 CA 1-630-N CTA 1-800 500 ...800 A '1 CA .. 1-630 -N- ... V ..+CTA 1/800 A 028 52,5 
650 CA 1-800-N CTA 1-800 500 _800 A 3) ' CA .. 1-800 -N- ... V ..+CTA 1/800 A 029 55,5 
800 CA 1-1000-N CTA 1-1250 780 ...1250 A 3) CA .. 1-1000-N- ... V ..+CTA 1/1250 A 030 57,5 
950 CA 1-1250-N CTA 1-1250 780 _1250 A 3) CA .. 1-1250-N- ... V ..+CTA 1/1250 A 031 60,5 

Starters with enclosures on request 
See pages 34 and 35 for control voltage ordering number suppl. 
See pages 36 and 37 for connection accessories 

See page 32 for contactor combination possibilities with other thermal overload relays 

UL Recognized 

As a starter, either the listed special arrangements (catalogue together with listed thermal overload relays for separate mounting 
22 011, or the recognized standard contactors must be used CTA 1 U, even if they are connected in the factory. 

'( AC-2: Values in kW same as for AC-3 
3) Thermal overload relay for separate mounting, not fitted, con- 

trol relay not included. The CS 3 control relay (catalogue 22 021 
can be screwed directly onto the thermal overload relay. 

4) 

5) 

8) 

With differential single phasing protection: CT 1-90, 70...90 A: 
032, place thick printed current value in ordering no. 
With differential single phasing protection: CT 1-145, 90...145 
A: 033, place thick printed current value in ordering no. 
Including control connection B-95 
With special connection in accordance with CSA: 034 
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Contactors with Fitted Thermal Overload Relays 
Dimensions [mm] CA 1 + CT 1 Starters 

CA 1-10-N + CT 1/10 A 
CA 1-10-N + CT 1/16 A 

26 33 
13113 I 

m 3.5') - 

Ni_ *- 0 
19) -I /04.5 
-TOI ,r, git 

n i 

79-01 ,,,_ _on 
r2:1_.,th,L.1, 114s-1 271 

1-6 _I 

_14.5116.5 ! 46.51 2.5 
j2 IL._ 82 ") 

80 :-.- - I. 

NI 

CA 1-16-N + CT 1/10 A 
CA 1-16-N + CT1/16 A 

CA 1-16-N + CT 1/25 A 
CA 1-16-N + CT 1/30 A 

Oi 

28.5 35.5 
15115 1 

2) 
121 

1:11112 

11111111111 

29 
4 

4.5 

771-le'L' /Fr) 
M4 

271 1 3.5 

65 I 

103') 78:5 

CA 1-25-N + CT 1/16 A 

M5 

CA 1-25-N + CT 1/25 A 
CA 1-25-N + CT 1/30 A 

33.5..!0.5 
185118.5 

15 I 1 1 2) 
28.5 

71 9) 

CA 1-25-N + CT 1/43 A 

M5 

053 

0/ 

CA 1-40-N + CT 1/25 A 
CA 1-40-N + CT 1/30 A 

CA 1-40-N + CT 1/43 A 
CA 1-40-N + CT 1/72 A 

1) 

2) 

3) 

4) 

5) 

7) 

Earth connection 
Neutral link 
Cable terminal 
Special connection possible (see pages 36 and 371 
Re-set button 
Fitting of control elements 

9 Fitting of DC controls 
'21 Fitting of latch 
' 3) Distance to the co-ordinating zero point of a further contactor or 

starter of the same size. Neutral link with a width of 25 mm has 
been taken into consideration with CA 1-250 and CA 1-480. 

Sprecher + Schuh 22 00 17 
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CA 1 + CT 1 Starters 
Contactors with Fitted Thermal Overload Relays 

Dimensions (mml 

CA 1- 60 + CT 1/100 A 
CA 1- 60 + CT 1/150 A 

28 

94 

28 

16 

24 

135 

50 

2) 

O 

1 44.5 7.51' 
150") 

150 

C21 

CA 1-100 + CT 1/100 A 
CA 1-100 + CT 1/150 A 

27.5 

56.5, 
75.5 

138.5 

CA 1-60 + CT 1/43 A CA 1-100 + CT 1/72 A 
CA 1-60 + CT 1/72 A 

94 
28 

Mal 
16 nia Mir 

-arm nu nu=s:, 

75 

150') 
150 

27.5 

2,5 3,5 

38...47 

47 

88,5. 
138,5 

2) 

M 8') 

R') 

06,4 

CA 1-60 -I- CT 1/ 90 A CA 1-100 + CT 1/ 90 A 
CA 1-60 + CT 1/145 A CA 1-100 + CT 1/145 A 

106,5 

28r28 
1 24 

. 1 

O 

O 
p3 0 to 

16 

43 43 

77.5 

155 

166 

166'3) 

29.5 
06.5 

MB') 

12) 

M8') 

R') 

2 

53.5 

179 

CA 1-150 + CT 1/150 A 

21.5 

38 

6 

VY 

9) 

12.5 

200 

U) 

U) 

CA 1-150 + CT 1 90 A 
CA 1-150 + CT 1/145 A 
CA 1-150 + CT 1/200 A 

121.5 

2) 

Eni 
100 L 

L 100 

tarn 27.51 

IMERNI 

O 

12.5 

)9) 

200) 

200 

Lc') 

42.5 

182 

12) 

08,4 

ma') 

6 
I 

07 

CA 1-250 + CT 1/145 A 
CA 1-250 + CT 1/200 A 

142 

CA 1-250 + CT 1/290 A 

200 180 

225 L 181 

wi h a b c d e f g 
CT 1-145 104,5 10 16 M8 114,5 350 55,5 
CT 1-200 

112 5 12,525 M10 125 360,5 56,5 
CT 1-290 " 

See page 19 for footnotes 
18 22 00 Sprecher + Schuh 

SP178 Oldfield Road Sinnamon Park SPS Electrical Switchboard Maintenance Manual

Q-Pulse Id TMS858 Active 10/12/2014 Page 135 of 411



Contactors with Fitted Thermal Overload Relays 
Dimensions [mm] CA 1 + CT 1 Starters 

CA 1-480 + CT 1/200 A 
CA 1-480 + CT 1/290 A 
CA 1-480 + CT 1/400 A 

175 

152.. 

-7 I 

miLlEil----14. I-1-# tug 
133 

--..-...- 83 111.5 1 75 

158 I 200 
233 

1 29 7 5) 2 i 2 

272.5 

6 

61124) 

101 

CA 1-480 + CT 1/500 A 

CA 1-630-N + CT 1/500 A CTA 1.800, CTA 1-1250 
(application with CA 1-630-N . . CA 1-1250-N 
Dimension diagrams see page 15) 

I 5 ) 

11 Earth connection 12) Fitting of latch 
2) Neutral link 13) Distance to the co-ordinating zero point of a further contactor or 
3) Cable terminal starter of the same size. Neutral link with a width of 25 mm has 
4) Special connection possible (see pages 36 and 37) been taken into consideration with CA 1-250 and CA 1-480. 
5) Re-set button ") CS 3 control relay (order separately) 
7) Fitting of control elements 161 Protection distance in accordance with relevant specifications. 
9) Fitting of DC controls 
") Fitting of interlock 

Sprecher + Schuh 22 00 19 
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CAU 1 Reversing Contactors 
Without Thermal Overload Relays 

Arrangement, Ordering No., Index No., Weight, Dimensions 

CAU 1-16-N CAU 1-40-N CAU 1-250 

Contactor combination consisting of 2 contactors, main and con- 
trol wiring as well as electrical interlock') 
Rated 3-phase Arrangement 
thermal motors 

Suitable for maintained or impulse contact control in accordance 
with schematic diagram S 4 11 71 

current /th at 415 V Contactor Mechanical Ordering no. Control 
enclosed AC-3 type interlock type voltage 

HP Spare aux. cont.: 1 n/o each, convertible 
16A 10 CA 1-10-N without CAU . . . 1-10 

with CAUM . . 1-10 
30 A 20 CA 1-16-N without CAU . . . 1-16 

with CAUM . . 1-16 
Spare aux. cont.: 1 n/o, 1 n/c each, cony. 

43 A 30 CA 1-25-N without CAU . . . 1-25 
with CAUM . . 1-25 

75 A 55 CA 1-40-N without CAU . . . 1-40 
with CAUM . . 1-40 

Additional aux. cont. blocks: 2 each 
125 A 85 CA 1-60 without CAU . . . 1-60 

with CAUM . . 1-60 
140 A 100 CA 1-100 without CAU . . . 1-100 

with CAUM . . 1-100 
Additional aux. cont. blocks: 3 each 

180 A 130 CA 1-150 without CAU . . . 1-150 
with CAUM . . 1-150 

250 A 200 CA 1-250 without CAU . . . 1-250 
with CAUM . . 1-250 

480 A 400 CA 1-480 without CAU . . . 1-480 
with CAUM . . 1-480 

Index no. Wt. [kg) 
1 off 

001 
002 

1,1 
1,35 

003 1,5 
004 1,75 

005 3,1 
006 3,8 
007 3,8 
008 4,1 

009 8,2 
010 8,5 
011 8,2 
012 8,5 

013 19,9 
014 20,2 
015 23 
016 24 
017 32 
018 33 

Contactors with enclosures on request 
See pages 34 and 35 for control voltage ordering number suppl. 
See page 38 for additional auxiliary contacts 

Dimensions [mm) 

CAU 1-10-N 

26 164'0 

a, 

'K 
r 30 

9 I 

0.11/1 
l_ 

YYY 
K2 IP, I 

T1-1 
NI 

.0117 

/)), _2 
-,' L--- i -143.5-9 

-ZIEHi 

'g 
'77 - ..- M4 

. 1 ------- 

1. 82 133 I 2'11 - 7 

162 74.5 , 

CAUM 1-10-N 
112 

67 

45 

9I 2 2 

n-7 X86 

_ M3.5K 

_t e 

-i vii 

78 18 m. 
110 164" 

162 

89.5 

CAU 1-16-N 

85. 

151151_ '1 .33.5 

:?! IT- ,:),,,, 4. L.----:44.8 
IF , .;,,,,_, -m: 

K2 1 k ''\ 1 

-1'1 
_In 

I __, OOC !9, 

1.. 90 135. 52:1--1' 8-(125 
178 

1 .. 80.5' 

CAUM 1-16-N 
104 

115115 . 48.5 

1271 6 
--ur I '7'7' ^ 7-17' 

m I 

78 128 5 ,j 
110 I leo 

178 

`4- 

95.5 

86 

M4 

1) Combinations in enclosures are equipped with a neutral 
terminal. 

See page 21 for footnotes to the dimension diagrams. 
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Without Thermal Overload Relays 
Dimensions [mm] CAU 1 Reversing Contactors 

CAU 1-25-N CAUM 1-25-N 

65 

F424- 

L119 

6 

Ms 

CAU 1-40-N 

49 240'4 

i3F1- 255 34 50)) 

1 

06.2 

1- 

MS 

,03 

CAUM 1-40-N 

6 

CAU 1-60 
CAUM 1-60 

CAU 1-100 
CAUM 1-100 

94 300', 
26120 4 2 

,) n .41.5 

711 

CAU 1-150 
CAUM 1-150 

CAU 1-250 
CAUM 1-250 

142 475") 

CAU 1-480 
CAUM 1-480 

52 F.52 

ot 

12111111rilM111111 

175 570") 

lan=.11111111ilti 
11111 I 

522 14 
0, -4. 

550 
9)I 

0 

95 

237 

014 

...- 0 9 

1) 

2) 

3) 

4) 

7) 

9) 

Earth connection 
Neutral link 
Cable terminal 
Special connection possible (see pages 36 and 37) 
Fitting of control elements 
Fitting of DC controls 

Sprecher + Schuh 

"1 Fitting of interlock 
131 Distance to the co-ordinating zero point of a further contactor or 

starter of the same size. Neutral link with a width of 25 mm has 
been taken into consideration with CA 1-250 and CA 1-480. 

141 Space necessary for internal connections 

22 00 21 

SP178 Oldfield Road Sinnamon Park SPS Electrical Switchboard Maintenance Manual

Q-Pulse Id TMS858 Active 10/12/2014 Page 138 of 411



CAU 1 + CT 1 Reversing Starters 
Reversing Contactors Fitted with Thermal Overload Relays 

Arrangement, Ordering No., Index No., Weight 

CAU 1-16-N+CT 1/25A CAU 1-40-N+CT 1/72 A CAU 1-250+CT 1/290 A 

Contactor combination consisting of two contactors, a thermal 
overload relay, main and control wiring as well as electrical inter- 
lock') 

Suitable for maintained and impulse contact control in accordance 
with schematic diagram S 4 51 71 

Motor 
rating 
AC-32) 
at 415 V 

Arrangement 

Contactor Thermal o/I Mechanical 
type Setting range interlock 

Thermal 
Ordering no. Control overload 
type voltage relay 

Index no. Wt. [kg) 
1 off 

HP Spare auxiliary contacts: 1 n/o each, convertible 
3 4 CA 1-10-N 4,5 ...7 A3) without CAU ... 1-10 -N- . . . V .. + CT 1/7 A 001 1,2 

with CAUM .. 1-10 -N- . .. V .. +CT 1/7 A 002 1,4 
5 6,7 CA 1-10-N 6,5 ...10 A without CAU . .. 1-10 -N- . . . V .. + CT 1/10 A 003 1,2 

with CAUM .. 1-10 -N- ... V .. +CT 1/10 A 004 1,4 
7,5 10 CA 1-10-N 10 ...16 A without CAU ... 1-10 -N- . .. V .. + CT 1/16 A 005 1,2 

with CAUM .. 1-10 -N- ... V .. + CT 1/16 A 006 1,4 
15 CA 1-16-N 15 ...25 A without CAU . .. 1-16 -N- .. . V .. + CT 1/25 A 007 1,8 

with CAUM .. 1-16 -N- . .. V .. +CT 1/25 A 008 2,0 
20 CA 1-16-N 20 ...30 A without CAU . .. 1-16 -N- .. . V .. + CT 1/30 A 009 2,4 

with CAUM .. 1-16 -N- . . . V .. + CT 1/30 A 010 2,6 
Spare auxiliary contacts: 1 n/o and 1 n/c each, convertible 

25 30 CA 1-25-N 25 ...43 A without CAU . .. 1-25 -N- .. . V .. + CT 1/43 A 011 3,7 
with CAUM .. 1-25 -N- . .. V .. +CT 1/43 A 012 4,0 

40 50 CA 1-40-N 42 ...72 A without CAU ... 1-40 -N-- . . . V .. + CT 1/72 A 013 4,7 
with CAUM .. 1-40 -N- ... V .. + CT 1/72 A 014 5,0 

Additional auxiliary contact blocks: 2 each 
75 CA 1-60 65 ...100 A') without CAU . . . 1-60 - ... V V. . +CT 1/100 A 015 9,1 

with CAUM .. 1-60 - ... V .. + CT 1/100 A 016 9,4 
85 CA 1-60 100...150 A5) without CAU ... 1-60 - .. . V V. .+ CT 1/150 A 017 9,1 

with CAUM .. 1-60 - .. . V .. + CT 1/150 A 018 9,4 
100 CA 1-100 100...150 A5) . without CAU ... 1-100 - .. . V V. .+ CT 1/150 A 019 9,1 

with CAUM . . 1-100 - .. . V .. + CT 1/150 A 020 9,4 
Additional auxiliary contact blocks: 3 each 

130 CA 1-150 140...200 A without CAU ... 1-150 - . . . V .. +CT 1/200 A 021 21,2 
with CAUM . . 1-150 - .. . V .. + CT 1/200 A 022 21,5 

150 CA 1-250 140...200 A without CAU ... 1-250 - . . . V .. + CT 1/200 A 023 24,5 
with CAUM . . 1-250 - .. . V .. + CT 1/200 A 024 25,5 

200 CA 1-250 180...290 A without CAU ... 1-250 - .. . V .. + CT 1/290 A 025 24,6 
with CAUM .. 1-250 - . . . V .. + CT 1/290 A 026 25,6 

220 CA 1-480 180...290 A without CAU .. . 1-480 - . . . V .. + CT 1/290 A 027 34,2 
with CAUM .. 1-480 - . . . V .. + CT 1/290 A 028 35,3 

300 CA 1-480 275...400 A without CAU . . . 1-480 - . . . V .. + CT 1/400 A 029 34,3 
with CAUM .. 1-480 - . .. V .. + CT 1/400 A 030 35,4 

400 CA 1-480 320...500 A without CAU . . . 1-480 - . .. V .. + CT 1/500 A 031 36,3 
with CAUM .. 1-480 - ... V .. +CT 1/500 A 032 37,4 

Starters with enclosures on request 
See pages 34 and 35 for control voltage ordering number suppl. 
See pages 36 and 37 for connection accessories 
See page 38 for additional auxiliary contacts 
See page 32 for contactor combination possibilities with other thermal overload relays 

') Combinations in enclosures are equipped with a neutral termi- 
nal. 

21 AC-2: Values in kW same as for AC-3 
3) See page 16 for further setting ranges as starters. Place thick- 

printed current value in ordering number. 

With differential single-phasing protection: CT 1-90 70...90 A: 
033, place thick-printed current value in ordering no. 

5) With differential single-phasing protection: CT 1-145 90...145 
A: 034, place thick-printed current value in ordering number. 

22 22 00 Sprecher+ Schuh 
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r 

Reversing Contactors Fitted with Thermal Overload Relays 
Dimensions [mm] CAU 1 + CT 1 Reversing Starters 

CAU 1-10-N + CT 1/10 A 
CAU 1-10-N + CT 1/16 A 

- 13.5. 

_ i 3 . 
14-1 "3 

'21 2 

83 I 84 

167 

CAUM 1-10-N + CT 1/10 A 
CAUM 1-10-N + CT 1/16 A 

1431 lbJ ._.. 

167 

CAU 1-16-N + CT 1/16 A CAUM 1-16-N + CT 1/16 A 

CAU 1-16-N + CT 1/25 A 
CAU 1-16-N + CT 1/30 A 

CAUM 1-16-N + CT 1/25 A 
CAUM 1-16-N + CT 1/30 A 

E,F1; / 
I .6 

mP.L4r1,,r-i I 

t 

, 

16'd 35 
, 1465, 98 

I 1809 

CAU 1-25-N + CT 1/25 A 
CAU 1-25-N + CT 1/30 A 

33.5 405 

1.51183 33.5 *5,8 

Fill I 

2 

M5 

of 
2_1 o, 615 

g1 L'j 

Fl 1j 
1121 

o/- 
9 69.5 

.4141-11- 
91191. 3.5 

112 d. 224.1 104 

83 

222 

CAUM 1-25-N + CT 1/25 A 
CAUM 1-25-N + CT 1/30 A 

65 415 

.1151 

alma 

48.5 

6 

M5 

FeJ 

845 

78 

110 

222 

3,5 

98 

119 

4 

CAU 1-25-N + CT 1/43 A CAUM 1-25-N + CT 1/43 A 

CAU 1-40-N + CT 1/43 A 
CAU 1-40-N + CT 1/72 A 

2 
F238 

.1241241.1_ 

120 240, 
12:1, 

'411 

40 43 

2252 34.5 
56.) 

101 1 ,j) 2 
052 

35 
89.5 

103.5 

r) 

CAUM 1-40-N + CT 1/43 A 
CAUM 1-40-N + CT 1/72 A 

cot 
K2 It 

110 

651 

2 

, 
IIIIIM1111-1 

IF! I I IN , 
I 

f..? . 
'il 

i. 

I - 

9,1 

- g 

K1 

...9 

i 
F1 0.1 

11-1 

28 52 

70 2400 
1 

238 

See page 24 for footnotes 
Sprecher + Schuh 22 00 23 
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CAU 1 + CT 1 Reversing Starters 
Reversing Contactors Fitted with Thermal Overload Relays 

Dimensions )mm) 

CAU(M) 1- 60 + CT 1/72 A 
CAU(M) 1-100 + CT 1/72 A 

94 200. 
_42±11_._ I 1 

13_4 1 ,0 2 41,5 

F.1 

CAU 1-60 + CT 1/ 90 A CAU 1-100 + CT 1/ 90 A 
CAU 1-60 + CT 1/145 A CAU 1-100 + CT 1/145 A 

with mechanical 
interlock 
on request 

CAU(M) 1-60 + CT 1/100 A 
CAU(M) 1-60 + CT 1/150 A 

g1.7- 'R 415 

ri 

CAU(M) 1-100 + CT 1/100 A 
CAU(M) 1-100 + CT 1/150 A 

me) 

CAU(M) 1-150 + CT 1/100 A 
CAU(M) 1-150 + CT 1/150 A 

CAU(M) 1-150 + CT 1/145 A 
CAU(M) 1-150 + CT 1/200 A 

ONI§ I 

C211111 tat 

11= 

375 L.4-'-4.) 114 

400 

J10 

with a b c d q 
CAU(M) 1-250 + CT 1/200 A CT 1-145 104,5 10 16 M8 80,5 
CAU(M) 1-250 + CT 1/290 A CT 1-200 

112 5 12,5 25 M1081,5 
CT 1-290 " 

142 

CAU(M) 1-480 + CT 1/200 A 
CAU(M) 1-480 + CT 1/290 A 
CAU(M) 1-480 + CT 1/400 A 

I 10111 
OEN 

4.. 
050 

70 

CAU(M) 1-480 + CT 1/500 A 

, 

iii 
lonninquone,4 

113:611111111: 

111111 

hhl 
WO'S 

550 

-T- 

1) 

) 

3) 

4) 

5) 

7) 

9) 

Earth connection 
Neutral link 
Cable terminal 
Special connection possible (see pages 36 and 37) 
Re-set button 
Fitting of control elements 
Fitting of DC controls 

24 22 00 

"I Fitting of interlock 
12) Fitting of latch 
13) Distance to the co-ordinating zero point of a further contactor or 

starter of the same size. Neutral link with a width of 25 mm has 
been taken into consideration with CA 1-250 and CA 1-480. 

"I Space necessary for internal connections 

Sprecher + Schuh 
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Star-Delta Contactor Combinations 
with 1 Thermal Overload Relay 
Arrangement, Ordering No., Index No., Weight CAY 1 + CT(Y) 1 Star-Delta Starters 

CAY 1-40-N+CTY 1/124,7 A CAY 1-250+CT 1/502 A 

Combination consisting of 3 contactors, 1 thermal overload relay 
(that is, K2M contactor wiring only protected by back-up fuses), ti- 
ming relay, main and control wiring'). K3M contactor is always one 
size smaller, with the exception of CAY 1-10-N. 

Suitable for maintained or impulse contact control in accordance 
with schematic diagram S 5 51 63. 
Timing relay: KOG 

Motor 
rating 
at 415 V 

HP 

Arrangement 
Contactor Thermal o/I 
K1M and K2M Setting range 

Ordering no. 
type 

Thermal 
Control overload 
voltage relay 

Index no. Wt. (kg] 
1 off 

Spare auxiliary contacts (easily convertible): 
K3M: 2 n/o; K2M: 1 ri/o; K1 M: ln/o + 1 n/c 

5,5 CA 1-10-N 5,5 ...8,3 A') CAY . 1-10 -N- ... V .. + CTY 1/8,3 A 001 2,4 
7,5 CA 1-10-N 8 ...12 A CAY . 1-10 -N- ... V . . +CTY 1/12 A 002 
12 CA 1-10-N 11 ...17,3 A CAY . 1-10 -N- ... V .. + CTY 1/17,3 A 003 
20 CA 1-10-N 17,3...28 A C A Y . . 1-10 -N- . V .. + CTY 1/28 A 004 
30 CA 1-16-N 26 ...43 A C A Y . . 1-16 -N- . . V .. +CTY 1/43 A 005 3,7 
35 CA 1-16-N 35 ...52 A C A Y . . 1-16 -N- . V .. +CTY 1/52 A 006 

Spare auxiliary contacts (easily convertible): 
K3M: 2 n/o; K2M: 1 n/o + 1 n/c; K1 M: 1 n/o + 2 n/c 

40 50 CA 1-25-N 43,3...74,5 A CAY . 1-25 -N- . . . V .. +CTY 1/74,5 A 007 5,4 
Spare auxiliary contacts (easily convertible): 
K3M: 2 n/o + 1 n/c; K2M: 1 n/o + 1 n/c; 
KW: 1 n/o+ 2 n/c 

60 90 CA 1-40-N 72,7...124,7 A CAY . . 1-40 -N- . .. V .. + CTY 1/124,7 A 008 7,3 
Spare auxiliary contacts (easily convertible): 
K3M: 2 n/o+ 1 n/c; K1 M: 1 n/c 
Additional auxiliary contact blocks (see page 38): 
K2M, K1fv1: 2 each 

90 CA 1-60 110 ...170 A 'I CAY . 1-60 - . . . V .. +CTY 1/170 A 009 14,1 
130 CA 1-60 110 ...170 A B) CAY 1-60 - . .. V .. +CTY 1/170 A 010 
150 CA 1-60 170 ...260 A 'I CAY 1-60 - . .. V .. +CTY 1/260 A 011 

Spare auxiliary contacts (easily convertible): 
K3M: 1 n/o; K1 M: 1 n/c 
Additional auxiliary contact blocks (see page 38): 
CAY 1-100: 2 each 
CAY 1-150: K3M: 2; K2M + K1 M: 3 each 
CAY 1-250 + CAY 1-480: 3 each 

175 CA 1-100 170 ...260 A 4) CAY . 1-100 - . V . . + CTY 1/260 A 012 14,1 
200 CA 1-150 170 ...260 A CAY . 1-150 - . V .. + CTY 1/260 A 013 31,3 
225 CA 1-150 242 ...346 A 8) CAY .. 1-150 - V .. + CT 1/346A 014 32,4 
350 CA 1-250 312 ...502 A 8) CAY . 1-250 - . . . V .. + CT 1/502 A 015 37,4 
500 CA 1-480 476 ...693 A 8) CAY . 1-480 - . . . V . . + CT 1/693 A 016 49,8 
650 CA 1-480 554 ...866 A 8) CAY . 1-480 - . . . V . . + CT 1/866 A 017 52,5 

Starters with enclosures on request 
See pages 34 and 35 for control voltage ordering number suppl. 
See pages 36 and 37 for connection accessories 

See pages 32 for combination possibilities with other thermal overload relays 

1) Combinations in enclosures are equipped with a neutral 
terminal. 

2) Further setting ranges: 1,4...2,1 A; 1,9...3,1 A; 2,8...4,1A; 
3,8...6,2 A; place thick-printed current value in ordering 
number. 

3) With differential single phasing protection: CT 1-90, 121...156 
A: 018; place thick-printed current value in ordering number. 

4) With differential single phasing protection: CT 1-145, 156...251 
A: 019;_place thick-printed current value in ordering number. 
Thermal overload relays with double setting scale for direct-on- 
line and star-delta starting. The setting range indicated above 
is applicable for delta operation. 

8) 

Sprecher +Schuh 22 00 25 
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CAY 1 + CT(Y) 1 Start-Delta Starters 
Star-Delta Contactor Combinations 

with 1 Thermal Overload Relay 
Dimensions [mm] 

CAY 1-10-N + CTY 1/12 A 
CAY 1-10-N + CTY 1/17,3 A 
CAY 1-10-N + CTY 1/28 A 

Side view A-A 

30 04.8 

7 

L 80 
35 

m3.5") 

M4 

fr) 

M 3.5') 

CAY 1-16-N + CTY 1/43 A 
CAY 1-16-N + CTY 1/52 A 

109 

Side view A-A 

CAY 1-25-N + CTY 1/74,5 A 

Side view A-A 

05,8 

M5 

M5 

CAY 1-40-N + CTY 1/124,7 A 
Side view A-A 

106.5 

CAY 1-60 + CTY 1/170 A 
CAY 1-60 + CTY 1/260 A 

94 

28 28 

24 

161 

420'6 

° 

1.111517 I trilfraW 

K2M 

24 Fl 

t.1 

16 

244 

395.5 

418 

7.5 

41.5 

89.5 

152.5 

4,5 

M8') 

8,1 

064 

CAY 1-100 + CTY 1/170 A 
CAY 1-100 + CTY 1/260 A 

'MEDEg7=5" 
0 

K3M K2M 

K47 

28r2.8 

24 

94 ,3) 
4 

a) 2 41.5 

et 

435 

450 

g 2 

16 1 I 1444.5 

244 

7.5 

16 

.70.5 

89.5 

152.5 

4, 

wor) 

008') 

M8') 

145) 

-06.4 

CAY 1-60 + CT 1/156 A 
CAY 1-60 + CT 1/251 A 

120 530 
28r.28 

-21.- 7- /') 6.4 

K3M 

1.1 

0 

82M 

505 

431:3 

531 

B 

6 

M8') 

M8') 

9') 

CAY 1-100 + CT 1/156 A 
CAY 1-100 + CT 1/251 A 

06,4 

K3M 

120 

1 4 1 

530 

rt_ II Mil I Hid ru1 

K2M 

o 

195 505 

45.5 

531 

69,5 

195 

M8') 

See page 27 for footnotes 
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Star-Delta Contactor Combinations 
with 1 Thermal Overload Relay 
Dimensions [mm] CAY 1 + CT(Y) 1 Star-Delta Starters 

CAY 1-150 + CTY 1/170 A 
CAY 1-150 + CTY 1/260 A 

1215 550_ ") 
38 r38 

ri- 
I 

11111711111F11111.. 

8 

16.111..1 I L72 
1281L3L._ 

L 1255 

320 
525 

550 
125 

605., 

17 14.5 4.5 

70,5.I I 

895 1 

186 

- 0.4 

CAY 1-150 + CT 1/251 A 
CAY 1-150 + CT 1/346 A 

soroiwzi. 

KM 

4 9999110151w:rs CiAinraz= 

1275 550' 4 

581 at i 

I 

...,.u, FI 

0, g 

525 

0 

8 

214 
75 

, 

60.5 

1116 1 1117 I \') 1?-- 
43 1713 I 

3215 

550 
4125 

ma.) 

-.54 

196 

CAY 1-250 + CT 1/251 A 
CAY 1-250 + CT 1/346 A 
CAY 1-250 + CT 1/502 A 

142 

43 
1 
43 

I- I II I 
DM I 

COMINI11111in 

1 

O 

625 

7 

loud' 
4t .; 1,42 - 

143 43 

I ) 

1, 

82.5 , 

I 

1 

.ro.) nem 
R') 

I 17 275 

6545 

1_9 
207 

675 

9 

with a b c d g 
CT 1/251 A 104,5 10 16 M8 80,5 
CT 1/346 A 112,5 12,5 25 M10 81,5 
CT 1/502 A 

CAY 1-480 + CT 1/693 A 

r II ri B-1 

30 25 
445.5 

518 

550 

16 

8 

1 
570 ") 

t 

125 J 
250 

262 

611 

14 

CAY 1-480 + CT 1/866 A 

1) Earth connection 
2) Neutral link 
3) Cable terminal - 
4) Special connection possible (see pages 36 and 37) 
5) Re-set button 
7) Fitting of control elements 

Sprecher + Schuh 

13) Distance to the co-ordinating zero point of a further contactor or 
starter of the same size. Neutral link with a width of 25 mm has 
been taken into consideration with CA 1-250 and CA 1-480. 

14) Space necessary for internal connections 

2200 27 
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CAY 1 + CT(Y) 1 + CT(Y) 1 

Star-Delta Starters 
Star-Delta Contactor Combinations 

with 2 Thermal Overload Relays 
Arrangement, Ordering No., Index No., Weight 

CAY 1-40-N+CTY 1/124,7 A+CTY 1-124,7 A CAY 1-250+CT 1/502 A+CT 1/502 A 

Star-delta starter CAY for reduced line cross-sectional area to the 
motor and for heavy duty starting. Combination') consisting of 
3 contactors, 2 thermal overload relays, main and control wiring 
with one timing relay. K3M contactor is always one size smaller 
with the exception of CAY 1-10-N. 

Suitable for maintained or impulse contact control in accordance 
with schematic diagram S 5 51 64. 
Timing relay: KOG 

Motor rating 
at 415 V 
Normal Heavy 
start duty start 

HP HP 

Arrangement 
Contactor Thermal o/I 
type setting range 
K 1M a. K2M F1 IA1 F2 (Al 

Ordering no. 
type 

Spare auxiliary contacts (easily convertible): 
K3M: 2 n/o; K2M: 1 n/o; K1 M: 1n/o + 1 n/c 

5,5 4 CA 1-10-N 5,5 ...8,3 5,5 ...8,3 2) CAY..1-10 
7,5 5,5 CA 1-10-N 8 ...12 8 ...12 CAY..1-10 
12 10 CA 1-10-N 11 ...17,3 11 ...17,3 CAY..1-10 
20 15 CA 1-10-N 17,3...28 17,3...28 CAY..1-10 
30 25 CA 1-16-N 26 ...43 26 ...43 CAY..1-16 
35 30 CA 1 -16 -N 35 ...52 .35 ...52 CAY..1-16 

Spare auxiliary contacts (easily convertiblel: 
K3M: 2 n/o; K2M: 1 n/o + 1 n/c; 
K 1 M: 1 n/o + 2 n/c 

50 40 CA 1-25-N 43,3...74,5 43,3...74,5 CAY..1-25 
Spare auxiliary contacts (easily convertible): 
K3M: 2 n/o + 1 n/c; K2M: 1 n/o+ 1 n/c; 
KIM: 1 n/o + 2 n/c 

90 75 CA 1-40-N 72,7...124,7 72,7...124,7 CAY..1-40 
Spare auxiliary contacts (easily convertiblel: 
K3M: 2 n/o + 1 n/c; K1 M: 1 n/c 
Additional auxiliary contact blocks: 
K2M/K1M: 2 each (see page 381 

130 100 CA 1-60 110 ...170 110 ...170 31 CAY..1-60 
150 150 CA 1-60 170 ...260 170 ...260 'I CAY..1-60 

Spare auxiliary contacts (easily convertible): 
K3M: 1 n/o; K1 M: 1 n/c 
Additional auxiliary contact blocks (see page 38) 
CAY 1-100: 2 each 
CAY 1-150: K3M: 2; K2M/K 1M: 3 each 
CAY 1-250 + CAY 1-480: 3 each 

175 150 CA 1-100 170 ...260 170 ...260 CAY..1-100 
200 150 CA 1-150 170 ...260 170 ...260 CAY..1-150 
225 225 CA 1-150 242 ...346 242...346 8) CAY..1-150 
250 
350 

250 
300 CA 1-250 312 ...502 312 ...502 8) CAY..1-250 

500 425 CA 1-480 476 ...693 476 ...693 8) CAY..1-480 

650 500 CA 1-480 554 ...866 554 ...866 8) CAY..1-480 

((In) Thermal 
c overload relay 
U > Fl F2 

Index Wt. 
no. fkg) 

1 off 

N- ...V.. +CTY1 /8,3A +CTY 1/8,3A 001 2,6 
-N-...V..+CTY1/12A +CTY1/12A 002 
-N-...V..+ CTY 1/17,3A + CTY 1/17,3A 003 
-N-...V..+ CTY 1/28A + CTY 1/28A 004 

4-CTY1/43A +CTY 1/43A 005 4,0 
-N-...V.. + CTY 1/52A + CTY 1/52A 006 

-N-...V.. + CTY 1/74,5A + CTY 1/74,5A 007 5,7 

-N-...V..+ CTY 1/124,7A + CTY 1/124,7A 008 8,5 

-...V..+CTY1/170A+CTY 1/170A , 009 15,2 
-...V.. + CTY 1/260 A + CTY 1/260 A 010 

-...V.. +CTY1/260A + CTY1 /260A 1 011 15,2 
-...V..+CTY1/260A+CTY1/260A j 012 32,4 
-...V..+CTY1/346A+CT 1/346A , 013 34,6 

-...V..+ CT 1/502 A + CT 1/502A 014 39,7 
-...V.. + CT 1/693 A + CT 1/693A , 015 52,2 

CT 1/866A + CT 1/866A i 016 57 

Starters with enclosures on request 
See pages 34 and 35 for control voltage ordering number suppl. 
See pages 36 and 37 for connection accessories 

See page 32 for combination possibilities with other thermal overload relays 

1) Combinations in enclosures are equipped with neutral terminal. 
2) Further setting ranges: 1,4...2,1 A; 1,9...3,1 A; 2,8...4,1 A; 

3,8...6,2 A; place thick-printed current value in ordering 
number. 

3) Differential single phasing protection: CT 1-90, 121...156 A: 
017; place thick-printed current value in ordering number. 

4) 

8) 

Differential single phasing protection: CT 1-145, 156...251 A: 
018; place thick-printed current value in ordering number. 
Thermal overload relays with double setting scale for direct-on- 
line and star-delta starting. The setting range indicated above 
is applicable for delta operation. 

28 22 00 Sprecher + Schuh 
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Star-Delta Contactor Combinations 
with 2 Thermal Overload Relays 
Dimensions [mm] 

CAY 1 + CT(Y) 1 + CT(Y) 1 

Star-Delta Starters 

CAY 1-10-N + CTY 1/17,3 A + CTY 1/17,3 A 
CAY 1-10-N + CTY 1/28 A + CTY 1/28 A 

4,8 

M4 

9,) 

M3.5.1 

CAY 1-16-N + CTY 1/43 A + CTY 1/43 A 
CAY 1-16-N + CTY 1/52 A + CTY 1/52 A 

1 15 

12 

" 
K2M 

2 

1310 

RIO di 
-EN= 
K47 MN 

k ..tIddilli 
M11= ° 121 IN 

34 

CAY 1-25-N + CTY 1/74,5 A + CTY 1/74,5 A CAY 1-40-N + CTY 1/124,7 A+ CTY 1/124,7 A 

40 43 

22 

11111.111: 
1M 

45 

I rIPPIA 
0 75 

24 24 

37 

120 120 360 

Side view A-A 

34,5 
2 34,5*) 

M5 

106.5 

95) 

CAY 1-60+CT 1/156 A+CT 1/156 A 
_CAY 1-60+ CT 1/251 A + CT 1/251 A 

120 531'') .40 

6,4 

K M 

K47 

K2M 

F2 

24 

8 

43143 

505 

531 

45.5 

16 

69.5 

95 

MW 

CAY 1-60 + CTY 1/170 A + CTY 1/170 A 
CAY 1-60 + CTY 1/260 A + CTY 1/260 A 

94 420") 
28128 

-12+4 2 4 . 

418 

t) Earth connection 
2) Neutral link 
3) Cable terminal 
4) Special connection possible (see pages 36 and 37) 
5) Re-set button 
7) Fitting of control elements 

Sprecher + Schuh 

3) Distance to the co-ordinating zero point of a further contactor or 
starter of the same size. Neutral link with a width of 25 mm has 
been taken into consideration with CA 1-250 and CA 1-480. 

14) Space necessary for internal connections 

22 00 29 
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CAY 1 + CT(Y) 1 + CTIY) 1 

Star-Delta Starters 
Star-Delta Contactor Combinations 

with 2 Thermal Overload Relays 
Dimensions (mm] 

CAY 1-100 + CT 1/156 A + CT 1/156 A 
CAY 1-100 + CT 1/251 A + CT 1/251 A 

120 531 ") 
28281 

2-4 

CAY 1-100 + CTY 1/170 A + CTY 1/170 A 
CAY 1-100 + CTY 1/260 A + CTY 1/260 A 

28111: 

94 450 ") 

) 455 

K2M 

7,5 

6 

705 

885 

152.5 

M8') 

9) 

064 

CAY 1-150 + CTY 1/260 + CTY 1/260 

178: 
16 r 

38 

CIIIMINIIMM 
T31 

1.161161.M 

26 

MEM 

556, 

,s9A1 

161,1 I 72 

j28 28 

3215 

525 

550 

-L I 
6 17__I 4.5 

705 .2 

89.5 

'21 127 

186 

KW) 

CAY 1-150 + CT 1/251 A + CT 1/251 A 
CAY 1-150 + CT 1/346 A + CT 1/346 A 

11:11711 Tim= 

NVA 

121.5 550 
38138 

' 6-1-I I /--12,) -1- Li I 

11.111.111.1WM 4 

MIME 
.. -111111:=-1- -' 

IIPPIP 2 LIII!' 4 

16 111 L 7 :1Z5 : 17 

a 

31.43 1 43. j 
196 

- .- 7 

525 

550 

II 

r48.1 

1) 

2) 

3) 

4) 

5) 

7) 

Earth connection 
Neutral link 
Cable terminal 
Special connection possible (see pages 36 and 37) 
Re-set button 
Fitting of control elements 

30 22 00 

13) Distance to the co-ordinating zero point of a further contactor or 
starter of the same size. Neutral link with a width of 25 mm has 
been taken into consideration with CA 1-250 and CA 1-480. 

14) Space necessary for internal connections 

Sprecher + Schuh 
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Star-Delta Contactor Combinations 
with 2 Thermal Overload Relays 
Dimensions [mm] 

CAY 1 + CT(Y) 1 + CT(Y) 1 

Star-Delta Starters 

CAY 1-250 + CT 1/251 A + CT 1/251 A 
CAY 1-250 + CT 1/346 A + CT 1/346 A 
CAY 1-250 + CT 1/502 A + CT 1/502 A 

with a b c d ci 

CT 1/251 A 104,5 10 16 M8 80,5 
CT 1/346 A 
CT 1/502 A 

112,5 12,5 25. M10 81,5 
142 

838 

?-1 

riTi°111=1: INE91 

WANE MOW' 
L3,31.3.1 

571,5 

625 

kro 
e 

° I c I 1 
142 I a 

11.D2= 
-207 

I 

812.) 

6545 

CAY 1-480 + CT 1/693 A + CT 1/693 A 

pill hid 
11:12:111111:1:11e=1 

119111 

1- 

I 30 

/ 7T: 

APt 
_i_t_ - 

O 

445.5 570") 
518 I 16 

125 

250 
550 262 

14 

821 

810') 

-09 
14 

CAY 1-480 + CT 1/866 A + CT 1/866 A 

1) Earth connection 
2) Neutral link 
3) Cable terminal 
4) Special connection possible (see pages 36 and 37) 
5) Re-set button 
7) Fitting of control elements 

Sprecher + Schuh 

13) Distance to the co-ordinating zero point of a further contactor or 
starter of the same size. Neutral link with a width of 25 mm has 
been taken into consideration with CA 1-250 and CA 1-480. 

14) Space necessary for internal connections 

2200 31 
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CT 1 and CTY 1 Thermal Overload Relays 
for Direct-on-Line or Star-Delta Starting 

for Fitting onto Contactors 
Type, Ordering No., Index No., Weight 

Type Setting range for 
direct-on-line star-delta 
starting') starting2) 
[A] [A] 

For fitting onto contactor 
including attatchment parts 
Contactor CA 1-...or 
Y ,L starter CAY 1 

Ordering no. 
Type Current 

Index no. 
Weight 
I kg ] 
1 off 

CT 1-10 0,07...0,11 1-10-N CT 1-10 -0,11 A 001 0,16 
0,1 ...0,16 CT 1-10 -0,16 A 002 
0,16...0,25 1-10-N CT 1-10 -0,25 A 003 
0,25...0,4 CT 1-10 -0,4 A 004 
0,4 ...0,6 1-10-N CT 1-10 -0,6 A 005 
0,55...0,9 CT 1-10 -0,9 A 006 
0,8 ...1,2 1-10-N CT 1-10 -1,2 A 007 

1,4 ...2,1 CTY 1-10 -2,1 A 008 
1,1 ...1,8 1-10-N CT 1-10 -1,8 A 009 

1,9 ...3,1 CTY 1-10 -3,1 A 010 
1,6 ...2,4 1-10-N CT 1-10 -2,4 A 011 

2,8 ...4,1 CTY 1-10 -4,1 A 012 
2,2 ...3,6 1-10-N CT 1-10 -3,6 A 013 

3,8 ...6,2 CTY 1-10 -6,2 A 014 
3,2 ...4,8 1-10-N; 1-16-N CT 1-10 -4,8 A 015 

5,5 ...8,3 CTY 1-10 -8,3 A 016 
4,5 ...7,0 1-10-N; 1-16-N CT 1-10 -7,0 A 017 

8 ...12 CTY 1-10 -12 A 018 
6,5 ...10 1-10-N; 1-16-N CT 1-10 -10 A 019 

11 ...17,3 CTY 1-10 -17,3 A 020 
CT 1-16 10 ...16 1-10-N; 1-16-N; 1-25-N CT 1-16 -16 A 021 

17,3 ...28 CTY 1-16 -28 A 022 
CT 1-25 15 ...25 1-16-N; 1-25-N CT 1-25 -25 A/1-16 023 0,25 

26 ...43 CTY 1-25 -43 A/1-16 024 
15 ...25 1-40-N CT 1-25 -25 A/1-40 025 

26 ...43 CTY 1-25 -43 A/1-40 026 
CT 1-30 20 ...30 1-16-N; 1-25-N CT 1-30 -30 A/1-16 027 

35 ...52 CTY 1-30 -52 A/1-16 028 
20 ...30 1-40-N CT 1-30 -30 A/1-40 029 

35 ...52 CTY 1-30 -52 A/1-40 030 
CT 1-43 25 ...43 1-25-N 6) CT 1-43 -43 A/1-25 031 0,7 

43,3 ...74,5 6) CTY 1-43 -74,5 A/1-25 032 
25 ...43 1-40-N 6) CT 1-43 -43 A/1-40 033 

43,3 ...74,5 6) CTY 1-43 -74,5 A/1-40 034 
25 ...43 1-60 6) CT 1-43 -43 A/1-60 035 

43,3 ...74,5 6) CTY 1-43 -74,5 A/1-60 036 
CT 1-72 42 ...72 1-40-N 6) CT 1-72 -72 A/1-40 037 

72,7 ...124,7 6) CTY 1-72 -124,7 A/1-40 038 
42 ...72 1-60; 1-100 6) CT 1-72 -72 A/1-60 039 

72,7 ...124,7 6) CTY 1-72 -124,7 A/1-60 040 
CT 1-150 65 ...100 1-60; 1-100 CT 1-150 -100 A/1-60 041 1,1 

110 ...170 CTY 1-150 -170 A/1-60 042 
65 ...100 1-150 CT 1-150 -100 A/1-150 043 

110 ...170 CTY 1-150 -170 A/1-150 044 
100 ...150 1-60; 1-100 CT 1-150 -150 A/1-60 045 

170 ...260 CTY 1-150 -260 A/1-60 046 
100 ...150 1-150 CT 1-150 -150 A/1-150 047 

170 ...260 CTY 1-150 -260 A/1-150 048 

Thermal overload relays with current transformers 50/60 Hz 
CT 1-90 70 ...90 121 ...156 1-60; 1-100 3) 6) CT 1-90 -90 A/1-60 049 2,3 

1-150 3) 6) CT 1-90 -90 A/1-150 050 2,1 
CT 1-145 90 ...145 156 ...251 1-60; 1-100 3) 6) CT 1-145 -145 A/1-60 051 2,3 

1-150 3) 6) CT 1-145 -145 A/1-150 052 2,1 
1-250 3) 6) CT 1-145 -145 A/1-250 053 2,1 

CT 1-200 140 ...200 242 ...346 1-150 3) 6) CT 1-200 -200 A/1-150 054 2,2 
1-250 3) 6) CT 1-200 -200 A/1-250 055 2,2 
1-480 3) 6) CT 1-200 -200 A/1-480 056 2,4 

CT 1-290 180 ...290 312 ...502 1-250 3) 6) CT 1-290 -290 A/1-250 057 2,3 
1-480 3) 6) CT 1-290 -290 A/1-480 058 2,5 

CT 1-400 275 ...400 476 ...693 1-480 3) 6) CT 1-400 -400 A/1-480 059 2,4 
CT 1-500 320 ...500 554 ...866 1-480 3) 6) CT 1-500 -500 A/1-480 060 4,5 

1-630-N 3)4)6) CT 1-500 -500 A/1-630 061 5,1 
CTA 1-800 500 ...800 866 ...1385 for separate mounting 'PM CTA 1-800 -800 A 062 7,3 
CTA 1-1250 780 ...1250 1350...2165 for separate mounting 'PM CTA 1-1250-1250 A 063 7,3 

For connection accessories see pages 36 and 37 
Re-set rod for extending the re-set button, see page 39 
Re-set magnet for remote re-setting, see page 39 

1) Set current = rated motor current = 
overload relay phases 

2) Set current = rated motor current = 
thermal overload relay phases. 

3) Thermal overload with double setting 
rect-on-line and star-delta starting. 

current in the 3 thermal 

1,73 x current in the 3 

scale: same type for di- 

4) Incl. control relay CS 3 (catalogue 2202) 
5) Control relay not included. The CS 3 control relay (catalogue 

2202) can be screwed directly onto the thermal overload relay. 
6) With differential single phasing protection: accelerated trip 

with the loss of one phase. 
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for Direct-on-Line or Star-Delta Starting 
for Separate Mounting 
Type, Ordering No., Index No., Weight CTA 1 and CTYA 1 Thermal Overload Relays 

Type 

Thermal overload relay including connection socket 

Setting range for 
direct-on-line star-delta 
starting') starting2) 
(A) IA) 

Ordering no. 
Type Current 

Index no. 
Weight 
[kg) 
1 off 

CTA 1-10 0,07...0,11 CTA 1-10 -0,11 A 001 0,22 
0,1 ...0,16 CTA 1-10 -0,16 A 002 
0,16...0,25 CTA 1-10 -0,25 A 003 
0,25...0,4 CTA 1-10 -0,4 A 004 
0,4 ...0,6 CTA 1-10 -0,6 A 005 
0,55...0,9 CTA 1-10 -0,9 A 006 
0,8 ...1,2 CTA 1-10 -1,2 A 007 

1,4 ...2,1 CTYA 1-10 -2,1 A 008 
1,1 ...1,8 CTA 1-10 -1,8 A 009 

1,9 ...3,1 CTYA 1-10 -3,1 A 010 
1,6 ...2,4 CTA 1-10 -2,4 A 011 

2,8 CTYA 1-10 -4,1 A 012 
2,2 ...3,6 CTA 1-10 -3,6 A 013 

3,8 ...6,2 CTYA 1-10 -6,2 A 014 
3,2 ...4,8 CTA 1-10 -4,8 A 015 

5,5 ...8,3 CTYA 1-10 -8,3 A 016 
4,5 ...7 CTA 1-10 -7 A 017 

8 ...12 :CTYA 1-10 -12 A 018 
6,5 ..10 CTA 1-10 -10 A 019 

11 ...17,3 CTYA 1-10 -17,3 A 020 
CTA 1-16 10 ...16 CTA 1-16 -16 A 021 

17,3 ...28 CTYA 1-16 -28 A 022 
CTA 1-25 15 ...25 CTA 1-25 -25 A 023 041 

26 ...43 CTYA 1-25 -43 A 024 
CTA 1-30 20 ..30 CTA 1-30 -30 A 025 

35 ...52 CTYA 1-30 -52 A 026 
CTA 1-43 25 ...43 6) CTA 1-43 -43 A 027 0,6 

43,3 ...74,5 6) CTYA 1-43 -74,5 A 028 
CTA 1-72 42 ...72 6) CTA 1-72 -72 A 029 

72,7 ...124,7 5) CTYA 1-72 -124,7 A 030 
CTA 1-150 65 ...100 CTA 1-150 -100 A 031 1,0 

110 ...170 CTYA 1-150 -170 A 032 
100 ...150 CIA 1-150 -150 A 033 

170 ...260 CTYA 1-150 -260 A 034 

Thermal overload relays with current transformers 50/60 Hz 
CTA 1-90 70 ...90 121 ...156 3) 6) CTA 1-90 -90 A 035 2,1 
CTA 1-145 90 ...145 156 ...251 3) 6) CTA 1-145 -145 A 036 
CTA 1-200 140 ...200 242 ...346 3) 6) CTA 1-200 -200 A 037 2,2 
CTA 1-290 180 ...290 312 ...502 3) 6) CIA 1-290 -290 A 038 2,3 
CTA 1-400 275 ...400 476 ...693 3) 6) CTA 1-400 -400 A 039 2,4 
CTA 1-500 320 ...500 554 ...866 3) 6) CTA 1-500 -500 A 040 4,5 
CTA 1-800 500 ...800 866 ...1385 3)5)6) CTA 1-800 -800 A 041 7,3 
CTA 1-1250 780 ...1250 1350...2165 3)5)8) CTA 1-1250-1250 A 042 

For connection accessories see pages 36 and 37 
Re-set rod for extending the re-set button, see page 39 
Re-set magnet for remote re-setting, see page 39 

Position and markings of the connection terminals 

1 3 5 
1 3 5 

0 0 0 

0 0 0 
2 4 6 

950 

960 

970 

980 

CTIA) 1-10, 1-16, 1-25, 
CTIA) 1-30, 1-43, 1-72 CTIA) 1-150 

M 1 3 5 

098 
097 
096 
095 

;098i 
10971 
'096' 
:095: 

121 
TI 

L4j 
12 

1_6j 
T3 

2 4 6 

CTIA) 1-90 to 
CTIA) 1-500 

CTA 1-800 
CTA 1-1250 

1) 

2) 

3) 

Set current = rated motor current = current in the 3 thermal 
overload relay phases 
Set current = rated motor current = 1,73 x current in the 3 
thermal overload relay phases. 
Thermal overload with double setting scale: same type for di- 
rect-on-line and star-delta starting. 

Sprecher + Schuh 

5) 

6) 

Control relay not included: The CS 3 control relay (catalogue 
22 02) can be screwed directly onto the thermal overload relay. 
With differential single phasing protection: accelerated trip 
with the loss of one phase. 
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Control Voltage 
AC Control Ordering No. Supplement, Index No. 

Arrangement Ordering no. Index no. 

Ordering no. supplement for AC control 
Possible control voltages: 
CA 1-10-N...CA 1-100, CC 1-80 Min. 12 V, 50 Hz/14 V, 60 Hz 
CA 1-150, CA 1-250, CC 1-150 Min. 24 V, 50 Hz/28 V, 60 Hz 
CA 1-480...CA 1-1250-N Min. 36 V, 50 Hz/42 V, 60 Hz 
All Max. 550 V, 50 Hz/630 V, 60 Hz 
Latched contactor CAV 1: 
same control voltage as contactor CA 1 

CV 1-02 Min. 12 V, 50 Hz/14 V, 60 Hz 
Max. 550 V, 50 Hz/630 V, 60 Hz 

Every coil is marked with the rated voltage data for 50 Hz 
and the respective for 60 Hz 

Normal control voltages: 

24 V, 50 Hz/ 28 V, 60 Hz 
32 V, 50 Hz/ 37 V, 60 Hz 

110 V, 50 Hz/127 V, 60 Hz 
240 V, 50 Hz/277 V, 60 Hz 
415 V, 50 Hz/480 V, 60 Hz 
440 V, 50 Hz/508 V, 60 Hz 
Please indicate rated control voltage for 50 Hz 

or 60 Hz 
...V 50 
...V 60 

Special control voltages 001 

Ordering no. supplement for re-set magnet CMR 1 

to CTIA) 1-10...CTIA) 1-150 
Possible control voltages: Min. 12 V, 50 Hz/14 V, 60 Hz 

Max. 520 V, 50 Hz/600 V, 60 Hz 
550 V, 50 Hz 

Normal control voltages: 
see above (same control voltage as contactor CA 11 

Special control voltages 002 

Ordering no. supplement for re-set magnet CMR 3-1 
to CTIA) 1-90...CTA 1-1250 

Possible control voltages: Min. 12 V, 50 Hz/14 V, 60 Hz 
Max. 500 V, 50 Hz/575 V, 60 Hz 

Normal control voltages: 
see above (same control voltage as contactor CA 1I 

Special control voltages 003 
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Ordering No. Supplement, Index No. 

Control Voltage 
DC Control 

Arrangement Ordering no. Index no. 

Ordering no. supplement for DC control 
Possible control voltages: 

*DC 22...28 V *DC 110...140 V 
DC 28...35 V DC 140...180 V 
DC 35...44 V - DC 180...220 V 

*DC 44...55 V *DC 220...280 V 
DC 55...70 V DC 280...350 V 
DC 70...90 V DC 350...440 V 
DC 90...110 V DC 440...550 V 
CA 1-10-N...CA 1-40-N also *DC 11...14 V 

DC 14...18, 18...22 V 
CA 1-60, CA 1-100, CC 1-80 DC 14...18, 18...22 V 
CA 1-250, CA 1-480 min. DC 44...55 V 
CA 1-630-N...CA 1-1250-N only DC 24, 48, 110, 220 V 

Normal control voltages: see above, with 
Contactors for DC control CA 1-10-N 
incl. economy resistor CA 1-16-N 
(please indicate CA 1-25-N 
rated control voltage) CA 1-40-N 

CA 1-60, CC 1-80 
CA 1-100 

Contactors for DC control CA 1-150, CC 1-150 
incl. economy resistor and CA 1-250 
bridging contactor CA 1-480 
(please indicate CA 1-630-N 
rated control voltage) CA 1-800-N 

CA 1-1000-N 
CA 1-1250-N 

Special control voltages 

Latched contactor CAV 1-60...CAV 1-480 for 
DC control (no economy resistor necessary) 

Possible control voltages: see above (same as contactor CA 1) 
Normal control voltages: see above, with * 
Special control voltage on closing coil 
Control voltage on tripping coil > DC 110 V 
(additional auxiliary contact block) 
Special control voltage on tripping coil 
Types CC 1-... and CAV 1-... can be found in catalogue 22 01 

Ordering no. supplement for re-set magnet CMR 1 

to CIA) 1-10...CT(A) 1-150 
Possible control voltages: see above (same as contactor CA 11 

Normal control voltages: see above, with * 
Special control voltages 

Ordering no. supplement for re-set magnet CMR 3-1 
to CTIA) 1-90...CTA 1-1250 

Possible control voltages: min. DC 12 V...max. DC 220 V 
Normal control voltages: 12 V, 24 V, 48 V, 110 V, 220 V 
Special control voltages 

Direct current control 

CA 1-10-N... 
CA 1-100 

K2A 

Us DC < 140; 140...280; 280 V 

CA 1-150...CA 1-480 

...VDC 

...VDC 

...VDC 

...VDC 

...VDC. 

...VDC' 

001 
002 
003 
004 
005 
006 

...VDC: 

...VDC 

...VDC 

...VDC' 

...VDC 

...VDC 

...VDC 

007 
008 
009 
010 
011 
012 
013 

...VDC 014 

...VDC - 

...VDC 

...VDC 

...VDC 

015 
016 

017 

...VDC 

...VDC 018 

...VDC 

...VDC 019 

If an alternating current magnet is subjected to direct current, the 
holding VA must be reduced. This is achieved with an economy 
resistor. A late-break auxiliary contact switches over to the lower 
holding VA. 

For the rectification of AC, a single-phase bridge with smoothing, 
or a three-phase full wave rectifier should be used. 

With the CA 1-150 ... CA 1-480 contactors, which have correspon- 
dingly higher holding VA's, the DC switching capacity of the con- 
tactors' auxiliary contacts is no longer sufficient. In cases such as 
these, a CS 1 A control relay with a special coil is used together 
with 6 10 A contact elements. 

With the CA 1-630-N ... CA 1-1250-N contactors, an economy 
resistor and a special bridging contactor are fitted at the factory. 

The magnets of the CA 1-1000-N and CA 1-1250-N contactors are 
always operated with direct current. For this reason with alternating 
current control, a full-wave rectifier, an economy resistor and a brid- 
ging contactor are fitted. 

Us Control voltage (rated supply voltage) 

') K2A: CS 1 A-111 111 with special coil 

Sprecher +Schuh 22 00 35 
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CA 1 Contactors Connection Accessories for CA 1-10-N...CA 1-40-N 
Ordering Number Supplement, Index Number 

Including fitting. See page 12 for normal connections 
N 21 etc. = ordering number supplement 
001 etc. = index number 

Neutral link 
Already included 
with contactors 
and with combinations 
in enclosures t 

for CA .. 1-10-N 

1-16-N 

1-25-N 

1-40-N 

2 x 6 mm2 
N 21 
001 

16 mm2 2 x 16 mm2 25 mm2 

N 31 
002 

N 41 
003 

N 51 
004 

Main current terminals 
Set consisting of 3 terminals 

10 mm2 25 mm2 

1 3 
for CA . 1-10-N B 11 

005 
1-16-N B 21 

007 
1-10-N C 11 

006 
1-16-N C 21__ 

008 

Cable clamps for 
earth terminals') 
Only possible for starter CA 1-40-N +CT 1, 
all contactors inside enclosures 
and for contactor combinations 

for CA .. 1-10-N 

1-16-N 

1-25-N 

1-40-N 

2 x 10 mm2 
E 1 1 

009 

2 x 16 mm2 95 mm2 

E 21 
010 
E 21 
011 

E 31 
012 

Additional terminals 
2x 1.5 mm2 
for the connection of control wiring 
to main current terminals 

CA 1-40-N F11 
013 

1 Obligatory in accordance with NEMCO (Norway) 
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Connection Accessories for CA 1-60 ... CA 1-480 
Ordering Number Supplement, Index Number CA 1 Contactors 

Including fitting. See page 12 for normal connections 
N 61 etc. = ordering number supplement 
001 etc. = index number 

Neutral link 
N 61, N 71, N 81 
or N 91 are included 
with contactors 
and combinations 
in enclosures 

11 lis -,6 1.1dia 

4 4 4 I i i___ A 

4 4 
-1* ints 

M 8 95 mm2 /M 8 M 8/95 mmz 
for CA . . 1-60, 1-100 INI, 61 N 62 N 63 

001 003 005 
for CA . . 1-150 N71_ N72 N73 

002 004 006 
for CA . 1-250 + CT 1' 

for CA . . 1-480+ CT 1' 

Special connections 

-AMEN. 

i 
71 Fri ' H 

ii "t . 
Tr- _--.pli-i 

..- r=---" 4., 
4. C..---; 
ITM 

95 mm2 M 10 
N 64 
007 
N74 
008 

N 81 
009 
N 91 
010 

e;--- 7 '',-. 1-....-: 

M 12 95 mm2 185 mm' 

N_8.2 N 83, N 84_ 
011 013 015 
N -92 N 93 _.N 94. 
012 014 016 

95 mm2 
Cable terminal sets for CA . .1-60, 1-100 B 31 

017 (3 off) 

135 

185 mm2 2 x 120 mm2 

1-150 B 31 
018 

1-250 

1-480 

B 51 
032 

641 B52 
025 033 

B52 
034 

Cable terminal sets for CA . .1-60, 1-100 C 31 
(3 off) 

2461 INN 

019 

2 x 240 mmz 120mm2+ 240mmz M 12 

B 81 
056 

B61 
042 

B71 
049 

B82 
057 

B61 
043 

B71 
050 

1-150 C 31 
020 

1-250 

1-480 

C 51 
035 

C41 C52 
026 036 

C52 
037 

Cable terminal sets for CT . 1-150 D 31 
(3 off) 021 

246 Or 135 

1-90, 1-145 D 31 D 51 
1-200 022 038 
1-290 D 41 D 52 

027 039 
1-400 D41 D52 

028 040 
1-500 D 52 

041 
Cable terminals for CA . .1-60, 1-100 E 32 
for earthing connections 023 

C 81 
058 

C61 C71 C82 
044 051 059 
C61 C71 
045 052 

D 81 _ _ .. 
060 

D 61 D 71 D 82, 
046 053 061 
D61 D71 0.82 
047 054 062 
D 61 D 71 
048 055 

1-150 E32_ E42 
024 029 

1-250 E 43 
030 

1-480 E 43 
031 

Additional terminals 
2x 1.5 mm2 
for the connection of control 
wiring to main current terminals 

CA 1-60, CA 1-100, CA 1-150 F 21 
063 

CA 1-250, CA 1-480 F 31 
064 

Sprecher + Schuh 22 00 37 
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Accessories Arrangement, Ordering No., Index No., Weight 

Arrangement 

Coils for alternating current 
Normal control voltages see page 34 

for CA 1-10-N 
CA 1-16-N 
CA 1-25-N 
CA 1-40-N 
CA 1-60 
CA 1-100 
CA 1-150 
CA 1-250 
CA 1-480 
CA 1-630-N 
CA 1-800-N 
CA 1-1000-N 
CA 1-1250-N 

Coils for alternating current, special control voltages 
Coils for direct current (without economy resistor) 

Additional pole for CA 1-630-N...CA 1-1250-N 

The additional pole is used for switching 
the neutral line. It can be fitted to the 
right or/and to the left of the contactor 
325 A fitted right 
325 A fitted left 
600 A fitted right 
600 A fitted left 

Main contact set 

for CA 1-25-N 
CA 1-40-N 
CA 1-60 
CA 1-100 
CA 1-150 
CA 1-250 
CA 1-480 
CA 1-630-N 
CA 1-800-N 
CA 1-1000-N 
CA 1-1250-N 

Auxiliary contact block 
CA 1-60.. CA 1-480 

CC 1-80 
CC 1-150 

4;11 

CA 1-630-N...CA 1-1250-N 

for CA 1-60 ... CA 1-480, CC 1-80 and CC 1-150 
terminal markings to EN 50 005 
As supplied After conversion 

Ordering no. Index no. Wt. lg] 
1 off 

22.102.206- . . . V V. . 001 90 
22-109.206- . . . V . . 002 120 
22.110.206- . . . V . . 003 210 
22.114.306- . . . V . . 004 145 
22.104.340- . . . V . . 005 300 
22.104.340- . . . V . . 006 300 
22.105.340- . . . V . . 007 470 
22.106.221- . . . V . . 008 750 
22.107.221- . . . V . . 009 870 
22.108.221- . . . V . . 010 1300 
22.108.221- . . . V . . 011 
22.108.221- . . . V . . 012 
22.108.221- . . . V . . 013 

014 
- . . . VDC 015 

CA-P-325 A-R 016 900 
CA-P-325 A-L 017 
CA-P-600 A-R 018 2100 
CA-P-600 A-L 019 

22.110.212-02 020 79 
22.114.212-02 021 215 
22.104.212-04 022 170 
22.104.212-06 023 210 
22.105.212-03 024 570 
22.106.212-02 025 1350 
22.107.212-02 026 2060 
on request 027 
on request 028 
on request 029 
on request 030 

I 

.4 . 

I 

.4 . 

1.3 

.2T.4 

:2).4 

22.105.154-01 031 75 

22.105.154-02 032 75 

for CA 1-630-N...CA 1-1250-N (not convertible) 
11-12 and ---- 23-24 
31-32 and 43-44 
51-52 and ----- 63-64 
71-72 and 83-84 

22.108.151-01 033 
22.108.151-02 034 
22.108-151-03 035 
22.108.151-04 036 

175 

38 22 00 Sprecher + Schuh 
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Arrangements, Ordering No., Index No., Weight Accessories 

Arrangement 

Arcing chamber 

for CA 1-25-N 
CA 1-40-N 
CA 1-60 
CA 1-100 
CA 1-150 
CA 1-250 
CA 1-480 
CA 1-630-N...CA 1-1000-N 
CA 1-1250-N 

Mechanical interlock for CA 1-630-N...CA 1-1250-N 

M 

mounted horizontally 
mounted vertically 
interlocked contactors CA 1-10-N... 
CA 1-480, see pages 20 and 22 

Dimensions (mm) 
Interlock horizontal 

734 

Ordering no. Index no. Wt. Ig) 
1 off 

i22.110.216-01 
22.114.303-01 

001 
002 

25 
55 

122.104.326-04 
.22.104.326-04 

003 
004 

270 

122-105-326-01 005 870 
122.106.218-01 
22.107.301 -02 

006 
007 

870 
1200 

.on request 
'on request 

008 
009 

1400 

CA-P-MH 010 400 
CA -P -MV 011 

Interlock vertical Typ CA a 

max. min. 
b 
max. min. 

1-630-N 
1-800-N 
1-1000-N 
1-1250-N 

380 

340 

185 270 

155 

85 

Connecting bridge 
For the in- and output sides 
parallel connection of the main current 
paths, e.g., for single-phase active loads 

for CA 1-10-N . 

CA 1-16-N 
22.102.236-02 
22.109-236-02 

Re-set rod 

max.235 

As an extension to the re-set button 
on the thermal overload relay. 
The rod can be shortened very easily. 

for CT 1-10...CT 1-30 :22.102.281-03 
CTA 1-10...CTA 1-30 22.102.281-13 
CTIAI 1-43 and CTIA) 1-72 I 2 2 . 1 0 2 . 28 1 -0 4 
CT(A) 1-150 122.105.281 -03 
CT(A) 1-90...CTIA) 1-1250 '25.947.102-01 

CMR re-set magnet 

For remotely operated re-setting 
Ordering number supplement for 

../ control voltages, see pages 34 and 35 
4;- Fitted to starter 

f%',.. CA 1-10-N+CT 1 CMR 1- ... V .. 
CA 1-16-N+CT 1 iCMR 1- ... V .. 
CA 1-25-N + CT 1 I CMR 1- . .. V .. 
Fitted to thermal overload relay 
CTA 1-10 'CMR 1- .. . V .. 
CTA 1-16 ,CMR 1- . . . V . . 

CTA 1-25 'CMR 1- .. . V .. 
CTA 1-30 CMR 1- . . . V .. 
CTIAI 1-43 CMR 1- . . . V .. 
CTIA) 1-72 CMR 1- . . . V .. 
CT(A) 1-150 CMR 1- . .. V .. 
Fitted to thermal overload relay 
CTIA) 1-90...CTA 1-1250 !CMR 3-1- . 

Latch For CA 1-60...CA 1-480 
CA 1-630-N...CA 1-1250-N 

Available only as mounted on contactor 
(see latched contactors, catalogue 22 01) 

012 15 
013 25 

014 33 
015 35 
016 35 
017 100 
018 20 

/ CA 1-10+CT 1 r 019 250 
/ CA 1-16 +CT 1 ' 020 
/ CA 1-25+ CT 1 021 

/ CTA 1-10 022 250 
/ CTA 1-16 023 
/ CTA 1-25 024 
/ CTA 1-30 025 
/ CT 1-43 : 026 250 
/ CT 1-72 027 
/ CT 1-150 028 

' 029 78 

Sprecher + Schuh 22 00 39 
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sprecher- 
schuh 

NHP 
Electrical Engineering 
Products Pty. Ltd. 

Melbourne: 
51-67 River Street, Richmond, 
P.O. Box 199 
Victoria 3121 
Telephone: (03) 429-2999 
Telex: AA 31 644 
Telefacs: (03) 429-1075 

Sydney: 
11 Averill Street, Rhodes, 
N.S.W., 2138 
Telephone: (02) 736-2466 
Telex: AA 73 034 

Brisbane: 
39 Commercial Road 
Fortitude Valley, 
Old., 4006 
Telephone: (07) 52-9517 
Telex: AA 41 097 

Adelaide: 
29 Croydon Road 
Keswick 
S.A. 5035 
Telephone: (08) 297-9055 
Telex: AA 87 111 

Technical and price changes reserved 

1.984 eNHP/5.85/55/6 
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Control Relay 
CS4 

PUBLICATION 
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ISSUE 2 

APRIL 1990 

Ut 
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CONTROL RELAY 
CS4 

sprecher+ 
schuh 

Refer Bulletin 2204 

A closer look at CS4 
Compact design 
AC and DC operated relays have the same 
mounting dimensions of 45mm. 

Shallow mounting depth of only 48mm 
Ideal for use in small enclosures. 

Simple and reliable connection 
Terminal screws suitable for use with manual or 
power screwdrivers. 

High contact reliability 
Special contact design provides high reliability 
even with low voltages and currents such as 
encountered with PLC interfacing. 

Time and cost savings - 
Through modern compact design with features 
offering full flexibility in ordering and appli- 
cation. 

Fully compatible 
With other equipment in the CA4 compact 
system ie. CA4 contactors, CRZ timers 
and CRC surge suppressors. 

Absolute undervoltage protection 
The coil is designed for total undervoltage 
reliability. Undervoltages below that required 
to close the control relay can be withstood 
indefinitely without damage. 

Snap-on auxiliary contacts 
Provide the smallest 4, 6 or 8 pole relay of its 
type available. 

Absolute undervoltage protection 
The coil is designed for total undervoltage 
reliability. Undervoltages below that required 
to close the control relay can be withstood 
indefinitely without damage. 

2 

Simple panel layout 
Due to modular design of relays and 
accessories. 

Same spacing dimension for the timing 
element 
The CRZE 4 timing element snaps on in place 
of an auxiliary contact block. Timing element 
operation requires no additional auxiliary 
contact. 

Snap-on mounting 
To 35mm DIN mounting rail or screw 
mounting if preferred. 

Clear easy to read terminal identification 
plus colour coding for relays and other CS4 
modules. 

"Ideal for trouble-free PLC interfacing" 
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CONTROL RELAY 
CS4 
Refer Bulletin 2204 

sprecher+ 
schuh 

Control relay CS4 
Terminal markings in compliance with EN 50 011 

Integrated snap-on fastener for EN 50 022-25 rail 
(DIN mounting rail) 

Fixing hole distance 50 mm 

Operating voltage V 

/th 
AC-1 2) 

open 3) A 
kW 

enclosed 3) A 
kW 

Switching of 3-phase motors 

AC-2 
AC-3 

Slip ring motors A 

Squirrel cage motors ') kW 
Normal loading HP 

AC-4 Squirrel cage motors A 

Heavy-duly operation 1 kW 
Inching HP 

Rated insulation voltage 
according to IEC 158-1 V 500 

240 415 

16 16 
6.7 11.5 

12 12 
5 8.6 

4.5 3.4 
1.1 1.5 
1.5 2 

4.6 3.4 
1.1 1.5 
1.5 2 

Test voltage 1 minute V 3000 

Back-up fuse') 
without thermal overload relay A 16 

Auxiliary contacts 
Auxiliary AC-11 

contact 
block 

A 2 

Ith open 
Ith encapsulated 

3) A 
A 

10 

6 

Back-up fuse 9 A 10 

Contactor AC-11 A 5 2 

Ith open 
Ith encapsulated 

3) A 

3) A 
16 

12 

Back-up fuse 8) A 16 

Number of auxiliary contacts 4...8 

Coll burden 
AC pickup VA(W) 22(20) 

holding VA(W) 4 (1.4) 

DC pickup W 2.5 
holding W 2.5 

Switching delay closing mS 

opening mS 

15.. 40 (AC), 18...40 (DC) 
15...25 (AC); 6..12 (DC) 

Service life mechanical mill.ops. 10 (AC); 20 (DC) 

Main contacts AC-3 mill.ops. 0.7 

Approvals UL (USA), CSA (Canada) 
Rated insulated voltage V 300 (up to 1 Hp = 600) 

Size 

Continuous 300V A 12 

rated current 600V A 5 

Voltage AC V') 300 600 

Motor load (with/without thermal 
overload relay) 

HP 3 ph 

HP 1 ph 

Contact class NEMA A 600. D 600 

l) Is, according to IEC, AS, BS, SEV. Corresponds to continuous current 
Ith 2 according to VDE. 

3) Rated operational capacity according to IEC, AS, BS, DEMKO, NEMKO, 
SEMKO, Finland, SEV, VDE when switching 3 resistive load 50-60 Hz. 

AC 1 and Ith according to approval 

Contactor CS 4(C) CA 4-5(C) 

CA 4-9(C) 

Auxiliary contact blocks CS 4-P, CA 4-P 

500V 16A 380V 10A 
500 V 16 A 380 V 12 A 

500V 10A 380V 2A 

3) "Open" values are in respect of an ambient temperature of 40°C, 
"enclosed" values are for 60°C. 
Rated operational current and rated operational capacity for 50/60 Hz 
according to IEC, AS, BS, SEV, VDE 0660. 
See page 9. 

Motors - Nominal voltages. The corresponding supply voltages are: 
220...240 V, 440...480 V, 550...660 V. 

4) 

6) 

7) 

Basic Relay - 4 Pole 

Contact diagram Contacts 
N N/O /C AC or DC Catalogue 

No. 9 

10_ 113123133143 AC CS4-40E 

A2 A2 )1)2)3)44 

4 - 
DC CS4C-40E 

Al H33143 v) 
3 1 

AC CS4-31Z 

A2 )14 4144 (22 DC CS4C-31Z 

Al 11314312 2 2 
AC CS4-22Z 

A2 )14\44 12232 DC CS4C-22Z 

) NOTE: Do not use auxiliary blocks with N/C contacts on basic relay. 
) Add coil voltage:- AC24, 32, 110, 240 or 415V 

(to catalogue number when ordering) 
DC 12, 24, 48 or 110V. 

Technical Data 
Rated thermal current (AC-1) 

40°C 16 amps 60°C 12 amps 

Auxiliary contact blocks 
40°C 10 amps 
60°C 6 amps 

AC-11 240V - 5 amps (2 amps for add on blocks) 

AC-11 415V - 2 amps (1 amp for add on blocks) 

Mechanical service life 
10 million ops (AC coil) 
20 million ops (DC coil) 

Coil consumption 
AC - Pick up 22VA; hold 4VA 
DC - Pick up and hold 2.5W 

N/O and N/C contacts coupled 
) Not to be used with basic relays 31Z and 22i 

3 
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CONTROL RELAY 
CS4 

sprecher+ 
schuh 

Refer Bulletin 2204 

Timing element CRZE4 

Illi 
e 1 __,_ 
L 
J Timing element CRZE 4 

setting time 1...305 CRZE 4-30s 

setting time 0.1 . 3s CRZE 4-3s COB 
2 

Auxiliary Contact Blocks 

Contact diagram Contacts 
N/O N/C 

Catalogue 
No. 

AUXILIARY CONTACT BLOCKS 
Six types of auxiliary contact blocks can be added to the 
basic relay. For the40 E relay versions any type of block can 
be used. For the versions31 Z and 22 Z it is recommended to 
use only the blocks with N/O contacts. 
The auxiliary blocks have a special contact design making 
them particularly suitable for switching low voltages and 
currents such as required with PLC's. 

NOTE: 

') Not to be used with basic relays 31 Z and 22 Z. 
2) N/O and N/C contacts are coupled. 

Do not use auxiliary blocks with N/C contacts on basic 
relay. 
Add coil voltage:- AC 24, 32, 110, 240 or 415V 
(to catalogue number when ordering). 

DC 12, 24, 48 or 110V. 
N/O and N/C contacts coupled. 

51 61 

52 62 
2 CS4-P-02 ') 

)54 62 

2) 

1 1 CS4-P-11 

13163 

)54)64 
2 

52 62 72 82 
4 CS4-P-04 ') 

153183161171 

54 84 (62 72 

2 2 CS4-P-22 ') 

153163173183 

)51)14 4 

111.,)111 

Accessories ,i 
) 

I I I 

Label 
Sheet 

Marking Tag 
Sheet 

Transparent 
Cover 

Tag 
Carrier 

Neutral Links 
16mm2, 10mm2 

Catalogue No. LS3 MS3 TRC3 TGC3 On request 

IIINgi _ 

Adaptor RC Link Diode Link Varistor Link Mechanical Interlock 

Catalogue No. CR 4-P CRC-4 CRD-4 CRV CM 4 

45 

04 

48 2) 

a 

45 

N 
N. 

04 5 

2 2 

74 3) 

ulott 1) 

Control relay CS 4, 
with auxiliary blocks CS 4-P or CA 4-P 

Timing elementzs CRZE 4 and CRZY 4 
with CR 4-P adaptor on EN 50 022-35 DIN rail 

I) Possibility of attachment to EN 50 022-35 DIN rail. 
2) Basic unit without modules. 
3) With auxiliary contact block CS 4-P, CA-4 P. 

NP ELECTRICAL ENGINEERING PRODUCTS PTY LTD 
MELBOURNE: 
SYDNEY: 
BRISBANE: 
ADELAIDE: 
NEWCASTLE: 
ROCKHAMPTON: 

43-67 RIVER STREET, RICHMOND, VIC. 3121 
30-34 DAY STREET, SILVERWATER, N.S.W. 2141 
39 COMMERCIAL ROAD, FORTITUDE VALLEY, QLD. 4006 
50 CROYDON ROAD, KESWICK, S.A. 5035 
57 CRESCENT ROAD, WARATAH, N.S.W. 2298 
208 DENISON STREET, ROCKHAMPTON, QLD. 4700 

PHONE: 429 2999 
PHONE: 748 3444 
PHONE: 252 9517 
PHONE: 297 9055 
PHONE: 60 2220 
PHONE: 27 2277 

AGENTS: PERTH: C.J Young 271 8666. HOBART: H.M. Bamford 34 9299.LAUNCESTON: H.M. Bamford 44 8811. 
TOWNSVILLE: Paterson Electrical 79 0700. DARWIN: J. Blackwood & Son Ltd. 84 4255 
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PRICE LIST 
CATALOGUE 

1803-P 
MAY 1989 

sprecher + 
schuh 

PRICES INVALID 
This publication is for 

technical reference only, 

FOR CURRENT PRICES 
PLEASE REFER TO THE 

LATEST EDITION. 

DT 3 Control and Indicating Units, 22 mm 0 
Forward lookin in technolo and desi n 
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DT 3 range: 
Better in design 
and operation 

DT 3 brings together the technical 
solutions of Sprecher + Schuh 
engineers and the creativity of Italian 
designers. 

The creators of the DT 3 format: 
a design team at the famous I.DE.A 
studios in Turin. 

Added value for your 
leading products 
Control and indicating units should and 
must be attractive. The control panel 
is what catches the eye in every 
installation. It should thus meet the 
highest aesthetic demands, and 
demonstrate externally what is hidden 
within: the high quality and reliability 
of your control system. 
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A successful combination 
of design and function 
Perfect design is at the same time 
functional and attractive. DT 3 control 
and indicating units demonstrate 
this in many ways: they are not only 
elegant, but also ergonomic. 
The two colour front sections not only 
enhance the appearance of every 
front panel, but also improve recognition 
by the user. 

Flexible in planning 
and application 
Advanced technology provides a much 
wider selection of units, and allows 
unrestricted combination of front and 
rear elements. The harmony between 
design and technology leads to 
ease of use and functional integrity 
even under difficult conditions 
such as damp, dust, slurry or operation 
with gloves. 

Economy and security 
through thoughtful 
application of technolog 
Technology with better design brings 
economy. For example: problem free 
compatability with various inscription 
types. 
Design with better technology equals 
security, as in the design of the fron 
rings to prevent unauthorised 
tampering, or the foolproof emerg 
stop pushbutton with two step reset 
«turn and pull». 
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The DT3 range: 
created 
for practicality 

liStolt` 4 

For effortless and 
economical solution of all 
control and signalling 
problems DT3 is the choice. 

4 
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The DT 3 range: 
modular, 
dependable, 
economical 

Speed from t e 

A simple round hole without slots is enough! 

From innovative modular 
construction to reliability 
of function, from time 

isaving mounting to simple 
wiring: DT 3 is in every 
respect the best solution. 

6 

Compact variety 
The depth required by the simply attached rear elemer 

is in every case 50 mm whether contact block, 

lamp or transformer. 
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Effortless mounting 
Mounting needs only one person, even when the front of the 
panel is out of reach. 

Secure positioning 
Front insertion front elements are held securely in place. 

xibility 
The consistent modular construction allows additional 
elements to be fitted in one of two levels to meet even the most 
special requirements. 

Reliable operation 
Reliability through and through: from the central 
lamp test to the electronics compatible 
H-bridge contacts. 
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The DT 3 range: 
systematic 
ordering 

Three ordering systems 
to exactly match 
your specific require- 
ments. Savings already - 
of selection time. 

Ordering system 1 

simple system 

Complete standards 
units 
Right at the beginning you will find a list 
of the most common complete units 
with the corresponding short form order 
numbers. 

Ordering system 2 
comprehensive system 

Complete units to your 
requirements 
This system also needs only one order 
number per unit: 
To the type number you add details for 
round or rectangular front, colour, 
legend, contact and lamp elements. 
(The completed order numbers will bethe 
same as for ordering system 1). 

Ordering system 3 
fully flexible system 

Components for self 
assembly 
Diagrams give a clear overview of all 
individual components and the way 
which they fit together. 
The index number refers to the 
decription, variants and the order 
number. 

Enclosures Complete or empty 
Required arrangement: 
Copy and complete the order form 
on page 23. 

Accessories, 
Elements for mounting, 
Legends, 
Technical information 
Comprehensive modular system of 
legends and accessories to suit even the 
most unusual needs. 

8 18 03 Sprecher + Schuh 
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Page 

Pushbuttons DT 3 
Illuminated pushbuttons DTL 3 
Rotary switches DS 3 
Rotary switches with key DSS 3 

Indicator lamps DL 3 

Emergency stop pushbutton DN 3 

Potentiometer dial DR 3 

10 
10 
10 
10 

11 

11 

11 

Pushbuttons DT 3 12 
Latched pushbuttons DTV 3 12 
Illuminated pushbuttons DTL 3 13 
Latched illuminated pushbuttons DTLV 3 13 
Mushroom pushbuttons DP 3 12 
Latched mushroom pushbuttons DPV 3 12 
Rotary switches DS 3 14 
Illuminated rotary switches DSL 3 15 
Rotary switches with key DSS 3 16 
Indicator lamps DL 3 17 

Indicator lamps DL 3 18 
Pushbuttons DT 3 19 
Illuminated pushbuttons DTL 3 19 
Latched pushbuttons DTV 3 19 
Latched illuminated pushbuttons DTLV 3 19 
Mushroom pushbuttons DP 3 19 
Latched mushroom pushbuttons DPV 3 19 
Rotary switches DS 3 20 
Illuminated rotary switches DSL 3 20 
Rotary switches with key DSS 3 21 

Enclosures, empty 22 
Enclosures with emergency stop pushbutton 22 
Front plates, empty 22 

Enclosures, fully fitted 23 
Front plates, fully fitted 23 

Accessories: Bulbs, small components 24 
Contact and lamp blocks 25 
Legend plates 25 

Legends: Standard legends 26/27 
Symbols for text-free legends 28/29 
Special legends 34 

Technical information 30/31 

Dimensions 32/33 

Mounting instructions 35 

00 

o 

Sprecher + Schuh 18 03 9 
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Complete 
standard units 

10 18 03 

Design 
(for front mounting) Contact 

Order Price 
No. 

DT 3 pushbuttons 
with flush operator and 
contact blocks 

green 
red 

DT 3 P-G-10 
DT 3 P-R-01 

green (START) _V._ 
red (STOP) 

DT 3 P-G-166-10 
DT 3 P-R-167-01 

DTL 3 illuminated pushbuttons 
with contact blocks and BA 9s 
bulb holder, max. 250 V 
(without bulb)1) 

for filament bulbs, max. 2 W 
or neon bulbs 

green 
red 

DTL 3 P-G-E-10 
DTL 3 P-R-E-01 

with series diode and resistor 
for operating voltage AC 220 V 
(use 130 V filament bulb, see page 24) 

green 
red 

DTL 3 P-G-C-10 
DTL 3 P-R-C-01 

DSK 3 rotary switch with knob operator 
with contact blocks 

A stay-put 
switching 

O angle 90° 

0-1 L., DSK 3 P-A-10 

D stay-put 
switching 

O angle 2x90° 

1-0-11 1_1_11 DSK 3 P-D-10/10 

DSS 3 rotary switch with key 
with contact blocks, 
all with same key - no. EG 0021 

A 

0-1 

stay-put 
switching 
angle 90° 

L., 
key withdrawable in positions 0 and I 

DSS 3 P-AF-10 

D stay-put 
switching 

O angle 2x90° 

1-0-11 1_1_11 DSS 3 P-DT-10/1 

key withdrawable in positions I, 0, II 

"Bulbs - see page 24. 

0.80 

10.80 

12.10 

12.10 

15.60 

15.60 

19.40 
19.40 
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Design 
(for front mounting) Contact 

Order Price 
No. 

DL 3 indicator lamp 
with BA 9s bulb holder, max. 250 V 
(without bulb)') 

for filament bulb, max. 2.6 W 
or neon bulbs 

green 
red 
white (clear) 
yellow 
blue 

with series diode and resistor 
for operating voltage AC 240 V 
(use 130 V filament bulb, see page 24) 

green 
red 
white (clear) 
yellow 
blue 

DL 3R-G-E 
DL 3R-R-E 
DL 3R-W-E 
DL 3R-Y-E 
DL 3R-B-E 

dig 

11.75 
11.75 
11.75 
11.75 
11.75 

DL 3R-G-C 17.90 
DL 3R-R-C 17.90 
DL 3R-W-C 17.90 
DL 3R-Y-C 17.90 
DL 3R-B-C 17.90 

DN 3 emergency stop pushbutton 2) 

colour red, 
complete with 1 N/C contact 

reset by turning clockwise 
0 30 mm 
0 40 mm 
0 50 mm 

DN 3-30-01 
DN 3-40-01 
DN 3-50-01 

DNS 3 emergency stop pushbutton 
colour red, 
complete with 1 N/C contact 

release by key 
reset by turning clockwise 
0 30 mm 
0 40 mm 
0 50 mm 

2) 

DR 3 potentiometer dial 
scale divisions 0...12, 360° 
legend size 2.5 mm 
(without potentiometer) 

for potentiometers with 6 mm spindles 
spindle length 50 mm 

DNS 3-30-01 
DNS 3-40-01 
DNS 3-50-01 

DR 3 

"Bulbs - see page 24. 
Legend rings - see page 24. 

Sprecher + Schuh 18 03 11 
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Complete units to specification 
Pushbuttons 
round square 

12 1803 

CW) 

Design 
(for front mounting) 

DT 3 pushbutton 

DTH 3 raised pushbutton') 

DTV 3 latched pushbutton 

DTVH 3 raised latched pushbutton') 

DP 3 mushroom pushbutton 
42 mm 0 

DPV 3 latched mush. pushbutton') 
42 mm 0 

DPG 3 mushroom pushbutton 
68 mm 0 

DPGV 3 latched mush. pushbutton') 
68 mm 0 
Order No. suffix 

Front ring 
Raised 

round PB PB Mush. 

grey plastic P P P 

black plastic N N N 

metal L L L 

metal extended M - - 
metal sealed 

square 
grey plastic 
black plastic 

Raised Mush. Mush. 
Colour PB PB 42 68 

green G G G G 

red R R R R 

yellow Y Y Y 
blue B - 
with W - - 
black - 

Inscription cap white blank 

other text and 0 
symbols see START 
pages 26...29 STOP 

black blank 

DE 3 Contact blocks2)3) 
none 

1 contact 
block 

2 contact 
blocks 

3 contact 
blocks 

1) Legend caps cannot be used, 

3) For operation of Contact block 
in centre position Operating bridge 
DT3-013 is required (see pages 24 and 35). 

Order 
No. 
Type 

DT 3 

DTH 3 

DTV 3 reef 

DTVH 3 - 

DP 3 

DPV 3 

DPG 3 

DPGV 3 - 

101 
369 
370 
166 
167 
106 

00 

01 
10 

02 
11 
20 

11 

03 
12 
21 
30 

2L 

Weight 
[9] 

44 

45 

44 

45 

44 

44 

49 

49 

2 

8 
10 

18 
11 

0.5 

10 

20 

30 

trurtner contact oiocKs can Denttea at secona ievel.Contact blocks 
for base mounting (separate mounting) see page 25. 
Legend carriers and legend inserts, see pages 25 and 27. 

Sprecher +Schuh 

SP178 Oldfield Road Sinnamon Park SPS Electrical Switchboard Maintenance Manual

Q-Pulse Id TMS858 Active 10/12/2014 Page 173 of 411



Illuminated pushbuttons 
round square 

0 

Sprecher +Schuh 

Design 
(for front mounting) 

Order ? 
No. 
Typ 

0 

DTL 3 illuminated pushbutton 

DTLV 3 illuminated latched 
pushbutton 

DTL 3 

DTLV 3 - 

Weight 
[g] 

44 

44 

Order No. suffix 

Front ring 
rond grey plastic 

black plastic 
metal 
metal extended 
metal sealed 

square grey plastic 
black plastic 

P 

L 
M 

OP 

ON 

2 

8 
10 
18 
11 

6 
12 

Colour cap 
green 
red 
yellow 
blue 
white 

Inscription cap 
white blank 

other text 
and symbols 0 
see pages START 
26...29 STOP 

G 

affirp 

101 
369 
370 
164 
16 

DEL 3 Lamp elements') 
with BA 9s bulb holder, max. 250V, 
(without bulbs) 

with diode and resistor 
for operating voltage AC 220 V2) 

DELD 3 AC 240 V2) 

2W 

0.5 

10 

DELK 3 
with central lamp test 

K 

with central lamp test 
with diode and resistor 
for operating voltage AC 220 V2) 

DELDK 3 AC 240 V2) 

Contact blocks3) 
none 

DK 

D 

1 contact 
block 

2 contact 
blocks 

00 

01 
10 

02 
11 
20 

1L 

10 

20 

20 

10 

20 

DU 3 Transformer blocks 
secondary: 6 V, 1.2 VA, 50/60 Hz 
primary: 110...120 V 

220...240 V 
380...415 V 

. . . /. . . V 

78 

"Bulbs see page 24. 
"Use 130 V bulbs. See page 24. 

Legend carriers and legend inserts, see pages 25 and 27. 

* Please enquire 

"Further contact blocks can be fitted to illuminated push- 
buttons at the second level if no transformer block is used. 
Contact and lamp blocks for base (sep. mounting) s. page 25. 

18 03 13 
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Complete units to specification 
Rotary switches 
round 

14 18 03 

square 
Design 
(for front mounting) 

DSH 3 rotary switch 
with long operator 

DSK 3 rotary switch 
with short operator 

Order 

Type a 

DSH 3 - 

Weight 
[g] 

46 

47 

Order No. suffix 

Front ring 
round 

square 

grey plastic 
black plastic 
metal 

grey plastic 
black plastic 

Switch positions 
A 

I0 

0-1 
stay-put 
switching angle 90° 

P 

N go IL 

OP 

aN 

2 
8 
10 

6 
12 

0-1 
momentary 
switching angle 45° 

L__J___JI 
I -0-II 

E 

I 0 II 

1-0-11 
G 

1 0 

1 -0 - II 

stay-put 
switching 
angle 2X90° 

momentary 
switching 
angle 2X45° 

right stay-put 
switching 
angle 90° 
left momentary 
switching 
angle 45° 

DE 3 Contact blocksim 
none 

switch pos. 

1 contact 
block 

2 contact 
blocks 

3 contact 
blocks 

left 

00 

"Further contact blocks can be fitted at level 2. 
Contact blocks for base (separate) mounting, 
see page 25. 

2) For operation of Contact block in centre position 
Operating bridge DT3 -OB is required. 
(see pages 24 and 35). 

01 
10 

01/01 
10/01 
10 
01 

r20/10 
10/20 
20/01 
10/11 

10 

20 

30 

Legend carriers and legend inserts, see pages 25 and 27. 

Sprecher+Schuh 
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Illuminated 
rotary switches 
round 

Sprecher+ Schuh 

square 
Design 
(for front mounting) 

DSHL 3 illuminated rotary switch 
with long operator 

Order 2 
.c .2 

No. E. o 
N E. 

g 
Type 

,to" 

8 .73 

DSHL 3 

DSKL 3 illuminated rotary switch DSKL 3 
with short operator 

Weight 
[g] 

46 

47 

Order No. suffix 

Front ring 
round grey plastic 

metal 

square grey plastic 

Switch positions 
A ? stay-put 

0 -I sw. angle 90° 

B 0 ) 
0 -I 

D ? stay-put 
sw. angle 2x90° 

momentary 
sw. angle 45° 

E I 0 n momentary 
q>. 1-0-II sw. angle 2x45° 

G 

I 0 

right stay-put 
sw. angle 90° 
left momentary 

111 -0 -II sw. angle 45° 

DEL 3 Lamp elements 
with BA 9s bulb holder, max. 250V, 2W 
(without bulbs))) 

2 

10 

3 

10 

with diode and resistor 
for operating voltage AC 220 V21 please enquire 10 

DELD 3 AC 240 V21 

DELK 3 
with central lamp test 

K 20 

with central lamp test 
with diode and resistor 
for operating voltage AC 220 V21 please enquire DK 
DELDK 3 AC 240 V21 DC 

DE 3 Contact blocks3l 
none 00 

switch pos. left right 
1 contact 01 

block 10 

2 contact 01/01 
blocks 10/01 

10/10 
01/10 

Transformer blocks 
see page 13 

20 

10 

20 

U... 78 

Bulbs see page 24. 
',Use 130 V bulbs, see page 24. 
31 Further contact blocks can be fitted at the second level 

if no transformer block is used. 

Legend carriers and inserts, see pages 25 and 27. 
Contact and lamp blocks for base (separate) mounting, 
see page 25. 

18 03 15 
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DSS 3 P 

DSS 3 N 

Complete units to specification 
Key operated rotary 

Design 
switches (for front mounting) 

16 18 03 

DSS 3 P rotary switch, grey, 
with key 
with two keys 

DSS 3 N rotary switch, black, 
with key 
with two keys 

all with same key no. EG 0021 

with various random key no's 
on request 

with specified key no's 
on request 

Order No. suffix 
Switching and key removal positions 

A 0 stay-put 
switching angle 90° 

[ 
key removable at pos.: Kaba-Micro type 
O 1707 D 

0-1 1707-F 

B 0 I 

key removable at pos.: 

0 
D 0 

key removable at pos.: 

0 
land II 

O and II 

O and I and II 

momentary 
switching angle 45° 

Kaba-Micro type 
1707-D 

stay-put 
sw. angle 2X90° 
Kaba-Micro type 
1707-D 

1707-Z 

1707-F 

1707-T 

Order 
No. 
Type 

Weight 
[9] 

48 

EG21 

DD 

DZ 

DF 

DT 

E I 0 II 

key removable at pos.: 

0 
G 

0 

key removable at pos.: 

0 
O and II 

momentary 
sw. angle 2X45° 

Kaba-Micro type 
1707-D 

right stay-put 
switching angle 90° 
left momentary 
switching angle 45° 

Kaba-Micro type 
1707-D 

1707-F 

ED 

Contact blocks') 
none 

switch pos. 

1 contact 
block 

2 contact 
blocks 

3 contact 
blocks 

left right 
10 

Legend carriers and legend inserts, see pages 25 and 27. 

1) For operation of Contact blocks in centre position 
Operating bridge DT3 -OB is required. 
(see pages 24 and 3511 

01/01 
10/01 

0 
10/11/1 

20/1 
10/2 
20/01 
10/11 
01/20 
01/11 

20 

Sprecher +Schuh 
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R 

G 

B 
W 

669 
670 

0169 
870 

2W 

D 

DL 3 

Indicator lamps 
round square 

Design 
(for front mounting) 

DL 3 indicator lamp 

Order No. suffix 

Lens cap round 
square 

Colour green 
red 
yellow 
blue 
white 

Legend caps) 

round white blank 

0 

square white blank 

0 

DEL 3 Lamp elements 
with BA 9s bulb holder, max. 250V, 
(without bulbsi)) 

Order a. 

No. 2 '5 .1 O a 
Type f, 8 

E 

O g 

DELD 3 with diode and resistor 
for operating voltage AC 220 V2) 

AC 240 V2) 

DELK 3 
with central lamp test 

DELDK 3 
with central lamp test 
with diode and resistor AC 220 V2) 

for operating voltage AC 240 V2) 

DLU 3 
Transformer blocks 

with BA 9s bulb holder 
(without bulbsil) 

secondary: 6 V, 1.2 VA, 50/60 Hz 

primary: 110...120 V 
220...240 V 
380...415 V 

U110 
U 220 
U 380 

1110i 

Weight 
[g] 

25 

10 

10 

20 

20 

78 

"Bulbs see page 24. 3lLegends and symbols see pages 26...29. 
=Use 130 V bulbs, see page 24. Legend carriers and legend inserts, see pages 25 and 27. 

*Please enquire 
Sprecher +Schuh 18 03 17 
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Components for self assembly 
DL 3 indicator lights 

Front elements 
with blank inscription cap 
and colour cap 

-DL 3 R round 

green -G 
red -R 
yellow -Y 
blue -B 
white -W 

-DL 3 Q square 

green -G 
red -R 
yellow -Y 
blue -B 
white -W 

D 3-BR fixing ring 

for front elements 

DEL 3 lamp elements 
with BA 9s bulb holder, max. 250 V 
(without bulbs')) 

for filament bulbs, max. 2.6 W 
or neon bulbs 

D 3-KE coupling plate 

for attachment 
of lamp blocks 

18 18 03 

with central lamp test 
for filament bulbs, max. 2.6 W 
or neon bulbs 

Price $ 

DUL 3 transfomer blocks 
with BA 9s bulb holder, max. 250 V 
(without bulbsil) 

-K 

with diode and resistor 
for operating voltage 

-D AC 220 V 
-C AC 240 V 

130 V filament bulbs, s. page 24 

with central lamp test 
with diode and resistor 
for operating voltage i= 
DK AC 220V 
DC AC 240V 

130 V filament lamps, s. page 24 

secondary: 
6 V, 1.2 VA, 50/60 Hz 

primary: 
110...120 V 
220...240 V 
380...415 V 

"Bulbs, see page 24. 
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DT...3 pushbuttons 
DT...L3 illuminated 
pushbuttons 

Front elements 

DT 3 momentary 

DTV 3 latched 

with metal front ring MI 
-L 

AM 

Operators 

0 D 3- colour caps 

green -G 
red -R 
yellow -Y 
blue -B 
white -W 

D3-H Raised button') MI 
green -G 
red -R 
yellow -Y 

Mushroom 42 mm 011 

DP 3 
green -G 
red -R 
yellow -Y 
black -B 

.111 

Aggi 

1.11 with square front ring 
-QP grey 
-QN black 

D 3-BR fixing ring 
for front elements 

momentary 
with plastic front ring 
-P grey 
-N black 

with metal front ring 
-L 

with square front ring 
-QP grey 
-QN black 

latched 
with plastic front ring 
-P grey 
-N black 

Mushroom 68 mm 0') 
DPG-3 
green -G 
red -R 

0 
Inscription cap 

D3-101 white blank 
D3-106 black blank 

Front rings 

DT 3-MFR extended 
front ring metal 

DT 3-FFR sealed 
front ring metal 

Price $ 

DEL 3- lamp elements 
with BA 9s bulb holder, max. 250 V 
(without bulbs21) 

for filament bulbs, max. 2 W 
or neon bulbs 
-E 

with central lamp test 
for filament bulbs, max. 2 W 
or neon bulbs 
-K 

with diode 
and resistor for 
operating voltage 
-D AC 220 V 
-C AC 240 V 

130 V filament bulbs, s. page 24 

with central lamp test 
with diode 
and resistor for 
operating voltage 
-DK AC 220 V 
-DC AC 240 V 

130 V filament lamps, s. page 24 

DU 3- transformer blocks 
for addition 
to lamp blocks 

D 3-KE coupling plate 
for attachment 
of contact 
and lamp blocks 

DE 3 contact blocks 

10 

Sprecher + Schuh 

01 

OL 

secondary: 
6 V, 1.2 VA, 50/60 Hz 

primary: 
110...120 V 
220...240 V 
380...415 V 

Not suitable for illuminated pushbuttons. 
',For bulbs see page 24. 

3) For operation of Contact block in centre position 
Operating bridge DT3 -OB is required (see pages 24 and 35), 18 03 19 
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Components for self assembly 
DS 3 rotary switches 
DSL 3 illuminated rotary switches 

operating elements 

isDSK 3- short operator 

DSH 3- long operator 

Square front elements 

DS 30- with 
plastic 
front ring 

002 Switch positions: 
2.00 A o grey 12.00 

Round front elements 003 black 
DS 3P-with 

plastic 
front ring 

Switch positions: 
A ° grey 

L--- black 
12.00 

B grey 
1," black 

12.00 

D grey 12.00 
"black re 

005 

B 

°I.' 

grey 12.00 
black 

D grey 12.00 
black IL - 

E -12.00 
I 0 II 

f,1>.' black - 
grey 
black 

E ' grey 12.00 D 3-BR fixing ring 
black - for front 

G !,,°, grey 12.00 elements 
black 

A 

DS 3L- with 
metal 
front ring 

B 0 

D 0 

E 
i 0 

G i 0 

004 

12.00 

12.00 

!006 

D 3-KE coupling plate 

for 
attachment 
of contact 
and 
lamp blocks 

12.00 
DE 3 contact blocks 

-10 
-01 

12.00 -OL 

Index No. 
Price $ 

DEL 3- lamp elements 
with BA 9s bulb holder, max. 250 V 
(without bulbs1)) 

for filament bulbs, max. 2 W 
or neon bulbs 010 
-E 4.90 

with central lamp test 
for filament bulbs, 
max. 2 W 
or neon bulbs 011 

-K 9.50 

with diode and resistor 
for operating voltage 012 
-D AC 220 V - 
-C AC 240 V 8.60 

130 V filament bulbs, s. page 24 

with central lamp test 
with diode and 
resistor for 
operating voltage 013 

-DK AC 220 V - 
-DC AC 240 V 12.00 

130 V filament lamps, s. page 24 

DU 3 transformer blocks 
for addition 
to lamp blocks 

secondary: 
6 V, 1.2 VA, 50/60 Hz 

primary: 
110...120 V 
220...240 V 
380...415 V 3.25 

009 
11.00 

014 

29.00 

015 
please enquire 

,IFor bulbs see page 24. 

20 18 03 Sprecher+Schuh 
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DSS 3 rotary switch with key 

Warning: 
During assembly ensure that the lock 
and front element are correctly 
positioned before fitting together. 

For security reasons it is not possible 
to repeat this operation. 

Kaba-micro 1707 lock 
with 2 keys 

all with same 
key no. EG 17071) 

key 
switch removal 
positions: positions: 

A 
0 

[ 1 

0 i 

B 

D 

0 

0 (1707D) 

0 I (1707F) 

0 (1707D) 

0 (1707D) 

0 II (1707F) 

I II (1707Z) 

0 I II (1707T) 

o 
'y 

(1707D) E 0 
ssfi 

GI 
0 

0 (1707D) 

'LIP II (1707F) 

1) Other key number available on request. 

Sprecher+ Schuh 

DSS 3 front elements 

006 

Price $ 

D 3-Blfixing ring 003 

switch for front 
positions: colour elements 

A 0 grey 
black 

B 
0 

grey 
black 

D 0 grey 
black 

grey 
! 

0 II black 
ssfsi>" 

D 3-KE coupling plate 

for 
attachment 
of contact 
blocks 

10.00 DE 3 contact blocks 

-7- -10 
-01 

grey 
I 0 black 
s./1 

10.00 
660 

005 

006 

18 03 21 
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+P 
+M* 

+K 

Enclosures 
Enclosures 

Front plates 

et() 

Enclosures with emergency stop 
pushbutton 

Accessories 

Design 

Total 
control 
positions Order No. 

grey plastic 
degree of protection IP 65 to 
IEC 529. Water jet protected 
to SEV 3047 

empty with 22.5 mm 0 1 

mounting holes, and 2 cable 2 

entries 21.5 mm 0, top with 3 
knock out, bottom with cable 5 
sleeve 

aluminium grey painted 
degree of protection 
IP 65 to IEC 529 
water jet protected to 
SEV 3047 

empty with 22.5 mm 0 1 

mounting holes 2 

3 
5 

empty without mounting 1 

holes 2 

3 
5 

anodised aluminium plate with 
tight fitting rubber gasket and 4 
captive fixing screws 
empty with 22.5 mm 0 
mounting holes 

1 

2 

3 
4 
5 

yellow plastic 
complete with 1 N/C contact 

reset by turning clockwise 

DYA 3-1A 
DYA 3-2A 
DYA 3-3A 
DYA 3-5A 

DZA 3-1A 
DZA 3-2A 
DZA 3-3A 
DZA 3-5A 

DZB 3-1A * 
DZB 3-2A * 

DZB 3-3A * 
DZB 3-5A * 

DZE 1-1A * 

DZE 1-2A * 

DZE 1-3A * 
DZE 1-4A * 

DZE 1-5A * 

Price 

DYA 3-N-40-01 

22.00 
26.00 
32.00 
46.00 

45.00 
50.00 
62.00 
84.00 

release by key 
reset by turning clockwise DYA 3-NS-40-01 

yellow aluminium 
complete with 1 N/C contact 

reset by turning clockwise DZA 3-N-40-01 

release by key 
reset by turning clockwise DZA 3-NS-40-01 

cable glands PG 16 mm 
with fixing nut plastic 

brass 

blanking plug PG 16 mm plastic, 
with fixing nut 

Legend plates blank, page 23 
with legend, page 27 

Dimensions see page 33 

*Please enquire 
22 18 03 Sprecher + Schuh 

SP178 Oldfield Road Sinnamon Park SPS Electrical Switchboard Maintenance Manual

Q-Pulse Id TMS858 Active 10/12/2014 Page 183 of 411



Fully equipped enclosures 
Fully equipped front plates 

Assembled 
in plastic 
or aluminium enclosure 

Positions: 

Assembled on anodized 
aluminium front plate 

Positions: 

D 

C 

B 

A 

Order sheet 
for copying 

Order details 
for specially equipped enclosure 
or front plate 

Customer: 

Originator: 

Date: 

Design 

Enclosure 

To 

C 
0 

Cable gland 

plastic 
aluminium 

plastic 
brass 

Blanking plugs plastic 

I I n 
II 

E 

0 0. 
Price 

Front plate anodised alum. 

Position Order No. 

E 

D 

C 

B 

A 

total 

Ordering example 
Design 

2 
0 

76' 

Design 0 
T o 2a .c '1) 

E 
0 

2 2 Price 
Plastic enclosure with 5 control 
positions. 

Pos. E: Indicator lamp') 
DL 3-R-Y-582-E (page 17) 

Pos. D: Pushbutton 
DT 3 L-G-369-21 (page 12) 

Pos. C: Pushbutton 
DT 3 L-R-370-11 (page 12) 

Pos. B: Rotary switch 
with key 
DSS 3-AD-01 (page 16) 

Pos. A: Round blanking plug 
18.104.207-51 (page 24) 

Enclosure plastic II I 
[5<-1 

aluminium Fl PI 
Cable gland plastic 

brass 

Blanking plugs plastic 

Front plate anodised alum. I I n I I 

Position Order No. 

E DL 3 R-Y-582-E1) 
D DT 3 L-G-369-21 

Front elements 
(see pages 12...17). 

Contact and lamp blocks for base 
mounting (see page 25). 

Please order legend plates separately 
(see pages 25 and 27). 

C DT 3 L-R-370-11 
B DSS 3-AD-01 
A 18.104.207-51 

total 

1} Lamp blocks E, D or C may be specified (see page 25). 

Sprecher + Schuh 18 03 23 
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Accessories, small 
components 

24 18 03 

Design 

Miniature filament bulbs, clear (BA 9s) 

voltage [V] max. rating [W] 

6 1.2 
12 1.4 
24 1.4 
36 1.4 
48 1.4 
60 1.5 

130 2.6 

for lamp blocks with diodes and resistors 
for operation from AC 220 V or 240 V 

Miniature neon bulbs (BA 9s) 

110 V...127 V clear 
220 V...240 V clear 

Lamp extractor 
for BA 9s filament and neon lamps 

Emergency stop ring 
yellow 0 90 mm 
without legend 

with legend: EMERGENCY-STOP/ 
NOT-AUS /ARRET D'URGENCE 

Blanking plug 
round 
square 

Operating bridge 
for operating contacts 
in position 3 

Locking tab 
for securing front ring 
(use 2, 90° apart) 

Replacement key 
Kaba-Micro 1700 

Front rings for pushbuttons 
round plastic grey 

plastic black 

metal 

square plastic grey 

plastic black 

Lens caps for indicator lamps 
round green 

red 
yellow 
blue 
white 

square green 
red 
yellow 
blue 
white 

Legend caps1) 
round 
square 

Reset Rod 
for resetting overload relays 

1) With legends or symbols, see page 26...29. 

Order Price 
No. 

BA 9-6 
BA 9-12 
BA 9-24 
BA 9-36 
BA 9-48-02 
BA 9-60-02 

BA 9-130 

BA 9N-110 
BA 9N-240 

DT 3-LE 

DN 3-B 

DN 3-E 

DT 3R-BP 
DT 30-BP 

DT 3-0B 

DT 3-LT 

DSS 3 

DT 3-PFR 

DT 3-NFR 

DT 3-LFR 

DT 3Q-PFR 

DT 30-NFR 

DT 3G-LC 
DT 3R-LC 
DT 3Y-LC 
DT 3B-LC 
DT 3W-LC 

DT 3Q -GLC 
DT 30-RLC 
DT 30 -YLC 
DT 30-BLC 
DT 3Q -WLC 

DT 3-LC 
DT 3Q-LC 

DT 3-RR150 

2.50 

2.00 
2.00 

6.00 

0.45 

0.45 

1.00 

0.45 

0.45 

1.00 

0.55 
0.55 

3.00 
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14 
5.50 

10.50 
5.50 

10.50 

6.50 

DA 3-10 
DA 3-E10 
DA 3-01 

DA 3-L01 

DAL 3-E 

Base mounting elements, 
legend plates Design 

DA 3 contact blocks 
for base mounting 
-10 
-E 10 
-01 ----4-- 

-OL 

DAL 3 lamp elements 
for base mounting 
with BA 9s bulb holder, max. 250 V 
(without bulb')) 

for filament bulbs 
max. 2 W for DTL 
max. 2.6 W for DL 
or neon bulb 

-E 

with diode and resistor 
for operating voltage 

-D AC 220 V 

-C AC 240 V 

filament bulbs 130 V see page 24 

Legend carriers 
black plastic 
for use with legend inserts 

size 30X48 mm 
secured by front element 

size 48X48 mm 
secured by front element 

size 48X18 mm 
secured by double sided adhesive 
tape or by 2 screws 

Legend plates2) 

for legend carrier 
size 30X48 mm 
aluminised plastic without legend 
(10 pieces) 

for legend carriers 
size 48X48 mm and 48 X 18 mm 
aluminised plastic without legend 
(10 pieces) 

Legend platesz 
for enclosures 
size 19X 19 mm 
aluminised plastic without legend 
(10 pieces) 

'For bulbs, see page 24. 
2'For legend plates with legends see page 27. 

Order Price 
No. 

DALD-C 

DT 3-30-LC 

DT 3-48-LC 

DT 3-18-LC 

DT 3-30-LP 

DT 3-48-LP 

DT 3-19-LP 

14.00 

0.60 

1.00 

1.00 

0.50 

0.50 

0.60 

Sprecher + Schuh 18 03 25 
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Standard legends 
To DIN 30 640 E 

German 
English1)2)3) 
French 
EIN 
ON 
MARCHE 

AUS 
OFF 
ARRET 

AUF 
UP 
OUVRIR 

AB 
DOWN 
Descendre 

ZU 
CLOSE 
FERMER 

HEBEN 
RAISE 
Monter 
SENKEN 
LOWER 
Descendre 
RECHTS 
RIGHT 
DROITE 

LINKS 
LEFT 
GAUCHE 
VOR 
FORWARD 
AVANT 
ZURUECK 
REVERSE 
ARRIERE 

SCHNELL 
FAST 
RAPIDE 

LANG SAM 
SLOW 
LENT 

Einrichten 
SET-UP 
Reg ler 
Betrieb 
RUN 
En service 

Inscription caps for pushbuttons 
white 
black characters 

Price 
Order No. 

black 
white characters 

Price 
Order No. 

START 
START 
MARCHE 

STOP 
STOP 
ARRET 

HAND 
HAND 
MANUEL 
AUTO 
AUTO 
AUTO 

RESET 

Special legends page 34 

Legend caps for indicator lamps 
round square 

Price 
Order No. $ Order No. 

DT3-551 
-568* 

26 18 03 

1) NOTE: Stocked Labels - others on ref. 
2) Lettering 4mm 3) Special legends per letter. 

Price 

DT3-751 
-768e 
-783 

-752 1 

-769* i 

-784 -' 

-765 
-782 

11096 
--766 

-798 
-798 
-798 

Sprecher +Schuh 
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1.30 

1.30 

1.30 
1.30 

1.30 

1.30 

1.30 

1.30 

1.30 

1.30 

1.30 

1.30 

1.30 

1.30 

1.30 

1.30 

1.30 

0113-973 1.30 

Legend 

11 

0 

FAILURE 

STOP 

START 

RUN 

SLOW 

FAST 

REVERSE 

FORWARD 

LEFT 

RIGHT 

DOWN 

UP 

OFF 

ON 

I 

FORW. OFF REV. 

I 0 AUTO 
ON OFF AUTO 
MAN. 0 AUTO 
HAND 0 AUTO 

0 I 

4- 0 
I 0 II 

MAN. AUTO 
HAND AUTO 

SET-UP RUN 

FORW. REV. 

UP DOWN 

OFF ON 

STOP START 

FORWARD REVERSE 

LEFT RIGHT 

OFF ON 

I II 

0 -* 
1) NOTE - Stock Legends - others on request. 
2) Lettering 4mm 3) Special Legends...per letter. 

Sprecher + Schuh 

Legend inserts 
aluminised plastic 
size 30x18 mm 
for legend carrier 18.104.424-51 

1 -0 -II 

Order No. 1)2)3) 

-972 

-971 

-970 

-967 

-966 

-965 

-963 

-962 

-961 

-960 

-959 

-958 

-954 

-953 

-952 

-951 

DT 3-998 

-997 

-996 

-995 

-994 

-993 

-992 

-991 

-990 

-987 

-986 

-985 

-984 

-983 

-982 

-981 

-980 
-979 

-978 

-977 

-976 

-975 

Price 

Legend plates 
aluminised plastic 
size 19 x 19 mm 
for enclosures 

STOP 

Order No. 1)2)3) 

DT 3-073 

-072 

-071 

-070 

-067 

-066 

-065 

-063 

-062 

-061 

-060 

-059 

-058 

-054 

-053 

-052 

-051 

Price 
$ 

1.30 

1.30 

1.30 

1.30 

1.30 

1.30 

1.30 

1.30 

1.30 

1.30 

1.30 

1.30 

1.30 
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Symbols for text free legends 
To DIN 30 600 
To ISO R 369 

Inscription caps 1) 

for pushbuttons 
Legend caps 1) 

for indicator lamps 
white black round square 
black characters white characters 
Order Order Order Order 

Symbols for motion No. No. No. No. 
DIN direction of continuous 
ISO 1 linear motion 

<__) DIN linear motion in two 
ISO 2 directions 

DT 3-351 DT 3-451 DT 3-651 DT 3-851 

-01 DIN direction of limited 
ISO 4 linear motion 
DIN limited linear 
ISO 5 movement and return 

e-No DIN 100 continuous clockwise 
ISO 7A rotation 
DIN continuous 
ISO 7B anti-clockwise rotation 

wh DIN feed 
ISO 16 

"". DIN rapid traverse 
ISO 26 

DIN increase a value 
ISO 28 

DIN decrease a value 
ISO 29 

Equipment symbols 
.0 

ISO 
electric motor 

41 

6 DIN pump 
ISO 48 (general symbol) 

Operational symbols 

el° 

41+ 

+11-> 

DIN continuous regulation 
ISO 61 

DIN adjustable 
ISO 62 

DIN lock or tighten 
ISO 63A 
DIN unlock, unclamp 
ISO 64A 

0* DIN brake on 
94 

ISO 65 

+(c» DIN brake off 
ISO 66 

DIN automatic or semi- 
ISO 267 automatic cycle 
DIN hand-control 
ISO 35 

DIN on 
ISO 69 

O DIN off 
ISO 70 

10 
DIN on-off 
ISO 71 

O DIN 168 on, whilst pushbutton 
ISO 72 depressed 
DIN 46 engaging 
ISO 74 

DIN 45 disengaging 
-1-r ISO 75 

-352 -452 -652 -852 

-353 -453 -653 -853 

-354 -454 -654 -854 

-355 -455 -655 -855 

-356 -456 -656 -856 

-457 -657 -857 

-458 -658 -858 

-359 -459 -659 -859 

-360 -460 -660 -860 

-461 -661 -861 

-462 -662 -862 

-363 -663 -863 

-364 -664 -864 

-365 -465 

-366 -466 

-367 

-368 

-376 -676 -876 

-375 -675 -875 

-369 -469 -669 -869 

370 -670 -870 

-371 

-372 

-373 -473 

74 -474 

1) These Legend and Inscription caps are available on indent only. 
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-690 

-691 

-692 

-693 

-694 

-695 

-890 

-891 

-892 

-893 

-894 

-895 

-687 -887 

DT 3-683 

-684 

-685 

-686 

DT 3-883 

-884 

-885 

-886 

To DIN 30 600 
To ISO R 369 

Inscription caps 1) 

for pushbuttons 
Legend caps 1) 

for indicator lamps 

white black round square 
black characters white characters 
Order Order Order Order 

Safety and miscellaneous symbols No. No. No. No. 

Ch 

t 
f 

! 

ID 

I. 

f). 

II 

III 

IV 

V 

R 

DIN 
ISO 91 

shear pin construction 

DIN 131 danger high voltage 
ISO 92 

DIN caution 
ISO 93 

DIN 
ISO 94 

main switch 

DIN 986 set up 
ISO DT 3-382 DT 3-482 

DIN 155 audible signal 
ISO 

DIN 
SO ISO 101 

coolant 
-388 

DIN 139 light 
ISO 102 -389 

DIN 256 filling aperture 
ISO 104 -390 

DIN 258 full level 
ISO 105 -391 

DIN 257 drain 
ISO 106 -392 

DIN 175 lubricant 
ISO 107 493 

DIN 263 blowing unit 
ISO 108 -494 
DIN 264 suction unit 
ISO 109 -495 

step 2 

-377 -477 

step 3 

-378 -478 

step 4 
-379 

step 5 
-380 

reset 
-381 

1) These Legend and Inscription caps are available on indent only. 
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Technical 
information 

s SP 
SEV CSA 
Switzerland Canada 

DEMKO 
Denmark 

Electrical 
inspectorate 
Finland 

Germanischer 
Lloyd 
FRG 

NEMKO 
Norway 

644 

CEBEC 

l I 

CEBEC 
Belgium 

UL Listed 
USA 

SEMKO 
Sweden 

Standards 
IEC 204-1, 337; SEV 1005, 1093; VDE 0113, 0660 part 201; 
BS 4794; CEE 24; CSA 22.2, No. 0, No. 14; UL 508, 486 E 

Approvals 
SEV, CSA, UL, CEBEC, Germ. Lloyd, 
DEMKO, NEMKO, SEMKO, Finland, 
Buro Veritas, USSR Reg. in preparation 

Rated insulation voltage 
IEC 337, VDE 0110, insulation group C 

CSA, UL 
660 V 
600 V 

Test voltage 
phase - phase 
phase-earth 

3 kV, 1s 
4 kV, 1 s 

Life 
mechanical 

DT/DP DS DTV/DPV DSS/DN/DNS 
millon operations 10 0.5 0.5 0.05 

UL utilisation category 
heavy pilot duty 
light pilot duty 

AC A 600 
DC Q 600 

Ambient temperature 
AC-1, AC-11 operation 

storage, transport 

- 25 °C...+ 60 °C (T85) 
(inside and outside the enclosure. For 
illuminated pushbuttons and switches 
max. external temperature 40 °C) 

- 40 °C...+ 80 °C 

Climatic resistance 
damp heat 
40 °C/95% rel. humidity 

humidity cycling 
23 °C, 83%, 40 °C, 93% 

56 days 

20 cycles 

Degree of protection 
to IEC 529, DIN 40050 

Protection against accidental contact to 

IP 65 except rotary switch with key 
and emergency stop pushbutton 
with key (DSS 3, DNS 3) 

IP 54 DSS 3, DNS 3 

IP 20 contact and lamp blocks 

VDE 0106, part 100 

Shock withstand 
to IEC 68-2-27 30 g 

Mounting orientation as required 

Example of central lamp test 

L1 

S1 
1 

K1 

Test pushbutton 

Hi 

K2 K3 

X5 

X1 

X2 

30 18 03 Sprecher+ Schuh 
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Contact blocks 

Lamp elements 

10 

4 

01 

1 

2 

OL 

Rated thermal current 1h 
open (ambient 40 °C) 
enclosed (ambient 60 °C) 

10A 
6A 

Nominal operating voltage U. AC 660 V 

Nominal operating current .4 

AC-1 10 A 

AC-11 220V 240V 380V 415V 500V 600V 
3A 3A 2.5A 2.2A 1.5A 0.75A 

DC-11 
DE 3 10/DE 3 01 

DA 3 10/DA 301 

24V 48V 110V 220V 440V 

2A 0.6A 0.2A 0.1 A 0.04A 

DE 3 LO1 /DA 3 LO1 1.3A 0.4A 0.13 A 0.065 A 0.026A 

Short circuit withstand 
without welding 10 A slow 

Back up fusing 
permissible rated current fast (D, gF) 

slow (DT, gL) 
16 A 
10 A 

Switching frequency 

Electrical life /. 0.1 A 1 A 2 A 3 A 
(AC-11) mill. ops. 10 3 1 0.5 

Contact security 

6000 ops/h 

reliable for switching electronic circuits 

6 Clearance between open contacts off 
DE 3 10 DE 3 01 DE 3L01 
DA 3 10 DA 3 01 

X1 X2 

X1 

X2 

2,2 5,7 

0 1 2 3 4 5 6 

mm 

V A on 

DA 3-L01 

1,3 5,7 3,3 5,7 2,5 5,7 A 
I I I 1 I I I I I I 

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

mm mm mm 

DA 3 E10 

1,6 5,7 

0 1 2 3 4 5 6 

mm -v 
Terminal markings to DIN EN 50013 

Connections 0.75...2.5 mm2 18 --12 AWG 

Lamp elements 
indicator lamps 
illuminated pushbuttons 
and illuminated switches 

max. permissible 
2.6 W 

2W 

Standard element 
with BA 9s bulb holder 

for filament or neon bulbs max. 250 V (28 mm long, 10 mm 0) 

Special elements 
with BA 9s bulb holder 

Xi ® X2 with series diode and resistor 
for operating voltage 

X5 for filament bulbs 
AC 220 V or 240 V 
130 V (see page 24) 

X2 with central lamp test for filament 
or neon bulbs max. 250 V (28 mm long, 10 mm 0) 

X1 X2 

with series diode and resistor 
with central lamp test 
for operating voltage 
for filament bulbs 

AC 220 V or 240 V 
130 V (see page 24) 

with transformer for filament bulbs 6 V, max. 1.2 W 

secondary: voltage 6 V 
load max. 1.2 VA, 50/60 Hz 

primary: voltage 110...120 V, 220...240 V, 380...415 V 

Sprecher +Schuh 18 03 31 
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Dimensions [mm] 
Pushbuttons DT 3 (Q), DTV 3 (Q) 

Illuminated pushbuttons DTL 3 (Q), 
DTLV 3 (Q) 

Pushbuttons with raised operator Pushbuttons with extended front ring 
DTH 3 (Q), DTVH 3 (Q) 

Illuminated pushbuttons with 
transformer DTL 3 (Q), DTLV 3 (Q) 

U, 
0, 

0 

0 

Mushroom pushbuttons DPG 3, DPGV3 Mushroom pushbuttons DP 3, DPV 3 

0 68 mm 0 42 mm 

Rotary switch with long operator 
DSH 3 (Q), DSHL 3 (Q) 

Indicator lights DL 3 (Q) 

DT 3, DTV 3 

Illuminated pushbuttons with sealed 
front ring DT 3, DTV 3 

Rotary switch with short operator Rotary switch with key DSS 3 
DSK 3 (Q), DSKL 3 (Q) 

Indicator lights with transformer Indicator lights with central lamp test 
DL 3 (Q) DL 3 (Q) 

Emergency stop pushbutton with turn Emergency stop pushbutton with key Drilling detail 
reset DNS 3 and pull reset DN 3 

Potentiometer dial DR 3 
spindle lenght 50 mm 

O 

30 

ii 

32 18 03 

L.28 42 

Blanking plugs 
round and square 

II 

4n in. 314min. 30i min 301 

T 

i 

I 00 
Legend plates 

Sprecher+ Schuh 
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If) 111.11 
Base mounting components 
Pushbuttons 

Plastic enclosure DYA 31) 

16 

54 

72 

Aluminium enclosure DZA 3 

Knock-Out Openings at Base 

85 

Earth (Ground) Terminal 

Front plate DZE 1 

4 
In 

1. 64 

80 

Sprecher+ Schuh 

Indicator lamps Bulbs for DL 3, DTL 3, DSL 3 

Design Total control 
positions 

A B D 

DYA 3-1 A 1 84 67 22.5 
DYA 3-2 A 2 117 100 22.5 
DYA 3-3 A 3 150 133 22.5 
DYA 3-5 A 5 215 198 22.5 

1)Knock out opening at top, cable sleeve at bottom. 

Design Total control 
positions 

A 

DZA 3-1 A 1 99 62 56 22.5 
DZA 3-2 A 2 137 100 94 22.5 
DZA 3-3 A 3 174 137 131 22.5 
DZA 3-5 A 5 249 212 206 22.5 

Design Total control A 
positions 

B D 

DZE 1-1 A 1 80 64 22.5 
DZE 1-2 A 2 110 94 22.5 
DZE 1-3 A 3 147 131 22.5 
DZE 1-4 A 4 185 169 22.5 
DZE 1-5 A 5 232 206 22.5 

1803 33 
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Special 
legends 

2 

34 18 03 

Process 
hot stamping 

Details of requirements 
clear drawing scale 2:1 provided by customer 

Special symbols and text 
for first order only, charge for stamp, which remains 
our property 

set up (per text and order) 

stamping charge per letter 

Inscription caps 
for DT 3 pushbuttons 

standard legends see page 26 
ISO symbols see pages 27/28 
legend area: 4x16 mm or 16 mm 0 
legend height: 4mm 
line spacing: as drawing 

Legend caps 
for DL 3 indicator lamps 

round 
standard legends see page 26 
legend area: 4x16 mm or 16 mm 0 
legend height: 4mm 
line spacing: as drawing 

square 
standard legends see page 26 
ISO symbols see pages 27/28 
legend area: 4x16 mm or 16x16 mm 
legend height: 4mm 
line spacing: as drawing 

Legend inserts 

for 30x48 mm legend carriers 

standard legends: see page 27 
legend area: 4x16 mm or 3x2 x 6.4 mm 
legend height: 4mm 

for enclosures 

standard legends:see page 27 
legend area: 
legend height: 3 mm 

Price 

Or- 

P.O.A. 

0.55 

Sprecher + Schuh 
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Mounting instructions 
Single person mounting 
Front 1...4 
Rear 5...7 

1 

Front element 
round or square, push, with the 
markings at the top, into the 22.5 mm 
hole in the mounting plate. 

2 
Locking tabs 
for securing the front section against 
unauthorised removal. 
From the rear insert 2 of these 90° apart 
into the front element. 

3 
Bridge 
for operating contacts at position 3 
(centre position). 
Fit to front element from the rear. 
Recommended with contact blocks 
second level. (2 bridges required). 
4 
Legend carrier 
for legend additional to that on front 
element. Insert tabs into slots in 
front element. 

Permissible combinations of contact blocks 
and lamp elements 

pushbuttons DT 3, DTH 3, DTV 3, DTVH 3, DP 3, DPV 3, DPG 3, DPGV 3 
rotary switches DSH 3, DSK 3, DSS 3 

illuminated pushbuttons DTL 3, DTLV 3 
illuminated rotary switches DSHL 3, DSKL 3 

for filament bulbs 6...110 V 

for filament bulbs with series diode 
130 V, 2.6 W 

5 
Fixing ring 
engage bayonet with a slighttwist to the 
right, and fix with 2 screws to prevent 
rotation. 

6 
Coupling plate 
with securing clip to snap onto front 
element. 
Not required for base mounting. 

on 7 
Contact blocks and lamp elements 
snap onto coupling plate, or the rear of 
an existing contact block (2 levels 
of contacts). 
For base mounting use elements with 
fixing feet (see page 23). 

for filament bulbs with central lamp test 
6...110 V 

for filament bulbs with series diode and 
resistor and central lamp test 
130 V, 2.6 W 

Sprecher + Schuh 

with transformer element 
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sprecher + 
schuh 
Represented in Australia by 

NHP 
Electrical Engineering Products P/L 

Melbourne 
51-67 River Street 
Richmond VIC. 3121 
Phone: (03) 429 2999 
Telex: AA31644 
Fax: (03) 429 1075 

Sydney 
30-34 Day Street 
Silverwater NSW 2141 
Phone: (02) 748 3444 
Fax: (02) 648 4353 

Brisbane 
39 Commercial Road 
Fortitude Valley OLD. 4006 
Phone: (07) 252 9517 
Fax: (07) 252 3415 

Adelaide 
29 Croydon Road 
Keswick SA 5035 
Phone: (08) 297 9055 
Fax: (08) 371 0962 

Newcastle 
57 Crescent Road 
Waratah NSW 2298 
Phone: (049) 60 2220 
Fax: (049) 60 2203 

Agents 
Perth 
C.J. Young & Co. Pty. Ltd. 
38-40 Railway Parade 
Bayswater WA 6053 
Phone: (09) 271 8666 

Fax: (09) 272 3906 

Hobart 
H.M. Bamford (Hobart) 
199 Harrington Street 
Hobart TAS. 7000 
Phone: (002) 34 9299 
Fax: (002) 31 1693 

Launceston 
H.M. Bamford (Launceston) 
59 Garfield Street 
Launceston TAS. 7250 
Phone: (003) 44 8811 

Fax: (003) 44 4069 

Townsville 
Paterson Electrical 
Engineering Agencies 
62 Leyland Street 
Garbutt OLD. 4814 
Phone: (077) 79 0700 
Fax: (077) 75 1457 

Darwin 
J. Blackwood & Son Ltd. 
(Inc. Tesco Pearce) 
Mataram Street, 
Winnellie NT 5789 
Phone: (089) 84 4255 
Telex: AA85454 
Fax: (089) 84 3945 

Technical changes reserved 
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Highly efficiently breaking system 
* for the best modern motor protection... 

I Very small joule integral 
(12t) and peak 
let-through current. 

The joule integral (12t) and peak 
let-through current at the time of 
short-circuit fault interruption are 
limited to very low values, and 
coordination of short-circuit protection 
with magnetic contactor is readily 
obtained. An ideal short-circuit 
protective device (SCPD) for motor 
starters. 

High breaking capacity: 
50kA at 440V AC, 
3-phase. 

The rated breaking capacity of the 
CAPLET 50 is 50kA at 440V AC, 
making it readily applicable to large 
motor control centers. 

3 

105 

4 

3 

104 

5 
4 

3 

103 

4 

3 

2 

50A 
40A 
25A 

16A 

10A 

8A 

6.3A 

4A 

10. 50 100 
Short circuit current (kA) r.m.s. sym. 

Highly efficiently breaking system 
When large fault current starts to flow through the circuit 
breaker, an electromagnetic repulsive force develops 
between the moving and stationary contacts and contact 
separation starts. At the same time, a coil in series of 
each pole develops a strong magnetic attraction to 
actuate two moving cores: one (striker) to move the 
moving contact toward the open position and the other 
(trip core) to trigger the trip mechanism. 

Before breaking lax 

115kA peak 

11kA 

The series coil also works to blow out the arc between 
the moving and stationary contacts, achieving a high- 
speed interruption of the fault current. Another effect of 
the series coil is to limit the fault current by its impedance. 

Trip core 

Striker 

Breaking 

I 

Moving contact 
Series coil 

Stationary contact 

Trip mechanism 

2 
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I . Many useful! advantages 
* for the best modern motor protection... 

A wide range of a applications from small to 
large motors. 

The frame size of the CAPLET 50 is 
50A to cover motors up to 22kW for 
400V class, 18.5kW for 380V class, 
and 11kW for 200V class. 

Adjustable rated current. 

The rated current setting is 
adjustable from 63% to 100% of the 
nominal rated current. 

Clear contact indicator 
fitted for positive 

- indication of 
contact status. 

A contact indicator ganged to the 
switching mechanism indicates the 
contact on/off status. 

Moving contact shaft 

3 

6 Overcurrent 
characteristics based on 
IEC 292. 

The overcurrent characteristics of 
the CAPLET 50 are based on 
IEC 292, which is ideal for motor 
protection. It eliminates the use of a 

separate overload relay. 

7 No arcing clearance is 
required from the top of 
the breaker. 

The contacts are centrally located in 

the breaker and the top of the 
breaker is sealed. Arcs produced are 
guided to the bottom and emitted. 
No arcing clearance is required for 
the top of the breaker. 

8 Increased safety. 

The breaker handle has a double- 
insulation construction for higher 
safety factor. 

Contact indicator 

Handle 

-Moving contact assembly 

flField-installable 
accessories. 

Accessories, such as a shunt trip and 
auxiliary switches, may be readily 
installed or replaced in the field. 

Complete isolation of 
accessories from 
main circuit. 

The accessory devices, such as a 

shunt trip and auxiliary switches, are 
completely isolated from the main 
circuit of the breaker. 

11 Many advantages 
over fuses. 

1. No single-phasing. 
2. Reliable performance with no 

secular deterioration. 
3. Reclosable immediately after an 

interruption. 
4. No need for element replacement 

for reclosure after interruption. 

12 
Approved by LR 
Lloyd's Register of Shipping 
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Rated amp. (A) 

1.6 

2.5 

4.0 

6.3 

8.0 

10 

16 

25 

40 

50 

Magnetic trip 
current (A) 

20.8 ±3.1 
32.5 ± 4.8 

52 ± 7.8 

81.9 ± 12.2 

104 ± 15.6 

130 ± 19 

208 ± 31 

325=48 
520 ± 78 

650 ± 97 
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Outline dimensions 

v-74t ?;!tflifiret 
Front 

90 

with Accessories 
id 6(max.) 

112 4_1\2- 

(max.) 

M4 x 0.Z 

Drilling plan 

Id 
10 

W 

0 
[_. without A9CCeSSOrieS ---, 

105.5 
'with Accessories .__ 

Ft 

f rn 7.7 

External operating handle has 
following valiations. 
Please designate on ordering. 

1. Directions Counter-clockwise 
t- Clockwise 

2. Mounting Depth 220mm 
'Dimension -F - 320mm - 420mm - 520mm 

3. Name plate ON-OFF L 1 0 

5 

Drilling plan 

Counterclock wise "ON" 

panel-lock release 

OFF sule 

150 

ON side 

panel door 

V.A.L 

padlock for 
operating 
mechanism 
(not supplied) 

V.A.L: Vertical Arrangement Line 
H.A.L: Horizontal Arrangement Line 

Panel-Cutout 

ILl : Handle frame Center Line 
q: Center Line 

Clock wise "ON" 

OFF side 

0 

V.A.L ON side 

H.A.L 

anel-lock release 

padlock for handle 

where hinge fulcrum center is 
12mm behind panel surface. 

Panel Cutout 
40 VAL 
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TZS CORE BALANCE - CURRENT OPERATED 
EARTH LEAKAGE RELAYS 

SENSITIVITY 
Sensitive 
30mA 4) 

Sensitive ' 

100-200- 
500mA ') 

time delay 

CATALOGUE No. 

TZS-15HC 
TZS-24HC 
TZS-40HC 
TZS-68HC 
TZS-100HC 

TZS-15MC 
TZS-24MC 
TZS-40MC 
TZS-68MC 
TZS-100MC 

TZS-15TC 
TZS-24TC 
TZS-40TC 
TZS-68TC 
TZS-100TC 

phase and 3 Ph 3W, 1 Ph 3W, 1 Ph 2W 
wires 3 Ph 4W 

5 

,SEPARATELY MOUNTED RELAY 
Red & Green LED to indicate earth leakage 
C/o contact to trip MCCB or signal fault 
Test button tests all functions including 
C.T. continuity 

LL 

. ' 
.: 

w , , - 

- 
n 

, 

RATINGS 
(Applicable Range) 

Rated 110V (100V to 120V) 
Control 220V (160V to 242V) 
Voltage 440V (330V to 460V) 

ix AC110 
'' AC240 
2) AC440 

.il AC110 
' ' AC240 
2) AC440 

.11 AC110 
'' AC240 
2) AC440 

rated sensitive current (mA) 
( ) : rated non -tripping 

current (mA) 

Fixed 30(15) - 
ADJ 

100(50) 
3) 200(100) 

500(250) 

100(50) 
3) 200(100) 

500(250) 
tripping time (sec) fixed below 0.1 below 0.1 0.5-0.101 
non-tripping time (sec) - - less than 

0.100 
dimensions (mm) W/H/D 59/105/75 59/105/75 59/105/75 
weight (kg) (Relay only) 0.375 0.375 0.375 
STANDARD FEATURES 
earth leakage detection CURRENT OPERATED TYPE 
internally mounted contact 1 c 1 c 

earth leakage indication LED LED LED 
reset function (manual) 
test button 
remote reset (electrical) 

Flush Mounting Kit (Optional) Add $37.00 
1) Variable Voltage 2) Fixed Voltage 3) Adjustable Sensitivity 
4) In accordance with prescribed items. Act must not be used in conjunction with a 
miniature overcurrent circuit breaker. 

PRICE INCLUDING CT (TORROID) SPECIFY COMBINATION (SEE OVER) 

Catalogue 
Max 

Cable 
Max 

Cable Internal TZS-HC TZS-MC 
TZS-TC 

time delay 
No 2 wire 4 wire Diam. 30mA 100-500mA 100-500mA 

$ $ $ 
TZS-15 8 mm2 5.5 mm2 15 mm 232.00 232.00 259.00 
TZS-24 30 mm2 22 mm2 24 mm 276.00 276.00 303.00 
TZS-40 100 mm2 80 mm2 40 mm 390.00 390.00 417.00 
TZS-68 325 mm2 250 mm2 68 mm 501.00 501.00 528.00 
TZS-100 850 mm2 600 mm2 100 mm 738.00 738.00 765.00 

Note') 1, 3 and 5 Amp sensitive models are available on indent POA. 

Price Schedule T3 
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ZS EARTH LEAKAGE RELAYS (cont'd) 
REMOTE TORROIDS (Ct.) 

TZS-15HC TZS-24HC TZS-40HC TZS-68HC TZS-100HC 
CATALOGUE No. TZS-15MC TZS-24MC TZS-40MC TZS-68MC TZS-100MC 

TZS-15TC TZS-24TC TZS-40TC TZS-68TC TZS-100TC 

TZS-15 

RATINGS OF Ct. 

TZS-24 TZS-68 

max cont (2 wire) 
current (4 wire) 
internal dia. (mm) 

weight (kg) 

61A 139A 298A 650A 1185A 
49A 115A 257A 556A 992A 
15 24 40 68 100 

0.17 0.23 0.7 1.1 2.0 

Capacity of built-in contact (breaking current (A)) 
separate voltage (V) AC100 AC200 AC415 DC30 
type resistive load (cos0 = 1) 5 5 5 5 

inductive load Icos0 = 0.4) 2.5 2 0.6 2 

NOTE: When ordering specify Relay and Torroid (CT) separately 
eg; TZSHC = Relay TZS15CT = Torroid 

SUPPLY 
w 8 

I ; 
I I 

I 

C I 

1 

TORROID (C T.) 
I ' 

00 NOT I 

RESET 

ISEE NCI: 21 

110 

P1 

P2 
EARTH 

LEAKAGE 
RELAY 

T Z S 
CIRCUIT 

BREAKER 

"SAFE- T" 

P3 

Z1 

C 

1 

AP' 

-0 
b 

Z3 

01. Z4 

EARTH I I I 

I I I 

R V 8 

Note 1: LOAD 
Control power terminals : P1 and P2 for 100 110V AC; 

P1 and P3 for 200 220V AC; 
Sensitivity selection No.terminal jumpers for 

100mA pick up; 
Jumper between Z2 and Z3 
for 300mA pick up; 
Jumper between Z2 and Z4 
for 500mA pick up. 

Note 2: 
The relay contracts are automatically reset on loss of 
control power. 
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TERASAKI Din-T circuit breakers 

INDEX 

General features 3 

New products in the DIN rail mounting system 6 

Din-T series 6 kA 7 

Din-T series 9 kA 8 

Din-T series 10 & 14 kA 9 

Din-Safe safety switches 2 & 4 pole 10 

Din -Safe MM modules with MCB combination units 11-12 

Din-Safe protection in action 13-14 

Din-Safe-R core balance earth leakage relays 15 

Insulated loadcentres - Type ILC 16 

Insulated loadcentres - Din Modula 150 & Din Modulo weatherproof 17 

Metal distribution boards - Type NDB and main switches 18 

Metal loadcentres - Type NLC 19 

Electrical accessories 20 

Auxiliary contacts and shunt trip for MCBs 21 

Accessories 22 

Sprecher + Schuh CA4 contactors and Din-T contactors 23 

Din-T pulsar switch, Din-T pushbuttons, pilot lights & Din-T surge diverters 24 

Flash Micromat and Monotron 200 time switches 25 

Din-T modular switches 26 

RAIL DIN instruments analogue meters AC & DC 27 

RAIL DIN instruments digital ammeters and voltmeters AC & DC 28 

RAIL DIN instruments digital frequency meter & digital temperature meter 28 

RAIL DIN supplementary types - Hour run meter 28 

- Phase/fail rotation indicator 28 

RAIL DIN metering switches - Ammeter switch 28 

- Voltmeter switch 28 

- Dimensions 28 

Shunt trips for MCBs - Connection schematics 29 

- Temperature compensation 29 

Dimension diagrams for 6, 9, 14 & 10kA circuit breakers 30 

Din-T time current curves for 6, 9 & 14kA circuit breakers 31 

Din-T time current curves for 10kA circuit breakers 32 

Din-T Pt let through 33 

Motor starting selection - DOL starting 34 

-3 phase assisted start 34 

Motor starting selection - For fire pumps 35 

Din-T Cascade co-ordination chart 35 

2 
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r 
General features 1 

Advantages of the Din-T series miniature circuit beakers 
Short-circuit breaking capacity of 6, 9, 10 and 14 kA at 415V AC. 
Increased rating to 50 kA when backed up with a 200A HRC fuse, (9 kA, 10kA & 14 kA only.) 
(Max. back-up fuse of 125 amp to 50 kA for 6 kA MCBs). 
Rated current range from 0.5A up to 125A. 
Silver graphite (AgC) contacts. 
Input connection by lifting terminal with capacity of up to 35 mm2 giving fast and practical connection. 
Output terminals offer finger and hand protection with a capacity of up to 25 mm2. 
A new design of snap fixing with two stop locations, for normal DIN rail mounting. 
Approval number V87382 - 11/1987. 
Complies to AS 3111 and AS 2184. 

Brief description 
The Din-T series miniature circuit breakers have inverse time delayed thermal and instantaneous 
magnetic trips, and are suitable for mounting in distribution boards or in switchgear panels and consumer 
units. 

Operation 
Protection against overheating of electrical conductors, against excess currents due to overload and 
short circuit or earth fault. 

Application 
In switching, control, distribution and measurement systems for domestic, commercial and industrial 
installations. 

Tripping characteristic 
Characteristics are as required by Australian standards (following IEC type 'U'), for cable and equipment 
protection in commercial and industrial applications. See technical data page. 

Handle 
Sealable and padlockable with quick-make and quick-break type mechanism. The Handle is sealable in 
ON and OFF position. Due to the free tripping mechanism, the MCB contacts open through overload or 
short circuit even when the handle is sealed in the ON position on all types. 

Input terminal 
Box type terminal with lifting screw for copper and aluminium conductors: max. capacity 1 x 35mm2 or 
2 x 16mm2. When unscrewing the screw, the head lifts; however, on pushing the screw head, the box 
terminal opens. This system enables the MCBs to be linked with a non-insulated wire or a connection strip 
very easily. The MCB is delivered with a half open box terminal and a lifted screw head. A protection 
cap,.is fixed onto the MCB in order to obtain IP20 protection against finger contact. (Standard for 9 and 
14kA only) 

Output terminal 
Box type terminal with captive terminal screw for copper and aluminium conductors: max. 1 x 25mm2 or 
2 x 10 mm2. The box terminals are always delivered in the open position. Output terminals are always 
supplied with IP20 protection against direct finger contact by means of an insulating cover. 

Arc chamber 
Contains arc extinction plates, de-ionising type, designed to break up and dissipate the arc which is 

generated during interruption of all types of fault. 

Electromagnet 
Operating the plunger which opens the contacts instantaneously. 

Arc magnetic blowout system 
Short-circuit currents do not flow through the bimetal but are directed by the blowout magnet, in such a 
way that the arc is transferred to a special arc runner, therefore taking the bimetal out of the circuit 
which ensures the trip characteristics remain unchanged. 

The combination of the electromagnet (with a plunger rapidly opening the contacts), the blowout 
magnet and the arc chamber, results in an extremely high short circuit breaking capacity, and very low 
let through energy. 

Snap-on clip for DIN rail mounting 
This special flexible system gives ease of mounting and positioning of the MCB on DIN rail. 

3 
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NI-IP TERASAKI Din-T series 6, 9, 10 and 14kA 

NHP Terasaki offers an unparalleled choice of 
DIN rail mounted miniature circuit breakers 
(MCBs). 
This comprehensive selection is based on the 6'), 
9, 10 and 14kA series and the accessories which 
convert the ranges into a flexible system for 
protection, control, switching and monitoring. 
These are high performance devices using the 
latest developments in the technology of circuit 
protection and capable of dealing with the most 
difficult problems involving high short circuit 

currents and selectivity with feeder or back-up 
protection. 
The MCBs are designed for and certified to many 
international and national specifications 
including IEC, CEE, NBN, VDE, BS, AS in particular 
AS3111 and AS 2184. 
A truly international range of high performance 
devices from a group with an international 
reputation for high quality and technical 
innovation. 

Note:') Some accessories not available for use with 6kA MCBs refer 
pages 20 & 21 for details. 
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Some of the advantages 

Input terminal 
The newly developed input box terminal which is 

designed as a "lift terminal" is suitable for busbar 
as well as conductor connection. It is delivered 
already opened so that loosening of the terminal 
screws is not necessary. The screw heads are 
held in the upper position so that busbars can be 
located directly and without any problems. 
However it is first necessary to remove the 
standard IP20 protection cap. For the 
connection of single or multiple-wire conductors 

Output terminal 
The output terminal is designed as 
a box terminal with captive 
terminal screw and is finger and 
hand safe. The terminal already 
opened in the delivery state 
receives multiple-wire conductors 
with cross sections of up to 

1 x 25mm2 or 2 x 10mm2. 

the terminal box is moved down by pressing the 
screw head and is opened approximately 5mm. 
This means conductors up to 10mm2 can be 
inserted without further opening. For thicker 
conductors up to maximum 1 x 35mm2 or 
2 x 16mm2 the terminal box needs only to be 
unscrewed a little. In the same way a combined 
connection of busbar and feeding line is possible 
without additional terminals. 

Protection cap 
Simple snap-on cap for the "lift 
terminal" can be fixed on to 
the MCB in order to obtain the 
IP20 protection against finger 
contact. For the Australian 
market these are supplied as 
standard. 

Sealing 
In both switching positions the 
handles can be protected 
against manual switching by 
means of sealing. Interruption 
in case of faults is guaranteed 
by means of a trip free 
mechanism. 

Snap-on fixing 
The newly developed snap-on 
fixing has an additional stop 
location which permits slight 
movement and alignment of 
the MCB during assembly on 
the rail. A further advantage is 

the easy changing of the MCB 
in this stop location as the 
spring device is disengaged 
when it is taken off the 
sectional rail. 
For fixing of the MCB on the 
sectional rail the spring device 
is engaged by simply pressing 
the projecting spring clip. 

5 
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New products in the DIN rail mounting system 

Din-Modula loadcentres are flexible, easy to install, 
cost effective and high quality. 

These loadcentres are suitable for installation in 

domestic, commercial and light industrial areas 
such as office building and the food 

industry 
The Din-Modula- 

150 has an IP40 
rating and is 

available in 36, 
54 and 72 
pole. 

Din-Modula 
weatherproof has an 

IP55-6 rating. They are available in 

12, 24 and 36 pole. All loadcentres are fitted 
with earth and neutral bars. Accessories such as 
locks and busbars are available refer to page 17. 

Din-T 10 is the 80, 100 and 125 amp DIN type 
miniature circuit breaker. Din-T 10 has a short 
circuit rating of 10kA and has been tested to IEC 

947-2. These circuit breakers can be fitted to 
ND250 chassis on request refer page 9 for further 
details. Technical details are found in the rear of 
this catalogue. 

Din-Surge diverters are becoming an 
essential part of every electrical 
installation. The protection they offer 
against voltage spikes is essential to 
modern day electronic and electrical 
equipment. Voltage spikes can be 
caused by various conditions in the 
electrical network. Examples are grid 
switching, lightning strikes and when a 
car collides with a power pole. Refer 
to page 24. 

6 
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Din-T series 6 kA MCBs 
6 kA interrupting capacity to AS3111 

The 6000 series offers unparalleled choice of DIN rail mounted 
miniature circuit breakers. This high performance device uses 
all the latest developments and technology of circuit breaker 
protection and is capable of dealing with the most difficult 
problems. These include high short circuit currents and 
selectivity with a feeder, or back-up protection. The Din-T6 
series is designed and certified to many international and 
national specifications, including AS3111. Truly an international 
range of high performance miniature circuit breakers. 
Mounting: 
Suitable for quick mounting (snap-on) symmetric DIN rail. 
Ratings: 
Rated voltages from 240/415 volts AC. Rated currents from 2 

amps to 40 amps. Available in 1 pole, 2 pole and 3 pole. 
The Din-T6 series is of the highest quality and, as standard with 
the entire Din-T system, finger protected to IP20. 
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Amps, 
.. Cat.. No: Amps Cat. NO. , 

Single pole 6kA Single pole 6kA 
2 

, 

1 o 

16 . 

, . 

Din -T 6 102 
, bin-T 6 104 

bin-f 6 106. 

pin-T 6 110 

Din -T;6 116 -.. - ..'-- 

V 

20. 

25 

32 
, 

40 

; ,50 

3 

. ' Din4 6 120 

Din-T 6 125 
..; 

'Din-T 6 132 ' 

Din-7 6,140 ' 

'' Din-T 9 1.50- - -, - 
- , 

. , 

Dinr7 9 .163 

Double pole 6kA Double pole 6kA 
2 

,.10 

16 

Din,' 6 202 

'Th:--T 6 204 yli i 

rDin -T!520b... 

Din -T 6.210 

bin-16216 

20 . 

25 

- 32: r, 

40 

- 50 , 

: 63 

'..--: Din-T (5:22o 

;Din-'3 :225 
. 

6 
, . 

Ditc-T 6 .232- 

Din-T 6 240 . 

Din-T 9 20 7 

Dih-T 9 263, 

Triple pole 6kA Triple pole 6kA 
2 . 

4 

- 6 

10 

16 

Din-T 6 302 

Din-T 6 304 

Din-T 6 306 

Din-T 6 310 

Din-I 6 316 

20 

25 

32 

- 40 

. 50 ' 

63 

Din-7 6 320 

Din-T 6 325 - 

Din-T 6 332 

Din-T 6 340 ' 

Din-T 9 350 

; Din-T 9 363 
Note: Din-T series 61(A suitable for mounting side attached accessories AUX and ALT. Not suitable for mounting SHT. 

Din-Safe-Ma refer NHP. 
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Din-T series 9 kA MCBs 
9 kA Interrupting capacity to AS3111 
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Available on Indent only. 

IP20 finger protection cover standard on input terminal. 
Refer page 31 for dimensions. 
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Din-T series 10 & 14kA MCBs 

'..k E:1 n.,,,6' 2::, . 
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.r..:L., 
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- 
r.....1_1.7, 

1 

ft. 

I, '''' 

4i- 

, ..- 
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-i-, 

. ., -.:"= 

AmPs Cat. No AmPS- Cat. No 

Single pole 10kA Double pole 10kA u 
80 

100 - 

1.25. ,2 

-.Din -T 10 180 - 
, : - 

D(n-T -10 1100 

pin4 10 1125 

80 

- 100 . 

125 

Din-T 10 280 , ;- 

Din-T-10 2100 

- Din-T 10 2125 

Triple pole 10kA . Four pole 10kA el 

80 

100 

125 

*Din-T 10'380 

Din7T 10:3.100 

. Din-T 10 3125 

80 

100 

125. 

Din-T 10.480 

Din-T 10 4100 . 

Din -,T 10 4125 
-.---- , 

...* 

i 

.;*, , i 
, ,.. 

A.,:v.,..r.i,, 
' . 

.. 
...: MA 

......... 

i 
014 
....-, 

..: 

, 

... 

.i- 

, 
-., 

.,.. 

..,,.. 

N 
0O 05 0 

.... 

...3 WA 

IA .. ... , 

F,; s, 
---- --.---c-- '' '' - '-' 

,tom 

_ 

-;.t. 
i 

,.,:. 

Amps- Cat. No. Amps Cat. No. 

Single pole 14kA Double pole 14kA 
is 

-'1.0 

:16- 

:20 ,- 

25 

32: 

40 : 

- 50 

-63 

Din-T 14 106 

Din-T 14 110 

Din-T 14 116 

Din-T 14.120 

Din -T. 14 125 

t Din-T-14 132 

. Din-T 14 140 

. Din-T 14 150 

= Din-T 14 163 

6 

10 

16 

20 

25 

32 

40 

50 

63 

Din-T 14 206 

Din-T 14 210 

_ 

Din-T 14 216 

Din-T 14 220 

Din-T 14 225 

Din-T 14 232 

Din-T 14 240 - 

Din --r 1.4 250 

: Din-T:14 263 

Triple pole 14kA Four pole 14kA is 

6 

10 

16 

20 

25 

32 

40 

50 

63 

Din-T 14 306 

Din-T 14 310 

Din-J 14 316 

Din-T 14 320 

Din-T 14 325 

Din-T 14 332 

Din-T 14 340 

Din-T 14 350 

Din-T 14 363 

6 

10 

16 

20 

25 

32 

40 

50 

63 

Din-T 14 406 

Din-T 14 410 

Din-T 14 416 

Din-T 14 420 

Din-T 14 425 

Din-T 14 432 

Din-T 14 440 

Din-T 14 450 

Din-T 14 463 
lJ Available on indent only 

IP20 finger protection cover standard on input terminal. 

3 pole + N available on Indent only. 
Refer page 31 for dimensions. 
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Din-Safe safety switches 
Residual current devices (RCDs) 
Refer catalogue RCD 

Safety switches are electrical safety devices that 
provide protection against earth faults. 
Overcurrent devices such as fuses and miniature 
circuit breakers do not protect human beings from 
electrocution, they only protect equipment against 
faults of higher magnitude. Because residual 
current (or earth leakage) flows at such a low level 
an overcurrent device may take minutes to 

Din-Safefeatures 
Current ratings 40, 63, 80Amp 
2 and 4 Pole 50/60 Hz 

2 pole for single phase protection 240 volt 
4 pole for multi circuit or three phase protection 
415/240 volt 
Complies to AS 3190 - 1990 
Certificate of suitability C/S N11649 
Din-Safe safety switches are suitable for surface 
mounting on 35 mm DIN rail 

operate or it may not operate at all. 
By using a safety switch, dangerous earth 
leakage currents are prevented from flowing, 
hence protection from electrocution, 
equipment damage and fire is greatly 
enhanced. 
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0 Available on Indent only 

r-351 

10 

2 pole 

9545 

Dimensions (mm) 

4 pole 

Connection diagrams 

2 pole 4 pole 

135N 
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Din-Safe-M modules with MCB combination units 
Residual current devices (RCDs) 

Refer catalogue RCD 

le+ 

Safety switch modules and circuit breaker combinations offer the following functions: 

protection against overloads 
protection against short-circuit faults 
protection against earth-leakage faults thus 
protecting against: 
(a) indirect contact 
(b) direct contact 
(c) fire 
(d) earthing through corrosion 

Residual current sensitivity: 
30 mA and 100 mA 
300 mA or 500 mA available on request. 
Tripping characteristics 
0.5I An no tripping 
1.6,n 

5I ,n t).03s 
The tripping time depends upon the point in the 
cycle at which the earth leakage fault occurs. 

Remote tripping 

All Din-Safe-M modules have remote tripping facilities. 
Terminals marked Cl and C2 when connected through a 
switch, pushbutton or auxiliary contact, allow tripping from a 
remote location. 

Din-Safe-M module is an earth leakage relay only and needs 
to be used with a circuit breaker attached. Connection from 
Din-Safe-M module to circuit breaker is by copper links. 

If pigtail and N are reversed, breaker will trip as soon as load 
is energised. 

Din-Safe-M module space requirement with MCB. Single 
pole & neutral - 3 modules (54 mm). Triple pole & neutral 
32 amp - 5 modules (90 mm). 
Triple pole & neutral 63 amp - 6 modules (108 mm). 

Check unit operation with test button provided on 
Din-Safe-M module. 

Reset Din-Safe-M module before switching circuit breaker on. 

If unit is feeding motor do not connect pigtail. 

To enable test function to operate neutral is required on 
incoming neutral terminal. 

Function checking 
The MCB/Din-Safe-M module must be 
connected with the load at the incoming side 
of MCB. After connection the MCB/Din-Safe-M 
module should be tested before use by 
switching the Din-Safe-M module ON and then 
the MCB. 
When the test knob T is pressed, both handles 
should trip. 

@OO® a ® ® 
N Li L2 L.3 

E . L . M . 11 
immimmimm 
LI L2 L3 

8 8 e e e 

Connection diagram 

Operation 
The MCB/Din-Safe-M modules are two handles, each 
handle indicates the cause of trip. 

If an overload or short-circuit fault occurs the 
handle of the MCB only moves to the trip position. 
If an earth leakage fault occurs, both handles trip. 
The trip free mechanism of the MCB/Din-Safe-M 
module ensures the tripping of the contacts even if 

both handles are held in their ON position. 
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Din-Safe-M modules with MCB combination units 
Residual current devices (RCDs) 

Din-Safe-M modules (clip on) to suit Din-T 9 + 14kA MCBs 
enst way, poleS cidules Cat. No, 

Din -Safe .4i1. 
e. 

Din Safe` .M 1':63/30MA,", 

M 3-63/3OrriA 

`CAR:Safe - M 

Di n,Safe,.--,M :1-63/100FhA 

Note '): For 2 pole application use. 

biri7Safe:-.-M3-32/300mA:-.. 

Din Safe M 3- 63/300mA 

In the above part No's 32 and 63 refers to the max MCB size the module can be fitted to. 
In both 1P + N and 3P + N types the Neutral is conducted by a "pigtail" cable. 
Add 9 kA or 14 kA circuit breaker to above for complete unit. 

Din-Safe-M6 Modules (clip-on) to suit Din-T6 MCBs 
sensitivity: ; 
. ...., Poles Modules Cat. No. 

- 

Din-Sate - M6'1 732/30mA. 

3P+N 

1P+N 

2 

3P +N 

1P+N. 

c Din-Safe - M6 3-32/30mA 
Din- Safe - ME? ,)-:32/100mA 

-Din-Safe ---'MO3-32/1.00mA 

Din-Safe 7 M6 1'- 32/300mA 
3P+N - Din-Safe= M6-3:32/300MA 

Note : For 40, 50 and 63A requirements use Dln-T 9 plus Dln- Safe -M. 
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Din-Safe protection in action 
Residual current devices (RCDs) 

Safe condition 
No residual current 
Single phase 
240V connection 
Magnetic field is 

balanced and is 

zero 
No output from 
secondary winding 
to signal trip circuit 

IA = IN 

MA = MN 

Unsafe condition 
Residual current is 

flowing 
Resultant magnetic 
field produces 
current in secondary 
winding 
Trip coil is energised 

IA + IF is greater than IN 

MA + MF is greater 
than MN 

Trip circuit activated 
Safety switch opens 
Electrocution is 

avoided 

3 phase 415 volt 
connection 

Principal of 
operation is the 
same as single 
phase 

BALANCED CIRCUIT 

ACTIVE' 
' 0 

RCD OPENS TO PROTECT LIFE: 

BALANCE:' 
TRIP COIL :TRANSFORMER 

0 

NEUTRAL 
0 

"'EQUIPMENT 

:EARTH' 

TYR1CAL'3 'PHASE/4,WIRE ARRANIGEMENt_ 
CORE BALANCE 

TRIP COL TRANSFORMER - 
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Din-Safe protection in action 
Residual current devices (RCDs) 

How Din-Safe provides the protection solution 
Both the speed with which the RCD responds, and 
its tripping sensitivity to a dangerous level of 
residual current, are critical specifications. This is 

because the severity of an electric shock is 

directly related to (a) the duration of the contact 
with a live appliance, and (b) the current's path 
through the body. The closer this path is to the 
heart, the worse the result. 
Din-Safe RCDs operate on the electromagnetic 
principle of a balanced circuit. Through a toroidal 
transformer,. the RCD continually monitors the 
magnetic field of the active conductor and the 
magnetic field of the neutral conductor as current 
passes through the protected circuit. 
Under the normal conditions of a balanced circuit, 
these magnetic fields are equal. But under 
abnormal conditions, such as when a fault causes 
current to flow from the active conductor to earth, 

m3 

10000 

5 000 

2 000 

1 000 

500 

200 

100 

50 

20 

10 

the residual current will increase the magnetic field 
of the active conductor. 
The Din-Safe RCD detects the unbalanced circuit 
through the toroidal transformer and automatically 
cuts off the electricity supply to the protected 
circuit. 
In terms of saving life and protecting equipment, 
that's why Din-Safe RCDs are regarded as the 
protection solution. 

Fast operation 
Din-Safe RCDs operate well within the safe 
operating time preventing any dangerous physical 
consequences. The table below shows the four 
zones of physiological effects on the human body 
when subjected to increasing residual current with 
increasing flowing time of that current. Therefore 
fast operation time as well as sensitivity of the RCD 
is significant in preventing injury. 
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. --.--,, ..-;::: ' -.7. 

. 

. 
: 

1. . ..,,,-:. I..;.':'' ' .,, 
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....:-.:.;J. 

- ...r: .7; -41 

: , :. 
' . Vi,. : 

I ..e 1.''. 

iiL,..,1,. 

..`...0,:...,, 
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.... 

...- ...-, ..,...... 

.. ..,---...,.? 

0.1 0 2 0.5 1 2 5 10 20 I. 50 100 200 1 500 1 000 2 000 

CURRENT FLOWING THROUGH THE HUMAN BODY (mA) 

5 000 10 000 

mA 

TIME/CURRENT ZONE OF ALTERNATE CURRENT EFFECTS ON PEOPLE (15 TO 100Hz) 

Zones of physiological effects 
Zone 1: Normally no effect or consequences. 
Zone 2: Normally no dangerous physical consequences. 
Zone 3: Normally no organic damage. Possibility of muscle contraction, breathing 

difficulties and perturbation of heart beat including auricular fibrillation with 
temporary lack of cardiac pulsation without ventricular fibrillation. This 
increases with the current rating and time of exposure. 

Zone 4: In addition to Zone 3 effects, probable ventricular fibrillation increasing to 5% 
(01) up to 50% (C2) and above (C3) increasing with current rating and time of 
exposure which can stop breathing function and heart beat and cause severe 
burns. 
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Din- Safe-R Core balance earth leakage relays 

Din-Safe-R relays are for the protection of electrical distribution systems 
and equipment. The relays must be used in conjunction with a current 
transformer as listed below. 
Technical data 
O Control voltage: 
O Tripping current Ian: 
O Time delay: 
O Output: 

110, 240V and 415V 50/60Hz (440V to order) 
Adjustable 30miiii Amps to 10 amp 
Adjustable 0.025milli seconds to 2.5 seconds 
Changeover contact 250V 4 amps 
(cow= OA) with normally de-energised relay 

0 Indication: Supply healthy - green LED 
Relay tripped - red LED 

O Reset: Remote or local by pushbutton 
0 Test: Tests all functions including CT wiring 
0 Power consumption: <10VA at 240V AC 
0 Operating temperature: -5°C to +40°C 
CI For 400Hz applications refer NHP 

Din-Safe-R relays are designed and manufactured according to 
IEC publication 755 

Relaytype_ , 

.., 
. FeatureS -' 

... 

1DinSafe :R4RD , , 

Cat. NO 
DSR4RD . 

DIN rail mounting .... 
Adjustable time 0.025 to 2.5sec - 

Adjustable trip current 0.025 tplOamp : 

:--.One changeoVer and one.N/0 contact 
- Rem ate and local reset , 

- - Status lightS'(LEp) 

Din- Safe -4272 

Cat. No 
DSR72 . 

.Panel mounting 72mm 
Adjustablertime 0,025 to 2:5 sec 
.Adjuitable flip current b.05 tolOam ,. 

Two changeover contacts 
Remote ancflOCal reset 
tatt14 indicating lights 

..,_ ,_. ..., 

.,. 

-Din -Sate,R961P 
Cat: No 
DSR961P. 

Panel mounting 96mm - . - 
Adjustable time 0p25 to 2.5 sec 
Adjustable trip current 0.025 to 10 amp 
Alarm preset at 50%,of trip Current 

,TWO changeover contacts 
Remote and local reset '.: 

. Status,indiCating lights (LED) 

. . 

Din:Safe -R96D 
Cat. No 
DSR96D. 

Panel mounting 96mm 
Adjustable time 0.025 to 2.5 sec. 
Adjustable trip current 0.025 to 10 ampS 
Digital indication of residual current 

. 

--Twa ChangeoVer contacts 
Remote-and loCal reset 

- Stdtus indicating lights LED 

Din-Safe-R CTs are to be used with 
Din-Safe-R relays. Care should be 
taken to select a size closest to the 
diameter of the cables in order to 
maintain maximum accuracy. 

Overall dimensions cnd 
general wiring diagrams 

Note: DSR4RD has one changeover (17,18.19) 
and one normally open (23,22) 
contacts only. 

Cat.,No.. 
Max. : In .: . 

Max. 
`In_(A) 

--Internal 
diameter 

Overall dimensions= 
FL' :' W , - D _ 

DSR35CT 

DSR70CT ' 

bSR1,05C 

DSI-146c : 

DSR210C: 

0.03 

0.03 . 

0.1 : 

0.2 - 

6.37 

- 200 ' 

:400 

' 800 : 
1200 

',1800 

= 

5 

70 

105 

140. 

-210 

. - 

- 

- 115, -:-,92 ' 34 

' 1481' 115, 34 

- 191 .' -159 - 34 

234 !.'...200;-' 34 

325 290,'.:-. 44 

; 

I A 

0 
1.3 

DSRD96/1P-RD96D 

DIn-Safe R4RD 
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Insulated Ioadcentres Type ILC 

ILC range 
The NHP ILC consumer unit range 
offers a number of options suitable 
for most applications. 
They are designed for indoor use 
and accept any of the modular 
Din-T 6 kA MCB range, as well as 
Din-Safe safety switches, Din-Safe- 
M modules, time switches; main 
switches and contactors. 
The moulded plastic ILC range is 

available in 5 different sizes, 4, 8, 
10, 14 and 18 way. 

Technical data 
Maximum load 100amp. 
Material : 

Degree of protection: 

Colour: 

. P, . 

:-4 

- 
. .-. 

mo 

e 
..."..7u7 - --' P ; 

bi 
,,:`..-.7 

' . ' tral ars'=,- . ,.--: 

rotecte 
.. ,, 

.Unprotected':.. 
. ... 

, 
.. 

. ILC1OSSIS.1::' , Zil' .. 9. 

1.4SSN e , - , ,-.i - , 

,1LC1'8SSN 18. - " 7.: 

Note: 1) Enclosure without earth & neutral bars 
Order earth and neutral bars 
separately 

Now available 
in flush 

mounting 

Accessories supplied 
Single phase comb type busbar 
Full DIN rail 
Circuit identification label 
Hinged lid 
Earth and neutral bars. (Neutral bars can be split 
for Din-Safe module installation on 10, 14, and 18 

way enclosures.) 

Dimensions (mm) 

.-..:".''' ' :7II: 4S`` ',:tutTas,;. - ILC 1 liclat:;. .... Itt- t I 1 
. 

I:4f ii:i :'': 
-:,.,::,,,,,,-, - 

--; Width 
'.. 
-,5>D.-.-1e 

. 

::47 
.,.: - - '''.4 

1 

... ,,_., 
.:''.176.'i 

''''.,:.:"tt...fr, 

- 

;l 

...,-, 

i':',.:..::: 

:,;., 21w8 

108 

20§ 
, ;..: ...-7,,.,.. 

92:: r 
'.10 

.208:' 
1:',,---..'..",,- 

37 

1V08 4 
.2: 

Main switch 
DIN-mount ', , ,Anips , .- Cat: No: 
,§19910P?le:.. 
Single, pole - 

.z.Tfii010 16610 _ 

;Single pole , 
'_- Triple pble.-... 

;..P3N 
, 63A. . 

' 80/c-,.-. 
. .,.100A-: 
.. 100k.. 

6 

-.: ' 

'DTM 31 
, _ , 

,:l DTNAS60 
: DTMS801 ' 
.,DTMS1001: 
:DTMS1003- 

16 

Maximum operating voltage 415 VAC. 
Self extinguishing halogen free polystyrene. 
ILC 4 & 8 1P44 

ILC 10, 14 & 18 IP40 
grey base, clear door. 

Additional accessories available 
Three phase comb busbar (refer below) 
Flush surround kit. All screws and wall brackets 
supplied to mount unit semi-flush in brick and 
brick-veneer walls 

Flush Mount Kit 
inierisiOns(Mm) - ICC , 

.. 

ILCI '-' _ -- 

Cavity ,b 01d 

Cavity width _ ._ . 

Cavity 6 
-FI;c3in0-6;h6ight c 

. 

fldNe .,,w,i0th' 

Fldrige,:cle$th;_ . .. 

.'''' 
- 

. 274 

,2 

..,- 

'349 

, . 
--,2i?- -,- 

121,- ,,, -- , V. 

. 67 
, 

426 

Three phase link bars 
Accessories 
ICL 12 

ICL 15 
ICL 18 

ICL 21 

ICL 57 
ICL end cap 
Note: Two and four pole link bars available - refer NHP. 

Current carrying capacity 120Amp 
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Insulated loadcentres Type Din-Modula 150 

The NHP range of Din-Modula 150 consumer 
units have design features previously 
unavailable in consumer unit construction. 
With a wide range available from 36, 54 and 
72 module space, the Din-Modula 150 is the 
most versatile consumer unit currently on the 
market. The Din-Modula 150 was designed 

Technical data 
Material - Self extinguishing halogen free polystyrene 
Colour of Enclosures: grey Base, light grey Cover 
IP rating: IP40 

Accessories supplied 
Hinged door. Can be left or right hinged. 
(left hand hinged is standard). 
Full DIN rail 
Earth and neutral bars with split neutral 
Pole fillers 
Circuit identification labels 

with ease of wiring in mind, as the name suggests, the 
distance between the DIN rail is an ample 150mm 
allowing for greater space in making connections to 
the MCBs. The aesthetic qualities of the Din-Modula 
150 consumer units are so pleasing they are ideally 
suitable for domestic, commercial and industrial 
applications. 

Accessories 
Door lock complete with 
two (2) keys. 
A range of 1, 2 & 3 phase 
insulated busbar combs 
and connection lugs. 
See page 15 and 21. 

Cat. No 
No.'af 

modules 
No of 
rows' , 

Consumer unit diMensions (mM) " 

Height - Width Depth ,,.,. 

DM1 503-6 ,.. 
bm15064 

DIVi1507- 

6 

54, 
72 

3 

450 

600 

750 

355: 
355 

355 

142 

142 

142 

Din-Modula weatherproof enclosures 
The Din-Modula weatherproof consumer unit maintains the modern styling 
and attractive appearance but offers a higher protection rating of IP55-6. 
The Din-Modula weatherproof was designed with maximum flexibility in mind. 
Using the connection set, two or more enclosures can be joined together 
- maintaining the IP55-6 protection rating. A further feature of flexibility is that 
of the adjustable height DIN rail. Din-Modula weatherproof was designed for 
use with the Din-T6, 9 and l4kA MCB range in wet area applications, out of 
direct sunlight. Split neutral and earth bars are provided. A range of 
accessories including three phase insulated busbar combs and terminal lugs 
are available for applications up to 100 amp. 

Technical data 
Maximum load: 
Max. operating volt.: 
Material: 

100 amp 
415V 
impact resistant 
polystyrene base 
polycarbonate door 

Degree of protection: IPP 55-6 
Colour: Grey base / clear door 

Accessories 
Circuit identification labels. 
Split neutral and earth bars 
Clear hinged door - left or right side 
Weatherproof sealing caps for mounting screws. 
Polefillers 
Connection set for joining enclosures together at extra cost. 
Locking device 
Connection set 

Cat. No. 

No. of 
rows 

No. of 
modules 

Neutral 
bar 

Earth 

bar 
DMWP12 1 12 8/4 8 

DMWP24 2 24 18/6 18 

DMWP36 3 36 24/12 18 

Notes: Neutral and earth bars rated at 90 amps. 
Neutral bar indicated as eg. 8/4 split. 

Dimensions (mm) 

Cat. No. H W D 

DMWP12 250 285 138 

DMWP24 375 285 138 

DMWP36 500 285 138 

17 
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Metal panelboards Type NDB 

Designed for commercial and industrial 
installations, NDB panelboards are complete with 
type tested busbar systems (to 18 kA) neutral and 
earth bars, identification label and circuit schedule 
card. 
The steel escutcheon is cut out to suit breakers and 
is punched to accept IPA studs. All Terasaki NDB 
panelboards have concealed hinges and are 
made from 1.6 mm zinc annealed steel. NDB 

panel boards are generously sized to provide cabling 
room and will accept contactors up to Sprecher + 

Schuh size 
CA3-72N. 
Standard colour is N42 storm grey per AS 2700-1985 
(other colours to special order). Busbar ratings: 
18-78 poles 250A, 300A available to special order. 
Type tests to AS 1136: 250A bar 18 kA 0.3 sec. 300A 
bar 20 kA 1.0 sec. Neutral bar tested: 10 kA - 1 sec. 

- bkiii 
lbox 

1,4 

'' -' 

;,Pole 
'-;,p ci p d c 1 

SuikibiiiiiaLinfing-7...,5-7--s 
1Itanddrd.with ;d0dr-,i 
- ..- o: 1). 

di 

.:,.. 

, 

, .: 

, 

.r.:::. 

, ,. , 

.. 

-4,1IS 

' -0-14$.- 

NID133.65 

13425 

°NDB`48SDR 
. .. -,, ... - 

P' 

i366§- 

,. 
to4 

,..DB7.8SDk--Z- , 

... , , 

' 

, 
685 

835 

r 1060 

Note: ') Space available In top of box for accessories Inc. contactors, main switches 
and time clocks. 

Dimensions 
Height - shown for box only. 
Width - 485 mm for all sizes. 
Depth - 125 mm for all sizes. 
Lockable door - add 23 mm to depth. 

Doors 
Doors R.H.S. hinged as standard and fitted with a lockable 
lifting latch. Readily converted to L.H.S. hinging. 

Optional accessories and extras: 
1. Flush additional kit supplied loose. Order as 1 x NDB-18SDR and 1 x SPBFK size X. 
2. Dustproof doors for all sizes. Insert P after D in catalogue number, example: NBD 18SDPR. At extra 

charge. 
3. If door is not required, delete DR from catalogue number. 
4. For left hand hinged door, replace R with L. 

5. Special colours. White interior. Additional charge applies. 
6. I.P.A. identity studs supplied loose. Additional charge applies. 
7. Split tariff chassis. Additional charge applies. 
8. Accessory mounting plates - for main switches, contactors, time clocks or earth leakage relays 

available on request. 
9. Standard main switch is non-auto. 

10. 300 amp busbar. Specify by description. 
11. P.V.C. duct. Additional charge applies. 
12. N.S.W. P.W.D. 'El type Lock'. Available on request. 
13. Pole Fillers. 
14. Fitting of circuit breakers on request. Additional charge applies. 

Main switches for NDB series 
160A Din-T 160A M/S kit 
225A Din-T 225A M/S kit 
Note: Field liftable. Additional charge for factory fitting. 

Other main switch sizes available on request. 

18 
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Metal loadcentres Type NLC 

Suitable for commercial and industrial 
installations 
Each loadcentre is supplied with earth bar and 
neutral link. (Standard numbers and labels). 

Surface and flush mounting available with and 
without drop down lockable door as standard. 
Colours: N42 Storm Grey. Special colours available 
on application at extra cost. 

Pole 
cap 

- f*--r 
,,-9 

''--t 
;Cat: NW 

F'lus'h:-'escutcheon 
- .--= tat. No:. 

o P 

.-- 

I 
1 

' .'.. 

, 

---!-7-,t: . p 

- : 

)2 
, 

1 

li11 g 
. -C2IF 

.=. 

12/ 

9 1 

1 
15 / 

:518/1 
1 

Note: ') Door is lockable as standard. Lock and lock bracket optional extra. 

Dimensions (mm) 

- iiiSliii, : eibht i t s' Depth 

.,... 

;205 

- ,. ...... 

, 

400 

. 
, 

342 
. 

Add 23 mm to dimension D for door. 
Add 50 mm to dimension H and W for flush cover. 

Link bars and circuit designation label provided as standard. 
Door supplied loose. Order as per 1 x NLC 12S and 1 x LD 9/12. 
Flush escutcheons supplied loose. Order as per following example: 1 x NLC 12S and 1 x NLC 12FE. 

Flush escutcheons and door can be supplied fitted. Fitting charge applies. Please specify when 
ordering. 

Accessories and extras: 
Spare pole fillers (set of 4). Traffolite labels and numbers. Special paint colours. 
3 phase insulated link bars available - Type ICL refer page 15. 

Split neutral available - refer NHP. 

Three phase pan assembly 
The 3 phase distribution chassis has been designed for distribution networks 
where substantial prospective fault levels exist and where good engineering 
practices need to be rigidly observed. 
Suitable for any combination of single pole (1P + N) or three pole (3P+ N) earth 
leakage modules which can be fitted within the boards. 

Technical data 
Current rating 250A. 300A available on request. 
Voltage rating 440 VAC 
Type tested for 18 kA 0.1 second without back-up protection 
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Electrical accessories 

Electrical accessories are supplied as a kit for simple fitting to MCBs. 

Shunt trip 3-gal 
For remote electrical tripping 
of MCB. 

Auxiliary switch LVIR 
Electrically indicates MCB 
status, ON or OFF. 

Combination of auxiliary and alarm switches 
Front indications 
with (H)'and/or (S) 

Auxiliary 

H 

S H 

ICI 
S H 
CU 
H H 

S H 

H H 

Auxiliary switch, lc 

: Alarm switch, lc 

: Auxiliary switch, 2c 

: Auxiliary switch, lc 
Alarm switch, lc 

Connecting diagram printed 

Alarm switch 

Electrically indicates tripped 
state of MOB, 

switch 
(S) 16 
DinLt S 

Auxiliary 
sWitoh- 

:(HH). 2O 
1pir-T 

Auxiliary 
switch 

(S11.-1):each 

.DinTH. +H /S 
Din-T 1OH +H /S: 

O 

H 

(H) 

O 

(S) 

O 

(H) 

(H) 

O 

(S) 

(H) 

20 

0 
cid 

2 

LLL 

O 

2 
HT7C1 

95 96 98 

I SL6 98] 

0 
1 

I HoLon8 

0 
FinT8 

i 
95 96 9 

I S9S, 94]8_ 

O H 0 -Li 

HP6 j8 I S °P6j83 

Hn:181 -11191:771981 
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Auxiliary contacts for MCBs 

When coupling an auxiliary element to the side of an MCB both handles 
must be in identical position. 
Bring the MCB and auxiliary function side by side carefully. Fix together 
by means of the two spring clips provided. When opening the spring 
clip again, the auxiliary element can be removed. 
Affention: Always open spring on MCB side. 

Maximum contact ratings 

olts,.:', ....-.,,AC =.1 

, .. ... 

' 240V A'C 
,...... 

415V 
.1 

iii 5a 
,... 

crl 

5. -. 

-. 
: 

,A-- 

...... 

.." .....,. 
60V DC 

i.)OV": 

' 220.Q : 

, - 

.-. . 

-,''''',::',i:; 
ro 

.a . 

arinp 
... 

amp; 
' 

,: 

Shunt trip for MCBs 

Shunt trip for remote tripping of Din-T MCBs 
The shunt module makes it possible to remotely switch off the MCB to which it is coupled by energising 
the terminals of the module. An inbuilt contact in series with the coil prevents burnout damage if the 
voltage remains. 

Characteristics 
Simply coupled to the left side of the MCB 

series 9kA & 14kA only 
Modular width of 18 mm 
Material of shells is thermosetting, self 0 extinguishing and 

-tropicalised. 

Applications 
Emergency stop 
Isolation of industrial socket outlets 

Cat No ..,, 

, 

-.-Rated 
- voltage 

, . 

c?!1!1 
current 

Operating 
_;tienk 

Coil - - . 

impedance 
_ .. , , ... 

-,,._,...-.. 

h - t$F1 O 10-415V A 
-..., 

, 
. n''.:,- - HT-.24-.48V DC 

.. 

- 

to ̀ 415V 

,.,. 

110 tol 
..- 

24 .:toE48VL'-' - 

-24 to;60V4-1. 

_,7, 

-.4i 

;`, 

__=- 
, 4, 

415V4 1A 

24V - 
2.,,,,,,. 

i --,-* 

2 <mS 

IT) 
. , . 

4 mS 

. 

ca_'.29 hm -- 

a 

, ., _ 

Oa...24 Ohm 

Note:Not available for 6kA and 10kA MCBs. 
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Accessories for Din-T circuit breakers 

;Et 

1. re t 

2 pole cover 
4 pole cover 

Pole filler 
(strip of 4) 

1-off cap 
(strip of 3) 

Lateral pin terminal 
35mm2 (long type) 

Lateral pin terminal 
35mm2 (short type) 10 / 

, tat, 0 25 onL2 

-" 24,4. .thal 
oft 

- 01 ... 

OFF* 

110 k 
. c'_ 

Din-T lock dog ICL End cap 
Refer page 16 

ICL Busbars 
Refer page 16 

35mm2 main terminals 
Type DTCF 

Lateral spade terminal 
25mm2 (short type) 

.. J 
Lateral spade terminal 
35mm2 (extra long type) 

22 

Axial pin terminal 
25mm2 

Axial spade terminal 
25mm2 (insulated) 

Note: 
Catalogue 
search 
code DTI_ 
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Sprecher + Schuh contactors 

Sprecher + Schuh CA 4 contactors 
Features 

Ideally suited for heating, lighting, hot water and storage 
heating applications. 
DIN rail mounting. 
Contactors can be mechanically interlocked 
Large range of snap on accessories '). 
Protection cover allows mounting adjacent to DIN circuit 
breakers utilising a 2.5 module width. 
Conforms to AS 1202 and IEC 158 with world wide approvals. 

. , 

(amps) 
_ _. 

-,- - ....:!-:- 'Mcixinitirif,ourrent rating (amps)"-at:415;VOtt,- ,:.:,f,s 

Cat 6:D:: h r - . ;GA 4 - 5= 10'), -,. : '44= . - tA"ii:9;M4D!,)3) 
oles,in. parallel ) ,J - ,:c.... 1 -......&i: -1... :.:. , 4 

,., 
.. .. ..... 

Heating !pads AC1, 
Lq,-,-. : 

phase 
.- -. ,,-.. 

Arnps.p4r: 4 
..... 

Amp's per phase '6 . 

1 , 50 - 

' 

' -,: 

.- 

Lighting loads -, 
_. Tungskiberpridse..- ferf 

Fluorescent40 °C 
FlUeiresaerit 60 C ° . . ' ' ' 

45 

--:f....'3, 

18 

' ° 

. ,, 

- - 45 

21 35 

' 
7 

. 

.. 14 

_ 

: , - 

- - . . 

Motor.loaas:- ., , 

"-.Amp15vbit AC ' s - 4 
. 

IAA/ An r 

- 

- 
. 

, . 

' 

. 

Din-T contactors 

-..A-ei#0ilpk', 

.;0s'oii5tiiii.i:c::-..7.' . :: ?-, ' 
i5rjagirig link 2,pCle 

,;.......-----... 
. C64 2 

iirld-gi--,ng'IihkApoie.: 

;:tridbing,'1ink,4 pale'..; 

. 

; CB4 3 , 
-.'CB4 =' 

1?r:ateetiOh:c6,\Ter..., - 'Ll: .. 

Notes: 

tl 

For further information refer to 
Part A catalogue. 
Supplied with 1 N/O auxiliary 
contact. 
For 1 N/C auxiliary contact. 
specify 01 instead of 10 when 
ordering. 
M40 denotes 4 pole contactor. 
Single pole contactor using 
bridging links. 

Din-T contactors are electro-magnetically 
operated load-break devices with 1 stable 
position. 
General features 

Rated current In: 20A, 40A, 63A. 
Rated voltage Un: 240/415V, 50Hz. 

Coil voltage: 24V, 240V - 50 Hz. 

DIN rail mounting. 
Technical data 

Manufactured in accordance with the 
_following standards: NBN C63-158-1, IEC-158-1, 
NF C63-110, CEE 14, VDE 0660, BS 775 pt. 1. 

If two contacts are connected in 

parallel the maximum AC 1 rating of 
that arrangement is 0.8 x 21 the ie 1.6 

times the AC 1 rating of one contact. 
To ensure current thermal distribution, 
when a number of contactors are 
mounted together, a half module spacer 
should be inserted between each group of 3. 

Internal loss: 2W 

Operating limits of coil between - 

15% and + 10% of nominal coil voltage. 

Characteristic of switching, . 

--,, - -20A .%. :.4(A_ - . : 

Rated Oattcige,, 
fvtaidniienCanneCtion 
Mechanical life (ops) i 

Electrical life AC 1 ° 

(ops) :. '-:, -,-:.. .- . 

ElectrItal life AC 3 

(ops) _ :: _4, .. .- 

-415y 4 
, 

2 x 4 Frith', 

1:,000,000., 

r 70,000 ' 

' -7, 

800 000 - 

.:415V .. , 

1 x'16 mm?. 

1,000,000% 

.50.00' 
, . . 

120 000 , _ 

" ': ..-' Max.'opiinating loads. (kW ) ' -` 

' 
. 

-.. 20,N: ., 

: 2P : 

1=4 

:.*,: 

.,. 
' 63/V.'. 

.., -, 

-.,4P 
. 

,.- 

..,... , .. ..7 

1 resistiVe-', 
... 

240V single phase, . 

2115'fhree'ph46:-. 

lightintrillaMent'-:: 
lamps 
240V;fuorespent . 

--..co(hriensated, ? 

uncompensated 
AC 3 motors 

.-- 

r 
Singliii3haSert 
capacitor 
415V.41:iree,phase. 

' 1 .5 

.,3 

2.',*-",--.3..2;.*- 

- 

. 1 1 

' 

&,;',, 

8 5 

':25 .. , 

' 

6 1 . 

....... 

. 

: 3 3':5 
,- 

- 

40 :- 

. 

ti 

. 

P.oNverrequir 
,,..A--,- r..-'r, ,.:-..,1 
on:closing: 
.''''- ---f-sr..:-- . 

\ket-)en cloSed:. 

Closing time at Un ms 
.." .0:"' - tipenirigireiieiatOriZrrii 

.... 

! 4 

,.., 

,... 
. .. 

:.: :-._:,. 

* 
- 

. 

- 

.-I. - 

: COrN 

. .. I. 

No' a 
.. '' 

" :1 "-... poles`., 

;''' ''' No: of -"' 
-,,::-7,-.,,,,... : 

- in- r li' oduie 

-1 -; Coil 

- .'';altagii: 
DC - - ' . 

- C 202024.:72: 

6 
DC 402240 .:. 

Ao3 40i 
:: DC 63:42410 .., 

2` 

:-..p 

. 

i ',24y.,.: 

:240V ; 

.-'-';':2216\i' 
. 

,,. 

21 2bV 
:4r:)/ 

Note: a Available on Indent only 
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Pulsar - impulse switch 

Impulse switches 16A 
For DIN rail mounting - depth 68 mm, 1 module width 
Din-T 511: Impulse switch complete with normally open contact (1 N/O) 
Din-T 512: Impulse switch complete with two normally open contacts (2 N/O) 
Din-T 711: Impulse switch complete with one changeover contact (1N/C) 

MOOS Coii volt:9:6es:7. 

, 110y 

Diagrain 

-240V1 '110V 

Din-T pilot light & Din-T pushbuttons 

Notes: Special voltage models available on 
indent. 
Voltages 12, 24, 48 AC, 6, 12, 24 DC. 

Available on Indent only. 

Modular style pushbutton with illuminated indication circuit and pilot lights. 
Lenses in red, green or orange ordered separately. 
Pushbutton contact rating 16 amp. 

Dekriptian cat.'No. 
Pilot light . 

Lens 
.. 

red 
(Ohs green''. 

Lens.orange 

Lamp 

Pushbutton _ .` 

',.--1 5TLRD 

DTLGR. 
. _ 

15T1:02 

',.'"DTLP24 - 
..... r 

,DTPB771 ' 
DTP5591 

Notes: Illuminated pushbutton 240V only. 

Surge diverters 

Dimensions (mm) 

Surge diverters offer affordable protection against over-voltage spikes. Using a 
zinc oxide varistor with a high discharge capacity the modular design permits 
compact installation features. The varistor module can easily be replaced 
without interrupting the mains supply. A signal contact to remote indicate the 
'healthy' and 'tripped' status of the varistor is available. 

TechnICal data ' ''' " ',Cat. No. 
..... 

_ 
.. .. ."' - 

. ,-. 
iDTSD 230 

.. . . . :, .. 
- 'DTSD 500 - ' 

Rated voltage" " ..... , 
.. 

MaicirriUni-operptiOridl voltage: .,. 

:MdZir-mirri 6Perbtioibl vPltage:: 
Rdtctibse'dht urie .,--. n e Fnp. 

- ... 
maxiMiirri-IMPUlse current r-rci3c.-. 

. - , 
. , . - - . 1 . : _ _ .. 

Residual voltage - : '.: Ur -..... , . .. . 

Response *el:. . ta .. 
CaOld co_ nneOtion size . _. 

M a d iu th 
.: . 

fi s e a c <r p 
...,,. 

Temperature range 
Storcofd 
AuxilidN-rribdule 250V 2A., (oPtIonal)- 

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

. Cable 'conheatiori .-(auxiliarY'rriOdels) 

.., - . . 

30-250y 
-,,_ - 

-.275V''' -.? 

.. .- -350V '--- .-V ; ,151 

.... . 

40 
- 

.;5.1.810- 

" -.25ns , . . - 
... 

.;.4-25mfri2 

100A:-- . - 

, -40°C to 
- IEC99-1 

' 1 '/b. .7,1 ' 

. .. . 

..- '1.5mmyrriax 

- 500V -,-'- 
_.3. 
:'550.V. 

745V 
... 

.-15)<A 

4OkA - 
. , ... . 

-:i:51<Y.- 

25r-ii. - ' 

"4-25r-ni,r1,2 

100 A - 

,...,- . 

,IC/d: , 
. . 

-,1,5mm2.-Max 
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Flash time switches 

Micromat 
Day or week and combined day/week cycle time switches for DIN rail mounting. 

Characteristics 
Movement 
Supply - voltage 

- frequency 
- consumption 

Contacts 
Resistive load 
Degree of protection 
Operating temperature 
Terminals 
Programming steps - day dial 

- week dial 
Minimum interval - day dial 

- week dial 
Accuracy (switching)- day dial 

- week dial 
Manual override 
Battery reserve 

Quartz 
240V- 
50-60Hz 
0.5VA 
1 changeover 
16A/250V- (AC 1) 

I P20 
from -10°C to +45°C 
1-4mm2 
15 minute 
2 hour 
15 minute 
2 hour 

1 minute 30 seconds 
10 minute 
yes 
72 hours 

Cycle 
.- -- 

Re-Setye ' Progictritnifig', 
interval - ' 

Miiiihitirn interval :. 

Setweeh 2 aCtiohS: i. 

Rating . 

,, 
. o; 

: 
,.,,. 

H. ,e i&nihut- 
, .,. i 8.Hrite ..... 

.. 
2. 16: QSR 13003 

24 hr .- -..1$-rti" 10(.14 ,; '15itlircuf .16 
., ''QSR.13001: 

24 tli. ' , ,_ 72-hour ,. 15:riiiiiute-,,. :;15:minUtefi.`:.,_ . i16A. . -,RE03002'.. 

7 days, :,..--:.... 72 hour.:-.. 2 r ,,,, hr -.:-..v... 1bA f :: ..:, S71702:-.: 

221br'.4-7 days - 7; 72_1:i.ciiirr-7.1'5Airl-itir.'... '15 Fiii6iifel- 2 ..., lcs'A - . "".. -:RES.,1352: 

Monotron 200 
Electronic weekly cycle time switch in 1 or 2 channel versions for DIN rail mounting. 

Characteristics 
Supply 
- voltage 

frequency 
- consumption 
Contacts 
Resistive load 
Degree of protection 
Operating temperature 
Terminals 
Programming steps 
Minimum interval 
Operating precision 
Timed override 
Battery reserve 
Programming capacity 

7d/lchan 
7d/2chan- 

240V- 
50-60Hz 
1VA 
1 or 2 changeover 
16A/250V- (AC 1) 

I P20 
from -10°C to +50°C 
1-4mm2 
1 minute 
1 minute 
1 second/24 hour 
1 hour to 27 days 
10 years (programme) 
10 on & 10 off per day 
or 140 per week by 
grouping commands. 

110te3"151.17 
tUvittiLii 

Reserve Programming.- 
. 

interval 
Minimum interval 
between 
2 actions 

Rating Contact 

72 hr.:- minute 1 minute 16A 

72.hr.. 1. minute 1 minute 16A 

RES 23701 

RES 23702' 

25 
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Modular switches 

General features 
Din-Modular switches have the same profile as Din-T MCB. 
These switches have double break contacts and comply 
to IEC408 with regard to isolating duty. The switch 
housing self extinguishing material has very high 
mechanical strength and allows operation in 50°C 
ambient with a 95% relative humidity. 

Modular switches 

Withaut.off-position- 

in-T 

C032-2 

:With Off,potition 
in-T,C0821/0: 

Pores I, ModUles`-. 

RAIL DIN instruments 

IME RAIL DIN Instruments are an exciting new 
concept in instrumentation which gives a 
choice of conventional analogue, or digital 
display, in a DIN rail mounted housing. The IME 
concept of RAIL DIN equipment occupies four 
DIN modules (e.g. same space as four Din-T 1 

pole circuit breakers), and offers an economical 

26 

and convenient system for applications such as 
metering in starters and distribution centres. 
The RAIL DIN equipment is simple to install and has 
an inherent IP52 degree of casing protection. 
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RAIL DIN instruments 

RAIL DIN analogue meters AC and DC 
0 Accuracy class 1.5 
0 Working voltage 600V 
0 Test voltage 2kV 
0 Self extinguishing housing 

RAIL DIN analogue meters (AC) 

bribg No 

Diiet1;65riffetCCOiiiiiietefi;04ErAAC..;.':Ztiftiel;Vieticalii:: 
. 

:1; 

0 1. 
ti 

. 

25A 0 - ,_ 

. 

0 - 

-50A3t 

0 
.: -. 

'..6 
,,..,..., , 

.., 

D4E - . 

l}CD4EAAC25A, - 
1,.' -AAC 

D4E AAC 1.OA 

D4E'rAAG 
. ., 

- . 

--,7'. 
D'4E °AAC 25A .., 

7164 - - 

'-134E--= 40A 
, _ 

-::P4E-1 - :6 

t'.:r '';:" .Criii5e-tatetLammelerst4E= ' T 7? 

'' - 5 'fiRi:OS7,0i/efS:C91:6:2'' 

5A ... :2 tisnes!..9v4rscow,,....,;_pAcy-AcT., 
iffi-iis.-overe:014.-, 

lA . ,time.,76.Versetil6:::i,..D21E-AC-3:21A',2X:. 
-,...0.-..5........-s-,.:,:- '+`1-41-S-,,Ii,; 

- '.:ID,., E:' -.T..:, , 

-'ip4pAtI1-4,5x,' 
,,i-AS4,...4. 4.6.,''.-±4:3%,,..-;-;,..,. 

irlieftdtinedtA/Oltnieter&D4E:V" 
L. 50V 
-15 ..,, _ 

1:oj3opV.,.. r 

.4).450 

-,4)4ty'A :to - 
=-.'..iDzIE-VAC1:50\i, 

b4E-A/AC,:300V.: .. 

rti4E'-V` 0V:.. 
..,.:._ ,. - . ,........ ._ . ., 

:.-6per edmoltmetertD4E,, , 

For :use with 11 4,yVT1 OV 

.,-fFi'ei*.;.e.ei-cii,it.f0tOr-D4..! . 

P6664.;4$,=:5H4Z410 
,- 

Note: Standard scales - C.T. operated meters comprise of the 
following scale ranges and their decade multiples - 

10/20A, 12/24A, 15/30A, 20/40A, 25/50A, 30/60A, 
40/80A, 50/100A, 60/120A, 75/150A, 80/160A 
') Include range scale to suit chosen transformer ratio. 
eg. A 2 times overscale ammeter operating from a 
Ann/ 5A CT will 
have a Cat. No. D4E-ACT 5A 2X 800A. 

Overload withstand 
Ammeters: 10 x rated current for 1 sec. 

1.2 x rated current indefinitely 
Voltmeters: 2 x rated voltage for 1 sec. 

1.2 x rated voltage indefinitely 

RAIL DIN analogue meters (DC) 

cin 
. - 

, ' 
,_ 

irkOlt-Ci7ffiriOCtiAitiffile"*.i-L4 i...., 

1 ri-V o 0-8 
mAA, to 0- 800m 

,-15',,25 : 

ADC $ 

D44M ±- ' 

iiifr&iiiiiebted::iiiiiifefeit:i ' 
- ...., 

_ bk-to-: O8606'iV 
20A to - 000k-1.5ir-.1V;.' 

_ D4M J. 4 2 

4ADC ' 
iikct-COn'ti-014C-.-xOltiiiete(e1):41V1;VD 

. , 
. - qt;60(V D4M = 

DieettEcniiiiat'ACliktifildliioltifibteis:D4MN - 

:, AO - o 0:=600 
.... 
v. iyi= , 

Notes: Standard scales - Moving coil meters comprise the 
following scale ranges and their decade multiples - 

- 10, 12, 15, 20, 25, 30, 40, 50, 60, 75, 80 
') Please include range required at the end of the 
Cat. No. eg. A 0-150V DC voltmeter in a RAIL DIN 
housing will have a Cat. No. D4M-VDC V/150. 
2) Price does not include a shunt (shunt ordered 
separately). 

Non standard caption 
For meter scale requiring non standard captions, 
please add the suffix 'S' to the Cat. No. followed by the 
range required. 
eg. A 0-10mA ammeter in a RAIL DIN housing, scaled 
0-500 RPM will have Cat. No. D4M-ADC M2 S / input 
0-10mA scale 0-500RPM. 

27 

SP178 Oldfield Road Sinnamon Park SPS Electrical Switchboard Maintenance Manual

Q-Pulse Id TMS858 Active 10/12/2014 Page 234 of 411



RAIL DIN instruments 

Digital ammeters 
Overload withstand 
2 x In constant 
10 x In for 5 seconds 

RAIL DIN digital meters 
- ,-: 

Range 
-: 

Cdrinedion 
.Max. 

.display 
Max. 

, 
No, : 

AC voltmeter DG3-4VAC 
0-.100)/ : 

'01600V ' 

0 -1000V ' 

Direct 
DireCt 

" -VT.: ' 

99.9V 
:oody : 

'999y -, 

bGS.4VAt. 100v 
, bG3-4VAC 600v 

ni DG3 -4VAC 1000/I00V 

AC ammeter DG3-4AAC 

0-1A))- 
075As.1) -, 

010A 
0-20A.: - 

CT _ 

CT 
Direct 
Direct 

999A- 
.999A` 
9.99A 
20.0A 

. I'DG31,4ACT 1A ' 

DG3-4ACT 5A 
' DG374AAC lbA 

'D63:4AAC 20A - 

DC voltmeter DG3-4VDC 

)0-100V 
1 0-600V 

Direct' 
::Direct ' 

99.9y; 
600V ' 

DG3 -4VDC TOOV, 

DG3-4VDC 600V 

DC ammeter DG3-4ADC 

0-50mV1). 

0-75mVT 
Shunt 2) 

. 

Shunt!) 
999A_ 

. 

'999A 

, 

DG3-4ADC 50mV 
0 DG3-4AbC 75rnV 

Frequency meter DG3-4FI 

1 40-80Hz: - 

200-800kz 

Direct 
Direct..: 

40-80Hz 

2(13-800Fiz 

.-DG3-4F1 80 ' 

:DG3-4FI 800 

Temperature meter DG3-4 Pt2 

-lOto +IVO 

1 :- ,-, 

-23to +400°C 

_ , - 

PT 1003) '. 

thermitor 
PT 100') .. 

the'rmistor 

' -9.9 to: 

99.9°C 

-20 to 

400°C 

; pG3-4Pt2 100 

. DG3-4Pt2 400 

Notes: All digital meters require auxiliary supply. 
') The instrument con be used for 10 ranges which may 

be selected to suit the current transformer or shunt 
value in use. 
Range selections are made by switches located 
under the front cover of the instrument 
(refer to page 33). 
Price does not Include shunt (shunt ordered 
separately). 
PT 100 thermistor not supplied. 
Available on indent only. 

2) 

28 

RAIL DIN supplementary types 
Range : Cat. No. . 

Hour run meter D4.0 

' 5 digital + 2 decirnal 110V 

5 digital -+ 2 decimal 240V 
D4.0 - 110 
D4.0 - 240 

Phase fail/rotation indicator D4S-E 

-100-415V D4S-E 

RAIL DIN metering switches 
Range Cat. No. - 

Ammeter switch D4A 

Fbr use with CTs only D4A 

Voltmeter switch D4V 

. a positicin phase-phase , 

7 position phase/phase 
phase /neutral i 

D4V-3 
D4V-7 

How to set the range 

1. Remove the front as shown on figure A. 

2. The instrument is calibrated to display 
99.9 (1st switch on position 'xl', then 
switch on position 99.9 - figure 8). 

3. Move the switch from position '0' to the 
desired range.(15.0, 25.0 or 40.0 or 60.0 
or 99.9). All other switches must be 
placed on '0'. 

4. With the first switch on position 'x10', the 
display is multiplied by 10, 

(eg. switch on position 'x10' and on 
'99.9', instrument set to read 999). 

5. Connect the instrument through CT or 
shunt having the primary range equal to 
the set range. 

6. The full scale (SPAN) and beginning 
scale (0) calibrations are already made 
by the manufacturer and therefore it is 

not necessary to adjust any 
potentiometers. 

Figure A 

'9 B 

Figure B 

SP178 Oldfield Road Sinnamon Park SPS Electrical Switchboard Maintenance Manual

Q-Pulse Id TMS858 Active 10/12/2014 Page 235 of 411



U 

snunt trip tor mCBs 

Connection schematics 

Shunt trip + MCB 

Ph 

Ph H 

L_ 

Shunt trip + MCB + auxiliary contact H 

Shunt trip + MCB + auxiliary contact H-H/S 

N vh 

Temperature compensation 
Temperature derating chart 6-32 amp 

K = correction factor 
1.4 

1.2 

1.0 

0.8 

0.6 

1.4 

1.2 

1.0 

0.8 

0.6 

.'--:; ',-i", e..-.; 
L i::-.: 

-,'"4 ..,1, ,:. ' -..,7: ...; ;-.-. :.--=- ,,.4,.. 

-il ,- - 

7:,,:- -.1.1, 
. 

. , ,.. .. 
,....., 

it .... Y ,f 7.-r2:, 
. , .4 - 

..- '..,P 4...-' 4-...=.4 ' l'In:. '7.'7.1. ..4.. ,':.:`,.; :!....; '..-71.... 

-20 -10 O 10 20 25 30 40 50 60°C 

Temperature derating chart 40-63 amp 
K = correction factor 

-.;:f.f 7.q. ,. 7.1::: .1-7rt '..k 
, ..c,Y;i: 

., 
..7,7. 

':',.-v.. 
- 

- 

,::::!,::, ..7...,z! ,-.1:, ,.. ..,,,7 . 

. .4,4":.,_:'.;.Z. ...., E......, 

-20 -10 O 10 20 25 30 40 50 60°C 

1.4 

1.2 

1.0 

0.8 

06 

Temperature derating chart 0.5-4 amp 
K = correction factor 

':i. :.. S,. ' rr: F..17-4 ..,..`1 .^i 
- . , 7 

..= , !r^ 

& ,,...-. 
..., F 

'Z.,: 

..-; 

'4,Y.: --, '-',:;' -7,- 

V...."." ' 7". ; 'i".- 

"ir; 

-20 -10 0 10 20 25 30 40 50 60°C 

Din-T 10 

Influence of Ambient Temperature 
The normal thermal setting of the MCB's are done at an 
ambient temperature of 40°C. A variation of the 
ambient results in that the MCB will react at either a 
lower or higher continuous current. 

1.4 

1.2 

1.0 

0.8 

0.6 

t .;,..v' .7.,,- ".-k , ..,:-.... --!"! :,-....I 

. 

, qc 
, . 

...,..,..".... , ' -t. 4 ' 'i:':: !1,.";<." -z7",., 

' 
. .. . 

'''- ."--''., ....n7''' (--. 

: .-r...:7' 
- 

-20 -10 0 10 20 25 30 40 50 60°C 
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Din-T series 6kA, 9 kA, 14kA & 10kA 

Dimensions 
Width remains constant with all ranges 

18 - 36 

9 18 

I 
T U ID 

11( 

6 kA 

9 18 

54 

ID DI ID 

9 18 

72 -so- 

i?) 

DI U 10110 

To ensure IP20 finger 
touch proof protection 
this cap is supplied as 
standard 

30 

108.0 81.0 I L5 _J 27.0 

10 kA 

45.0 

79.0 
-"--- 58.0 

Dimensions (mm) 
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Din-T time current curves 

1 OkA 

32 

o 0 00 

SECONDS 

0 0 00 

MINUTES HRS 

?5" 77 

200 

300 

400 

500 

600 

700 

800 
900 

1000 

2000 

3000 

4000 

5000 

6003 

7000 

8003 
9000 

10000 
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Din-T 12t let-through 

Din-T 

1121 for one 
501-1z-halfwave 

Zero Point 
Extinguisher 

0 1 2 3 4 5 6 7 8 9 10 

t(ms) 

12t 

0 1 2 3 4 5 6 7 8 9 10 

tfmsi 

Comparison of current capabilities between Din-T MCBs and Nema style MCBs. 
Above graph indicates 3 stages of arc formation, to arc extinction and 12t let-through values. 

1. Instantaneous trip time (yellow stage) indicates fault current levels just prior to magnetic trip 
mechanism response. (7-10 In). 

2. Magnetic response time (red stage) from time of magnetic trip operation to time of arc being 
formed. 
Din-T 1 ms Nema style 3 ms. 

3. Arc extinction time (orange stage) from arc formation to complete arc extinction. 
Din-T 2 ms Nema style 10 ms. 

Because total operating time of Din-T is much faster than Nema style MCB, the level of let-through 
energy in MCB is dramatically reduced as can be compared between cross hatched sections above. 
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Motor starting selection 

Table 415 volt 3 phase D.O.L. starting 
Motor rating 

' MAX.FLC 
AMPS 

X5125NJ 
=:X1f125Nj. : 

-4#504 
'5(H25ONJ 

. , 

.0.17 
- 0.25 

-0.37 

- A 0.75 - 

;1.5 

- -26.7 

105 

25 

:25 
..7; .;' 1001') 

1251)` 

; 100 75.= 
100 

.125 

220 

155 
:14188., 

-1.224 
266 

;250- 
300 
350 

- act 

Note: The above table is based on holding 125% continuously and 600% for 10 seconds. For average 3-phase 4 pole 415 volt AC motors 
') 80,100 and 125A are type Din-T10 

Table 415 volt 3 phase assisted start 
Motor rating 

0.75'; 

MAX.FLC 
AMPS 

;1:05__ 

1:44 

:X5125CJ 
XS125NJ 
XH125NJ 

.XE250NS- . , 

XS256Ni 
XH250NJ 

i--'XS400CJ 
*54tiONJ- 
XSAIOONE 

)(448 

15. 

18:5 

30 - -- 
37 
45 

75 
90 

:7110 
, 

20 .. 
25 
30 
35 

75 
1CO 
125 

6:4 

10.7 

.. 20:2' 
26.7 

66 

;79 
.'95 

,128 

155' 

'81:? - ' 
-80'1)''' 

(0 12)5 ?). 

85 
-125 
125 125 

125 
175 
200 

- 110' 
-,132 

° 

150 

220 

Note: The above table is based on holding 125% continuously and 350% for 20 seconds. For average 3-phase 4 pole motors 
') 80,100 and 125A are type Din-T10 
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Motor starting selection and Cascade co-ordination chart 

n Table 415 volt 3 phase D.O. L. starting for fire pump 
Motor rating 

0.37 
0.55 
0.75 
1.1. 

15 
2.2 

5.5 

1.8.5 

22 

'30- 
37 
45 
55 

.90 
110 
132' 
160 

0.5 
0.75 
1 

2 

3. 

4 
5.5 

1.0 

15: 
20 
25' 
30 
35 

- 40 
50 
60 
75' 
Ito 

=125. 

150 
180 

'220 

MAX.FLC 
AMPS 

3-05 
:1.44- 

3A5*' 

6.2 ; 

8 1 

.10.9 _ 

-14.8 
20.5 
28 
34.5_ 

ao 
47 

'sAFiLT 
XS:12SC) 
XS125NJ 
.XH125NJ 

XE250N5: 
XS250N) 

- XH25ONJ 

XS400CJ 
XS400NJ.' 
XS400NE . 

-X1-1400NE ' 

10 

16 

20 
-`25 

40 '. 

100.') 

125') 

-100 
- 125 

-.125 

95 
128 - 

155 

188; 
224 

.266 .. 

-125 

175 
225' 

300 

Note: The above table is based on holding 125% continuously and 600% 
for between 20 and 50 seconds. For average 3-phase 415 volt AC 
')80, 100 and 125A are type Din-T10 

Din-T Cascade co-ordination chart 

XS125CJ 

- - 

X H125NJ, XH250Nj XS400CJ 
XS400NE: 

,XS4OONJ 

Din-T6-2-40 amp 25 25'. 

Din-19 0.5-25 amp 18- .3 35 

-Din.:T9.32 :763 amp 9 18 2 25 :25 

Din:T14 0.5-25 amp -- 30 35 o' ; 

Din4,14.32-63 drip -,, 2 5" 25- 

Diri-T10 80125 amp - 15 

35 
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it'61-01 
4, 
4 ELECTRICAL ENGINEERING PRODUCTS PTY LTD 

A.C.N. 004 304 812 

MELBOURNE: 
43 - 67 RIVER STREET, RICHMOND, VICTORIA 3121. Telephone: (03) 429 2999 

P.O. Box 199, RICHMOND 3121 
Fax: (03) 429 1075 

SYDNEY: 
30 - 34 DAY STREET NORTH, SILVERWATER, N.S.W. 2141. Telephone: (02) 748 3444 

P.O. Box 259, ERMINGTON 2115 
Fax: (02) 648 4353 

BRISBANE: 
25 TURBO DRIVE, COORPAROO, QUEENSLAND 4151. 

P.O. Box 1127, COORPAROO DC, 4151 
Fax: (07) 891 6139 

Telephone: (07) 891 6008 

ADELAIDE: 
50 CROYDON ROAD, KESWICK, SOUTH AUSTRALIA 5035. Telephone: (08) 297 9055 

Fax: (08) 371 0962 

PERTH: 
38 - 42 RAILWAY PARADE, BAYSWATER, WESTERN AUSTRALIA 6053. Telephone: (09) 271 8666 

Fax: (09) 272 3906 

NEWCASTLE: 
57 CRESCENT ROAD, WARATAH, NEW SOUTH WALES 2298. Telephone: (049) 60 2220 

P.O. Box 326, MAYFIELD 2304 
Fax: (049) 60 2203 

TOWNSVILLE: 
62 LEYLAND STREET, GARBUTT, QUEENSLAND 4814. Telephone: (077) 79 0700 

Fax: (077) 75 1457 

ROCKHAMPTON: 
208 DENISON STREET, ROCKHAMPTON, QUEENSLAND 4700. Telephone: (079) 27 2277 

Fax: (079) 22 2947 

TOOWOOMBA: 
CNR CARROLL STREET & STRUAN COURT, TOOWOOMBA, QUEENSLAND 4350. Telephone: (076) 34 4799 

Fax: (076) 33 1796 

AGENTS: 

HOBART: 
H.M. BAMFORD (Hobart), 199 HARRINGTON STREET, HOBART, 7000 
Telephone: (002) 34 9299 Fax: (002) 31 1693 

LAUNCEST ON: 
H.M. BAMFORD (Launceston), 59 GARFIELD STREET, LAUNCESTON, 7250 
Telephone: (003) 44 881 Fax: (003) 44 4069 

DAR WIN: 
J. BLACKWOOD & SON LTD. (Inc. Tesco Pearce), MATARAM STREET, WINNELLIE, 0820 
Telephone: (089) 84 4255 Fax: (089) 84 3945 

DIN-SG/9.93/7M/DTP 
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BUSBAR PLUGS FOR MOTOR CONTROL CENTRES 

250 - 800 
Amps 

® Tested to AS1136 

o Moulding to AS3121 

o Tested at S.C.C. for 
fused short circuit to 
63 kA 

® Silver plated contacts 

o Simple assembly 

o Australian made 

Bulletin 

UNP-1 
November 1988 

Description 
UNI - PLUGS are designed especially for Motor 
Control Centres. They provide an "Off-Load" 
disconnectable link between the feeder bars and 
protective device such as fuse-switch or 
moulded case circuit breaker. 

The plug can also be used on the load side as in 
the case of fully withdrawable Motor Control 
Centre module. 

Casing 

Consists of contact housing and lid. These are 
injection moulded from an impact resistant 
plastic, providing excellent insulating properties 
and thermal stability. 

Contacts 
Formed from a single piece of phosphor bronze. 
This metal has a high degree of spring tension 
and high resistance to annealing through heat. 
Contacts are silver plated and tension is 
maintained by use of a special stainless steel 
Spring. 

The 250 and 400 amp plugs are the same 
physical size where the 250 amp unit has one 
contact per phase, and the 400 amp unit has two 
contacts per phase. The 800 amp unit uses 4 
sets of contacts per phase in a larger size 
moulding. 
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BUSBAR PLUGS FOR MOTOR CONTROL CENTRES 

Ordering Details 

Enclosed Current 
Rating Cat. No. 

250A 
400A 
800A 

UP 3250 
UP 3400 
UP 3800 

UNITS ARE 3 POLE 
(4 pole special order) 

Hardware 
250A Supplied with M6 and 5/16" (8mm) nuts 

and bolts giving a choice of fixings. 

400A Supplied with 5/16" (8mm) high tensile nut 
and bolt. 

800A Busbar with cldarance hold for customer 
connection. 

Fitting instructions supplied with each unit. 

Cable/Conductor Size 
250/400A - up to 95mm2 cable lugs or copper 
bars 25 x 6.3 mm. 
800A 25 x 19mm copper bar. 

Technical Data 
Rated Current: 
Insulated Voltage: 
Fused short circuit 
current: 1) 

Ambient temperature: 
Casing material: 
Standards: 

250, 400 or 800A. 
660V AC 

63kA 2) 

-20 to 700C 
VALOX 420 SEO 
AS1136, AS 3121 1) 

1) Sydney County Council Test No. 63876. 

2) 250A unit when protected by a 250A BS fuse. 
400A unit when protected by a 400A BS fuse. 
Test data for 800A unit pending. 

AS1136 - Tested to Clauses: - 
8.2.1 Temperature rise limits 
8.2.2 Dielectric properties 
8.2.3 Short circuit strength 
8.2.5 Clearance and creepage 

AS3121 - Tested to Clauses:- 
6.2 Resistance to heat 
6.3 Water absorption 
6.4 White spirit test 

MAXIMUM Conductor Dimensions (mm) 

Maximum thickness of cable lug or busbar is 6.3mm 
2 
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DIMENSIONS (mm) 

250 - 400A 
UNI-PLUG 

eljeljrali 
VIEW FROM INSIDE OF TRAY 

44 

60 L 60 

10 

0 0 

B 

4 

MIN MAX 

20 25 

190 

70 
81 

29.5 

12.5 

SIDE VIEW 

METAL TRAY BY 5W/BD. BUILDER 

42 

DROPPER BUSBAR 6- 6.35mm THICK 

PLAN VIEW 

800A 
UNI-PLUG 

VIEW FROM INSIDE OF TRAY 

60 

44 

60 

10 

15 54 78 

SIDE VIEW 

METAL TRAY BY SW. /BD. BUILDER 

DROPPER BUSBAR 6-6.35mm THICK 

MIN 

20 
MAX 

25 

70 

API" On AIM 

25 

81 

30 

10.5 0 
PLAN VIEW 

See next page for cut-out details 
3 
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BUSBAR PLUGS FOR MOTOR CONTROL CENTRES 

CUT - OUT DETAILS 

31 

MIN 163 

MAX 175 

60 60 

MIN 175 

10 

27 

MAX 184 

UP 3250/UP 3400 

CUTOUT CAN BE AT 
TOP OF TRAY 

MI, OR M5 TAPPED HOLES OR 
5 HOLES IF SECURED BY NUTS 

55 

MIN 163 

MAX 175 

re/7/i mum 
60 60 

MIN 175 

MAX 184 

27 

16 

27 

UP 3800 

OR MS TAPPED HOLES OR 
5 0 HOLES IF SECURED BY NUTS 

ELECTRICAL ENGINEERING PRODUCTS PTY LTD 

Melbourne: 51-67 River Street, Richmond, Victoria, 3121. 

P.O. Box 199, Richmond, 3121. Telephone: (03) 429 2999 

Telex: AA31644. Telegram: NHP. MLB. Facsimile: (03) 4291075. 

Sydney. 30-34 day Street, Silverwater, New South Wales, 2141. 

PO. Box 259, Ermington, 2115. Telephone: (02) 647 2211 

Telegram: NHP SYD. Facsimile: (02) 648 4353. 

BRISBANE 39 Commercial Road, Fortitude Valley, Queensland, 

4006. P.O. Box 589, Fortitude Valley, 4006 Telephone: (07) 252 9517 

Telex: AA41097. Telegram: NHP QLD. Facsimile: (07) 252 3415. 

Adelaide: 29 Croydon Road, Keswick, South Australia, 5035. 

Telephone: (08) 297 9055 Telex: M87111. Telegram: NHP SA. 

Facsimile: (08) 3710962. 

Agents. 

Western Australia: Perth: C.J. Young & Co. Pty. Ltd., 38-40 Railway 
Parade, Bayswater, 6053. Tel: (09) 271 8666. Telex: AA93715 
Fax: (09) 272 3906. 

Tasmania: Hobart H.M. Bamford (Hobart), 199 Harrington Street, 
Hobart, 7000 Telephone: (002) 34 9299. Telex: AA58210 

Launceston: H.M. Bamford (Launceston), 59 Garfield Street, 
Launceston, 7250 Telephone: (003) 44 8811. Telex: AA58536 

New South Wales.: Newcastle: Hunter Engineering Sales, 64 
Broadmeadow Road, Broadmeadow, 2292 Telephone: (049) 69 3122. 

Telex: AA28158 Facsimile: (049) 69 6873. 

Queensland Townsville: Paterson Electrical Engineering Agencies, 
62 Leyland Street, Garbutt, 4814. Telephone: (077) 79 0700. 
Telex: AA47856 Facsimile: (077) 75 1457 

Northern Territory: Darwin: J. Blackwood & Son Ltd. (Inc. Tesco 
Pearce), Mataram Street, Winnellie, 5789 Telephone: (089) 84 4255. 

Telex: AA85454. Facsmile: (089) 84 3945. 

We reserve the right to make modifications without prior notice 
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LED 

ILLUMINATED 

DEVICES 

FOR EXCEPTIONAL 

SHOCK 

RESISTANCE 

AND RELIABILITY. 

AB ALLEN-BRADLEY 
QUALITY A ROCKWELL INTERNATIONAL COMPANY 

SP178 Oldfield Road Sinnamon Park SPS Electrical Switchboard Maintenance Manual

Q-Pulse Id TMS858 Active 10/12/2014 Page 248 of 411



he full line of 
Allen-Bradley LED 

(Light Emitting Diode) 
illuminated operators and 
pilot lights is designed to 
meet your needs in appli- 
cations where shock, vibra- 
tion or accessibility make 
ordinary incandescent 
lamps impractical. Our 
LED cluster constructio 
provides enhanced resis- 
tance to shock and vibra- 
tion, plus up to ten times 
the life of comparable 
incandescent lamps. And 
our prismatic lens optics 
improves visibility from 
all angles. 

WINNING A \NSWERS 

800T NEMA Type 4 I 13 
Illuminated Devices 

These devices are available with amber, green or 
red lamps and use a standard bayonet style T -31/4 
lamp base. Clear or matching color lenses are 
available. (Where visibility or on-state indication is 
a major concern, clear lenses are recommended.) 
Full voltage units are available in 24, 32 and 120 
volts AC/DC. 
Transformer units are available in 120, 240, 480 
and 600 volts AC. 

LED illuminated devices and pilots lights are 
available in a variety of configurations: 

800H NEMA Type 4/4X units are used for many 
corrosive environments. 

800T NEMA Type 4/13 units are for use in the 
presence of most non-corrosive oils, coolants and 
other industrial liquids. 
Enclosures and assembled stations in the 800H 
line are available in stainless steel for NEMA Type 
4 applications and non-metallic glass polyester for 
NEMA Type 4X applications. In the 800T line, cast 
enclosures and assembled stations are available 
for NEMA Type 4/13 applications. 800H NEMA 
Type 7 & 9 stations and devices are also available 
with LEDs. 
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FEATURES 
LED lamps use a cluster of four high-inten- 

sity, wide-angle light emitting diodes for 
brightness. 

A specially designed lens optic pattern 
improves light dispersion for better visibility 
at all angles. 

Nylon lenses are compatible with most 
water-based coolants and cutting solvents that can 
attack polycarbonate and many acrylic 
plastics. 

Solid state reliability promotes 
extended service and low 
maintenance. 

Available to retrofit a stand- 
ard transformer pilot light. 

PPLICATIONS 
On sites where shock and vibration are a con- 

cern, such as near punch presses or stamping 
operations. 

When the reliability of the lamp is critical, such 
as "Power On" indicators, LED lamps provide up 
to ten times the life of incandescent versions. 

In installations where access is difficult or costly, 
LED lamps can reduce the maintenance costs 
associated with bulb changes. 

When mounted in a suitable enclosure, LED 
lamps are U.L. listed for Class I and II, Division 2 
Groups A, B, C, D, F and G. (Illuminated operators 
must be used with our sealed switch or logic reed 
contact blocks.) This avoids the 
expense of costly NEMA Type 
7 & 9 enclosures. 

800H NEMA Type 4 I 4X 
Illuminated Devices 

FULL VOLTAGE STYLES 

Front Left; 
Full Voltage 

Power 
Module 

Right; 
Transformer 

Power 
Module 

Below Photo; 
Full Voltage 

Style LED 
Lamps 

Full voltage power modules use a resistor to drop 
the voltage supplied to the lamps. Full voltage 

power supplies are available in a wide 
740., range of voltages and operate on both AC 

and DC current. 

TRANSFORMER STYLES 
Transformer power modules are available for AC 
current from 120 to 600 volts. Transformer coils 
are protected from heat, moisture and vibration by 
pressure molded resin. The same transformer 
power module is used with incandescent 
lamps. So, if a facility is standardized on 
incandescent lamps, select 
applications can easily 
be converted to LED 
lamps. 

Transformer Style 
LED Lamps 
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APPROXIMATE DIMENSIONS 

Dimensions are shown in inches (millimeters) 

Transformer Type: LED Push-To-Test Pilot Light And Illuminated Push Button 

113/16" 

(46.0) 

fi 

21/4" 
(57.2) 

Transformer Type: LED Pilot Light 

- 
( 4 ) 

123/32 

27, 
re----(56.35) 

115/32 

(37.3) 

19/32" 

(32.5) 

131/64" Across 
(37.7) Corners 

1 3/8 " 

(34.9) 
Across 
Flats 

(-1 
I [ 

Rij 

2'32' 
(53.2) 

. 

ALLEN-BRADLEY 
A ROFKWF1 l IN TEFINATIMAl COMPANY 

With offices in major cities worldwide. 

A 
1'9/32' 

(40.5) 
Dia. 

PRODUCT SPECIFICATIONS 

Operating 7 Volts AC (transformer) 
Voltage: 9 Volts AC/DC (full voltage) 

Operating 50 mA (max.) (transformer) 
Current: 50 mA (max.) (full voltage) 

Temperature Operating: 000 to +55°C (+32°F to +131°F) 

Range: Storage: -40°C to +85°C (-40°F to +185°F) 

DESIGN SPECIFICATIONS/TEST REQUIREMENTS 

Vibration: 10-2000 Hz 0.76mm displacement (peak-to-peak) 
Max. 5G 

Shock: 1/2 cycle sine wave for 11 msec. 25G (contact 
fragility) and no damage at 100G 

Degree of IEC 529, IP66, 800H NEMA Type 4, 4X 

Protection: IEC 529, IP65, 8001 NEMA Type 13 

CONSTRUCTION 

LED Colors: Amber, Red or Green 

Brightness: 
Amber LED - 90 mcd at 20 mA 
Green LED - 80 mcd at 20 mA 
Red LED - 200 mcd at 20 mA 

LED Lamp Base Type: Miniature Bayonet, 1-3-1/4 size 

Lens Colors: Transparent, Amber, Green and Red 

WORLD HEADQUARTERS 

1201 South Second Street 
Milwaukee, WI 53209 USA 

Tel: (414)382-2000 

Telex: 43 11 016 

FAX: (414)382-4444 

EUROPE/MIDDLE EAST/AFRICA 
SALES HEADQUARTERS 

Allen- Bradley Europa B V 

Amsterdamseweg 15 

1422 AC Uithoorn 
The Netherlands 
Tel (31)2975/68811 

Telex: 844 18042 

FAX (44)2975/60222 

ASIA/PACIFIC HEADQUARTERS 
Allen-Bradley (Hong Kong) Limited 
2901 Great Eagle Center 
23 Harbour Road 

G P 0 Box 9797 

Wanchai, Hong Kong 
Tel (852)5-739391 

Telex: 780 64347 

FAX (852)5 745326 

CANADA HEADQUARTERS 
Allen-Bradley Canada Limited 
135 Dundas Street 
Cambridge, Ontario N1R 5X1 

Canada 
Tel (519)623-1810 

Telex: 069 59317 

FAX (519)623-8930 

LATIN AMERICA 
HEADQUARTERS 
1201 South Second Street 

Milwaukee, WI 53204 USA 

Tel (414)382-2000 

Telex: 43 11 016 

FAX (414)382-2400 

Publication 800T-1.1 - August, 1989 
Supersedes Publication 800T -1.1 Dated October, 1985 
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EMSBY EQUIPMENT PTY. LTD. 
AC.N. 010 479 384 

HEAD OFFICE 

33 Achievement Crescent 
Acacia Ridge Q 4110 Australia 
P.O. Box 954 

Archerfield Q 4108 Australia 

Local Tel: (07) 274 2566 

Int. Tel: (617) 274 2566 

Local Fax (07) 274 2387 

Int. Fax (617) 274 2387 
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I. DESCRIPTION 

2. SPECIFICATIONS 

3. RECEIVING AND INSTALLATION 

4. START-UP 

5. DECELERATION RAMP OPTION 

6. TROUBLE SHOOTING 

7. SAMPLE INSPECTION PRE-START 
AND START-UP CHECK SHEET 

8. DIAGRAMS 

ZMIPAC.MA - Rev.1 March 1993 - Page No. 3 
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a_ - ID 7B S C12 3C Pa' OIL 

1.1 OVERVIEW 

MIPAC type MPC Solid State Motor Starters contain 6 

SCR's (Silicon Controlled Rectifiers), to control the 
current supplied to any 3 phase A.C. motor. The SCR's 
are connected in 3 back to back pairs, phase controlled 
over 180° of each cycle of power line frequency. 

The MIPAC Starters utilise phase angle firing techniques 
for voltage control and use D.C. block firing to all 
SCR's to ensure consistent firing into highly inductive 
loads. 

The MIPAC Starters are 3 wire connected to the motor and 
are continuously rated (i.e.) rated to the motor full 
load current or greater. The MIPAC Starters are rated at 
500% overload for 30 seconds or 300% overload for 30 
seconds, depending upon model selection and application. 

1.2 STANDARD FEATURES 

Current Profile Starting Control System 
L.E.D. indication of all major starter conditions 
Internal control supply voltage 440/415 volt to 18 
volt 
Common firing card and control cards for all sizes 
of starter 
Plug in connections for rapid removal of P.C. 
boards 
Integral phase rotation, starting phase failure 
protection, shorted SCR indication 
Heatsink overtemperature protection on MPC-60 and 
above 
Natural convection up to MPC-40 and forced air 
ventilation MPC-60 and above. 
"Up to Volts" relay output (1 N/O and 1 N/C contact 
rated 10 Amp 240VAC) for indicating when starter up 
to full volts. 
"Fault" relay output (1 N/O and 1 N/C contact based 
10AMP 240VAC) to indicate starter fault. 
"Reset" button input for remote reset of starter 
fault relay. 
Motor overload input for shutdown of starter on 
motor protection operation. 

1.3 OPTIONAL FEATURES 

Deceleration - Ramp Down for water hammer control. 
Tacho Feedback control for conveyors. 

ZMIPAC.MA - Rev.1 March 1993 - Page No. 4 
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- SPECIFICATIONS 
2.1 ELECTRICAL 

2.1.1 SUPPLY 

Power 
Three phase, 440 volt, 50Hz. 

Control 
Single phase, 50VA for fans. 120VAC or 240VAC depending 
upon voltage specified at time of order. 

2.1.2 CONTROL 

.1 Operator devices to be supplied by customer 
START/STOP push buttons for 3 wire control 
Run contact or ON/OFF selector switch for 2 

wire stop/start control. 
Reset button for "Starter Fault" reset. 
Motor Protection 

.2 Outputs available on control PCB CA362 
"Up to Volts" relay, 2 contacts 1 N/O / 1 N/C 
10AMP 240VAC rated. 
"Starter Fault" relay, 2 contacts 1 N/O / 1 

N/C 10AMP 240Volt rated. 

.3 Control voltage 
A 120Volt or 240Volt AC for fan supply is 
required. An external fuse (4 AMP) supply is 
required to be connected to the Starter for 
fan supply. 
If the fans are not required to operate 
continuously, the supply to the fans should be 
connected via a "Start Relay" contact to start 
fans only when starter is operating. 
The "CA362" PCB provides the facility for 
using the "Up to Volts" relay as a fan "RUN 
ON" timer, when the Deceleration Ramp Down 
option is not used. The fan supply circuit 
can be connected via the "Up to Volts" 
contacts to switch the fan supply "OFF" 65 
seconds after the starter has been shut down. 
FAN start up should be initiated by a customer 
supplied "START" relay, not by the "Up to 
Volts" contact, as this contact only closes 
after the starting ramp is completed. 

ZMIPAC.MA - Rev.1 March 1993 - Page No. 5 
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2.1.3 POWER 

Devices to be supplied by Customer 
.1 Circuit breaker or 3 phase isolating switch 

- Short circuit protection: This must be provided 
by the customer by means of a circuit breaker, 
sized according to the relevant Australian 
Standards and Electricity Supply Authority 
requirements. The customer should ensure that the 
interrupting capacity of the circuit breaker is 
higher than the short-circuit current available 
from the system. If not, HRC fuses should be placed 
in series with the circuit breaker. The MCB should 
be provided with a shunt trip facility to enable 3 

phase isolation of the starter in the event of an 
emergency stop being required. 

- Isolating switch: If a 3 phase isolating switch 
is used in preference to a circuit breaker, the 
isolating switch must always be used together with 
HRC fuses and series contactor. 

- The Mipac Starter requires the correct standard 
phase rotation for the input power supply. The 
customer should ensure that power wiring to the 
input to the starter will provide this rotation. 

2.1.4 ;PROTECTION 

.1 Protection to be provided by Customer 

The Starter is provided with protection as listed 
below. This protection is designed for the 
protection of the Starter. The Customer must 
provide any additional protection required to 
protect the motor to which the Starter is 
connected. 

.2 Protection provided on Controller 

Single phase protection: The MIPAC will not 
operate if single phase is detected prior to 
switching on. If the Starter is operating when a 
single phase fault occurs, the MIPAC will stop. 

Surge Protection: The Controller is protected 
by large MOV's across each pair of SCR's. 

ZMIPAC.MA - Rev.1 March 1993 - Page No. 6 
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2.1.4 PROTECTION 

.2 Protection provided on Controller (Continued) 

Heatsink Overtemperature: Overtemperature 
switches are provided on the power stacks on 
Starters MPC-60 and larger to protect the 
controller against overheating. 

The starter fault relay will trip if the Controller 
is subject to overheating. This relay will latch 
out on a starter fault and will require to be 
manually reset. The MIPAC Starter will not shut 
itself down on an overtemperature fault and the 
customer should incorporate the fault relay output 
contact into their starter trip or fault indication 
circuit. Any external reset facilities required 
are to be supplied by the Customer. 

ZMIPAC.NA - Rev.1 March 1993 - Page No. 7 
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a_ RECEIVING AND INSTALLATION 
3.1 LOCATION 

The cabinet containing the MIPAC Starter must be 
installed in an area where the following conditions 
exist:- 

ambient temperature does not exceed 40 °C (unless 
specified at time of order) 
ambient temperature is not less than 0 °C 
altitude above sea level is 2000m or less 
ambient air is reasonably clean and dry. It must be 
free of flammable or combustible vapours, steam or 
corrosive gases. 

The cabinet must be installed away from any heat source 
and a minimum clearance of 30 cm is required around the 
air inlet and outlet louvres on ventilated units. The 
MIPAC has been designed for 40 °C ambient with 15° rise 
inside the enclosure as maximum. Air flow through any 
cubicles should ensure these temperatures are not 
exceeded when the Starter is working at maximum load. 
For details on the required cubicle air flows , contact 
EMSBY. 

Do not stack one starter above another unless heat 
deflectors above the lower starter is provided. Failure 
to deflect the heat when starters are stacked may result 
in overtemperature malfunction of the starters. 

3.2 DERATING DATA 

When the unit is installed in poor environmental 
conditions, it must be derated as follows:- 

1.5% per °C above 40 °C 
1% for every 100m above 2000m. 

3.3 WIRING 

The MIPAC Starter is to be connected according to the 
Australian Standards and other standards applicable in 
Customer's area. 

The Customer is responsible for providing adequate 
short-circuit protection as described in Section 2.1.3. 
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3.4 POWER FACTOR CORRECTION CAPACITORS 

Power factor correction capacitors can be used in 
conjunction with MIPAC Starters. However, capacitors 
must be added ahead of the starter. Never between 
starter and motor. To do so will cause serious damage to 
the starter and/or the motor. 
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CAUTION! 

Equipment is at possibly lethal AC line voltage 
when AC power is connected. Pressing "STOP" 
pushbutton does not remove AC line voltage. All 
phases must be disconnected before it is safe 
to touch terminals or control equipment parts. 

INSPECTION 

Check the Starter is received in good condition with no 
damage to printed circuit boards or other physical 
damage visible. 

4.1.2 Ensure that the Starter has been installed according to 
above guidelines and relevant drawings. 

4.1.3 Ensure that the unit has been connected to external 
devices according to the schematics. 

4.1.4 Check that all connections are tight. 

4.1.5 Ensure that the Starter and connecting power cabling to 
and from the Starter has been checked and no faults 
exist. 

4.1.6 Remove any temporary connections or earths from the 
Starter and motor load. 

4.2 PRE-START ADJUSTMENTS 

4.2.1 STARTER ADJUSTMENTS AVAILABLE 

4.2.1 The following adjustments are provided in the CA362 
Control PCB. 

1 
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.1. 

Acceleration 

Initial Current Setting - Potentiometer Setting 
- Fully anti-clockwise - 10% voltage output at switch on 
- Fully clockwise - 100% Voltage within 2 seconds 

at switch on 

.2. Ramp Time - Potentiometer Setting 
- Fully anti-clockwise - 100% output voltage within 2 

seconds 
- Fully clockwise - 100% output voltage within 30 

seconds 

.3. Maximum Current - Potentiometer Setting 
- Fully anti-clockwise - 110% Rated full load current 
- Fully clockwise - 500% Rated full load current 

4.2.2 Deceleration Ramp for Water Hammer Control 
- Optional Feature 

The following control feature can be enabled on the Standard CA362 
PCB by factory modification. The deceleration mode has completely 
independent settings to the acceleration mode, as follows:- 

See separate instructions on pages 15, 16, 17 and 18. 

4.2.3 INITIAL CONTROL CARD CA362 SETTINGS 

The CA362 Card is a combined voltage current limit 
control. To provide "Current Profile Starting, set the 
three potentiometers as follows:- 

.1 Turn "Ramp" Potentiometer to 12 o'clock position. 

.2 Turn "Initial Current" Potentiometer to 10 o'clock 
position. 

.3 Turn "Maximum Current" Potentiometer fully 
clockwise. 

4.2.4 Prior to energising the Starter, check that the plug 
connector joining the control PCB CA362 to the H.V. 
Firing Card CA260 is fitting into the socket. A gentle 
pressure using the thumb will seat any connector which 
has worked loose during transit. 

ZMIPAC.MA - Rev.1 March 1993 - Page No. 11 

SP178 Oldfield Road Sinnamon Park SPS Electrical Switchboard Maintenance Manual

Q-Pulse Id TMS858 Active 10/12/2014 Page 262 of 411



, aenraertraiiiiiAtmentmettaarmiirixinecromix.xermprolonmtversi* 

4.2.5 Also check the plug in connections for the external 
control wiring to the CA362 are seated into the sockets. 

4.2.6 Check the control voltage is as per the control voltage 
specified and required for the fans (120 Volts AC or 240 
Volts AC). 

4.2.7 If the "Up to Volts" relay is being used for a "Fan Run 
On" timer, the RAMP DOWN potentiometer should be 
adjusted fully clockwise. This will delay the change 
over contact in the up to volts relay from changing 
state when the starter is switched off. By adjusting 
the RAMP DOWN potentiometer to fully clockwise, the 
opening of the "Up to Volts" contact will be delayed by 
65 seconds. This "Fan Run On" feature cannot be used if 
the Deceleration Ramp Option is used. 

4.3 ENERGISING THE STARTER 

To check the Starter, a clamp-on ammeter and a voltmeter 
is required. 

4.3.1 Set the three CA362 potentiometers as per Clause 4.2.3. 

4.3.2 Energise the control voltage to the Starter. Check the 
input control volts on the fan input terminals are 
correct and note value of the control volts. Check the 
fans are operating (if fitted to the Starter). 

4.3.3 Energise the 415 volt, 50 Hz, 3 phase supply to the 
input power terminals Ll, L2 and L3. Check the 3 phase 
supply voltage phase to phase and phase to earth and 
note. 

4.3.4 Check phase rotation of the incoming supply at the 
terminals of the Starter. The MIPAC starter is phase 
rotation sensitive and will not start if the incorrect 
phase position is applied to the power input terminals. 

4.3.5 On the CA260 Firing Card, check the L.E.D. indication as 
follows:- 

. 1 Power +15V "ON". 

.2 Phase rotation/loss "ON". 

.3 SCR 1 and 4 healthy "ON". 

.4 SCR 2 and 5 healthy "ON". 

. 5 SCR 3 and 6 healthy "ON". 

Note: The SCR healthy L.E.D.'s will not illuminate with 
the motor disconnected. 

.6 "RELAY ON" L.E.D. "OFF". 

.7 All 6 SCR Gate L.E.D.'s "OFF". 

See EMSBY Drawing EM032F01 enclosed for location of 
CA260 PCB LED's and start relay. 
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4.3 ENERGISING THE STARTER (Continued) 

4.3.6 For Starters fitted with CA362 Control Card: 

Close customer "START" contacts on the CA362 Card and 
note if the motor begins to turn (see EMSBY Drawing 
M-3010-C for PCB CA362 card connection details). If the 
motor does not turn:- 

.1 Check the "RELAY ON" LED on the CA260 Card is 
illuminated. If this LED is not illuminated, check 
the input start signal to the CA362 PCB. The 
"RELAY ON" LED will be illuminated if the input 
start signal is healthy. 

.2 If the "RELAY ON" LED is illuminated and the motor 
does not turn, increase the INITIAL CURRENT 
POTENTIOMETER clockwise as soon as possible to 
increase the initial voltage applied to the motor. 
The clamp on an ammeter or chart recorder should be 
used to check the initial starting current. If the 
motor start up is too abrupt, turn the INITIAL 
CURRENT POTENTIOMETER anti-clockwise to reduce the 
voltage applied to the motor. 

.3 With the motor starting and rotating 
satisfactorily, increase or decrease the 
acceleration "RAMP" Potentiometer to obtain the 
required acceleration time period. To increase the 
"RAMP" time, turn the potentiometer clockwise. To 
reduce the acceleration period, turn the RAMP 
Potentiometer anti-clockwise. 

The CA362 PCB is provided with a DOT Graph Display 
for Ramp Status Indication. By observing this LED 
display, the time for the starter to ramp to full 
volts can be observed. 

.4 If it is required to minimise the maximum starting 
current during acceleration, the "MAX CURRENT" 
potentiometer can be used. This potentiometer will 
limit the maximum current drawn by the motor, 
during starting. To reduce the maximum current 
drawn by the motor, turn the MAX CURRENT 
potentiometer anti-clockwise until the maximum 
current required during starting, is obtained. 

When the "MAX CURRENT" potentiometer is used and 
the Starter is in current limit, the ramp time set 
by the "RAMP" potentiometer will be over-ridden by 
the current limit setting when the motor reaches 
the current set by the "MAX CURRENT" potentiometer. 
The motor at this point accelerates under current 
limit control. 
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Caution must be used when utilising the "MAX 
CURRENT" settings as the motor may stall if the 
current limit is set too low. Ensure the maximum 
current setting is set correctly to allow 
sufficient torque to accelerate the motor to 
.overcome the worst load condition. 

.5 With the CA362 card settings providing a smooth 
controlled acceleration check the Ramp Indication 
DOT GRAPH on the CA362 is indicating the ramp 
complete. At the top of ramp the relay RLY2 should 
change state 1 to 6 seconds after the starter is up 
to full volts and the ramp complete LED 
illuminated. 

4.3.6 If the acceleration times selected are long, 
thermal overload settings and fuse ratings may 
require adjustment. 
If the motor shudders at approximately 3/4 
speed, this may be an indication the 
acceleration time is too long - reduce the 
"RAMP" time. 

4.3.7 Motor Running Checks 

.1 With the motor running, check the following 
L.E.D.'s:- 

1) 6 SCR Gates "ON" 
2) SCR 1 and 4 healthy "OFF" 
3) SCR 2 and 5 healthy "OFF" 
4) SCR 3 and 6 healthy "OFF" 
5) Relay on "ON" 
6) Phase Rotation/Loss "ON". 
7) Ramp Complete 

.2 Check the motor running current on all 3 phases is 
within FLC of the starter. 

.3 Check the input phase voltages to Starter with 
motor running (Note: Variation in phase voltage can 
lead to motor current imbalance). 

.4 Check the voltage drop across the 3 SCR heat sink 
stacks. Voltage drop readings of 0.9 volts to 2 

volts can be expected. Higher voltage drops may 
indicate the SCR is not firing open fully. 

.5 Shut down the starter and re-check the L.E.D.'s as 
listed under 4.3.5 above, are illuminated. 

.6 Check the RAMP INDICATION DOT Graph Display has 
extinguished and the "Up to Volts" relay has 
changed state and the "Ramp Complete" LED 
extinguished. 
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- DECELERATION RANI JP (2) M> al ION 

The Deceleration Ramp Option on the CA 362 MIPAC Control PCB is 
designed for use with Centrifugal Pumps driven by standard AC 
single speed squirrel cage motors. The CA 362 potentiometers 
provide for independent adjustment of the motor voltage on 
shutdown. 

Two adjustments are provided for setting the deceleration ramp 
which are:- 

.1 RAMP DOWN POTENTIOMETER 

Fully Anti-Clockwise 

Fully Clockwise 

.2 VOLTAGE CUT-OFF POTENTIOMETER 

Fully Anti-Clockwise 

Fully Clockwise 

- Total deceleration within 
2 seconds 

Total deceleration within 
65 seconds 

Up to volts relay drops 
off at 10% voltage output 

Up to volts relay drops 
off at 70% voltage output. 

These settings are shown in Figure 1 below. 

100 % -- 

70% 

AC Volts 

L. 

Volts Cut Off 

DECEL Control Area 

Volts Cut Off, 

Seconds 

Figure 1 

65 
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To obtain the optimum settings, the following procedure should be 
adopted: 

Initial Setting 

.3 Set the volts cut-off potentiometer fully anti-clockwise 
(i.e. at 10% volts). 

.4 Set the Ramp Down potentiometer at mid-span (12 o'clock). 
This will set the deceleration profile as shown in Figure 2. 

100% 

AC Volts 

10% 

Pump Shutdown Initiated 

Up to Volts relay opens at 
cut-off volt setting 

Time Seconds 33 Seconds 

Figure 2 

.5 Operate the pump and initiate a shut down. By observing the 
Ramp Indication Bar Graph on the CA362 PCB and by listening 
to the reflux valve, determine the time from shutdown 
initiation until when the reflux valve is closed. 

If the valve closes quietly and the motor continues to run on 
with the pump cavitating, this indicates that the slope of 
the Ramp Down setting is correct but that the time to ramp 
down to 10% volts is too long. See Figure 3 below. 
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100% 

AC Volts 

10% 

Pump Shutdown Initiated 

Pressure Wave Hits Pump 

4 -Ref lux Valve Closes 

Cavitation Area 

t 33 Seconds 

Figure 3 

.6 If the valve "bangs" closed, this indicates that the slope of 
the Ramp Down is too steep and the Ramp Down setting should 
be increased until the valve closes quietly. See Figure 4 

below. 

Pump Shutdown Initiated 

100% 

AC Volts 

10% 

.Pressure Wave Hits Pump 

Time 33 Seconds 

Figure 4 
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.7 If the motor/pump starts to "oscillate" or "hunt" indicating 
an unstable deceleration situation, the Ramp Down time 
setting is too long. Reduce the time setting on the Ramp Down 
potentiometer. By adjusting the Ramp Down time setting, 
should enable the correct voltage slope to be determined. In 
some hydraulic conditions there can be some inherent 
instability in ramp down which cannot be eliminated. The 
ramp down adjustments should be set to keep this instability 
to a minimum. This instability should not effect the ability 
of the starter to close down the reflux valve quietly 

.8 When the reflux valve is closing quietly, the volts cut-off 
potentiometer can then be adjusted as necessary to reduce the 
motor "run on" time after the valve has closed. Reset the 
cut-off volts to approximately 12 o'clock position. (This 
setting will set the voltage at which the up to volts relay 
RLY-2 contact across terminals UV2 and UV3 will open. This 
contact should be wired into the shutdown circuit of the 
series contactor installed in front of the starter). When the 
pump stop is initiated and the motor ramps down the reflux 
valve should close as previously. If the cut-off volts are 
set correctly, the relay RLY2 should now shut off power to 
the Starter 1 to 5 seconds after the valve has closed. 

If the cut-off volts is set too high, the Starter will be 
shut down before the required voltage to control the pressure 
wave is reached and the valve will "bang" closed. Readjust 
the cut-off volts. If the cut-off volts are set too low, the 
motor will "run on" and the pump cavitate after the reflux 
valve has closed. 

The cut-off volts should be adjusted until the valve closes 
quietly and the supply to the starter shut off 1 to 5 seconds 
after the valve has shut. 
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TROUBLE SHOOTXMG ON THE M2PAC SOLID STATE MOTOR STARTER 

6.1 DURING COMMISSIONING 

Problem Check 

.1 Starter will Phase ROT/FAIL LED on 
not start CA260 Card 

.2 Starter will A link or normally 
not start closed contact is 

applied between 
terminals 3 and 4 on 
the CA362 Control 
Card - Customer 
Terminals 

.3 Starter will Relay "ON" LED 
not start illuminated on CA260 

Card 

.4 Starter will Relay "RLYI" has 
not start operated. If relay 

has operated the 
fault LED will be 
illuminated. 

Action 

If not illuminated, 
change incoming phase 
rotation. Starter 
will lock out if 
incoming phase 
rotation incorrect. 
Check phase voltages 
are equal. 

Ensure N/C contact on 
protection used or 
solid link across 
terminals 3 and 4 is 
applied on the CA362 
Card.(Dwg.M-3010-C 
enclosed). 

If not illuminated, 
ensure "Close" signal 
is applied to start 
terminals on the 
CA362 Card. 

Check connections 
from Temp switches 
(3) switches, 1 

switch per phase.All 
should be N/C if 
healthy. 

1 
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Problem 

.5 Starter will 
not start 

.6 Motor turns 
in wrong 
direction 

.7 Motor does 
not move 

.8 Motor 
accelerates 
slowly but 
shudders 

.9 Motor 
accelerates 
but starts to 
stall after 
accelerating 

Check 

Power +15v LED 
illuminated 

Initial current 
potentiometer is set 
as per the 
commissioning 
instructions 

Ramp Time Potent- 
iometer is set as per 
the commissioning 
instructions 

Maximum current 
potentiometer is set 
as per commissioning 
instructions 

Action 

If not illuminated, 
check control fuses 
feeding synchronising 
transformer TX2. 

Check 415 volts 
available on all 3 

input phases of TX2. 

Check voltage on 
output of 
synchronising 
transformer on CA362 
terminals 1,2,3 to 
terminal 4. Should 
be 18 to 22VAC. 

Change any two phases 
on motor side of 
Starter. Do not 
change incoming 
supply to Starter. 

If motor does not 
accelerate, increase 
initial current 
potentiometer 
clockwise. 

Reduce Ramp 
Potentiometer anti- 
clockwise to speed up 
acceleration. 

Increase maximum 
current setting by 
turning potentiometer 
clockwise. 
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6.2 AFTER BEING IN SERVICE 

Condition Check 

.1 Starter will Check relay "ON" LED 
not start 

.2 Starter will Check Phase ROT/LOSS 
not start 

.3 Starter will 
not start 

LED 

Check if relay RLYI 
is energised. Fault 
LED will be 
illuminated. 

.4 Motor current Supply volts to 
is unbalanced Starter are equal on 

all phases (a 2% 
unbalance in phase 
voltages can result 
in up to 20% phase 
current inbalance). 

Action 

Check "START" 
contacts are making 
all "STOP" buttons 
and LOCKOUTS are 
released. Check any 
motor protection is 
reset and N/C contact 
is made across 
teminals 3 and 4 on 
CA362 customer 
terminals. 

Check all 440 volt 
supply fuses are 
healthy and 440 volts 
is available to 
Starter. 

Check temperature of 
cubicle. The 
temperature switches 
(1 per phase) will 
trip when the heat 
sink temperature 
reaches 85°C. 

Check contactor or 
breaker contacts 
feeding Starter. 
Check Main busbar 
volts 

ZMIPAC.HA - Rev.1 March 1993 - Page No. 21 

SP178 Oldfield Road Sinnamon Park SPS Electrical Switchboard Maintenance Manual

Q-Pulse Id TMS858 Active 10/12/2014 Page 279 of 411



6.2 Continued 

Condition, Check 

.5 Motor current SCR's on Starter. 
is unbalanced Check each SCR is 

firing open when 
motor up to speed 

Action 

Measure voltage drop 
across each SCR. 
Should be 1.0 volts 
to 2.0 volts when SCR 
firing wide open. 
Check all 6 SCR's. 

Check firing cables 
to each SCR. Ensure 
terminals on CA260 
Card are tight. 
Ensure connections to 
SCR's are fitted 
tight on to the lugs. 

Check no foreign 
material (eg.' 
aluminium labels) 
have shorted out SCR 
connections at SCR. 
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7.1 

SAMPLE INSPECTION , PRE -START 
- AN( 1302,s-r2ys - P CHECK SHEET 
INSPECTION 

7.1.1 Starter received in good condition Yes/No 
No loose wires Yes/No 
No brbakage to PCB's Yes/No 
Other damage Yes/No 

7.1.2 Starter installed in cubicle in accordance 
with manual guidelines Yes/No 

7.1.3 Starter connected to external devices as per 
schematics Yes/No 

7.1.4 All external connections checked tight Yes/No 

7.1.5 Power cabling into and from Starter installed 
and checked (connections at line and load end 
tight etc.) Yes/No 

7.1.6 All temporary earths and connections removed Yes/No 

7.2 PRE-START CHECKS 

7.2.1 All CA362 initial settings as per 
Manual 

, 

Yes/No 

7.2.2 PCB plug connections seated correctly Yes/No 

7.2.3 Control voltage for fans is correct and fused 
(Control volts - 120 volt or 240VAC as specified 
in the order) 

7.3 COMMISSIONING CHECKS 
(If the Starter is connected to the motor, load 
tests are only to be carried out in conjunction 
with the Operations Supervisor). 

7.3.1 Check fan control voltage at starter terminals 
Volts AC 

Yes/No 

7.3.2 Check power supply voltage at terminals Ll, L2, L3 
Check L1 -L2 = volts L1 -E = volts 

L1 -L3 = volts L2 -E = volts 
L2-L3 = volts L3-E = volts 

7.3.3 Check LED's as listed in the manual are 
- illuminated Yes/No 
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7.3.5 Check power stack fans running Yes/No 

7.3.6 Initiate Start - LED "RELAY ON" illuminated Yes/No 
- LED "SCR's ON" illuminated Yes/No 
- "RAMP ACCELERATION" DOT GRAPH 

illuminated. Yes/No 
- "UP TO VOLTS" LED illuminated 

at top of ramp Yes/No 

7.3.7 Check that output phase currents are balanced Yes/No 

A Phase amps 
B Phase amps 
C Phase amps 

7.3.8 Check voltage drop across each power stack phase 

A Phase volts 
B Phase volts 
C Phase volts 

7.3.9 Initiate Stop - LED "RELAY ON" extinguished Yes/No 
LED's "SCR ON" extinguished Yes/No 
"RAMP ACCELERATION" DOT GRAPH 
extinguished Yes/No 
"UP TO VOLTS" LED 
extinguished Yes/No 

The above check list is a guide to assist in the checking of the 
MIPAC Starter prior to energising. The Customer is responsible for 
ensuring the above check list is applicable to his application. EMSBY 
cannot accept any liability for errors or omissions in the above 
typical check list. 
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REDUCED VOLTAGE MOTOR STARTERS TYPE MIPAC 

ZMIPAC.HA - Rev.1 March 1993 - Page No. 25. 

SP178 Oldfield Road Sinnamon Park SPS Electrical Switchboard Maintenance Manual

Q-Pulse Id TMS858 Active 10/12/2014 Page 283 of 411



- 

/ 

' 

SP178 Oldfield Road Sinnamon Park SPS Electrical Switchboard Maintenance Manual

Q-Pulse Id TMS858 Active 10/12/2014 Page 284 of 411



- 01 

- 02 

- 03 

-04 
FIRING CARD 

_ 05 

-08 

- 07 CONTROL CARD 

265 

06.5 
FIRING LEAD ALLOWANCE 

012 

08 INTERNAL 
CONNECTIONS 

09 

- 10 

- 11 

OUTPUT TERMINALS 

- 12 

- 13 

- 14 

- 15 

_ 16 

- 17 

EARTH 

INPUT TERMINALS 

FANS 

19 

CA260 

NI CA362 

-- USER 

TERMINALS 

0 0 
tjamst, 

00 

0 Min 
op.---, 

-441 

285 

NOTE: SIZES 60 & 70 ONE FAN ONLY 

222 

222 

15 

MPC-DIM2 

513 

NOTE: CUSTOMER TO 
SUPPLY FUSED 
SINGLE PHASE VOLTAGE 
TO FAN TERMINALS 

No BY DATE z 0 
(7) 

No BY DATE DRAWING NUMBER SCALE:- I AS1100 EMSBY EQUIPMENT z 
0 
(7) 

MPC-DIM2 NAME DATE 

DWN. J. GOAS. 24/08/92 MIPAC DIMENSION LAYOUT 
SIZE, MPC, 60-120 DRO 

REV 
CHKD 

A51.1 

DRO 

APPD 

MPC-DIM2 CAD No:- 

SP178 Oldfield Road Sinnamon Park SPS Electrical Switchboard Maintenance Manual

Q-Pulse Id TMS858 Active 10/12/2014 Page 285 of 411



- 01 

_02 CURRENT 
TRANSFORMER 

03 

04 

05 

06 

07 

08 

09 

10 

DIA Fl 

DIA F2 

CUSTOMER 
CONTROL 
TERMINALS 

DIA Fl 

12 

13 

14 FANS 

15 

16 

17 

Ll 

SUPPLY CONNECTIONS 
415V/440V AC. 

STANDARD PHASE 
ROTATION INPUT 

L2 L3 

k 
I I 

CA 362 

II 0 
CA 260 

FIRING CARD 

..-----'' 

* <5 (:) 7 
T1 T2 T3 

vi 

v 

H3 

H1 

SUPPLY 
CONNECTIONS 

OPTIONAL 
MOTOR 

CONNECTIONS 

MOTOR 
CONNECTIONS 

D3 

FANS 

MPCDIM 

STEEL 
BASE PLATE 

z 
O 
In 
5: 

No 

1 

BY 

MB. 

DATE 

8/92 CHANGED PCB. LOCATION 
z 
O 
U) 

r24 

No BY DATE DRAWING NUMBER SCALE:- 

MPCDIM DRAWN 
NAME DATE 

LG. MIX ructarse 

EMSBY EQUIPMENT LTD 

DRG 
REV 

AS WA 

ORC 

CHECKED 

APPROVED 

CAD No:- 

SOLID STATE MOTOR STARTERS 
MIPAC, SIZES MPC-I30 TO MPC-600 
MOUNTING DIMENSIONS 

"I'MPCDIM 

SP178 Oldfield Road Sinnamon Park SPS Electrical Switchboard Maintenance Manual

Q-Pulse Id TMS858 Active 10/12/2014 Page 286 of 411



-01 

-02 

_ 03 

-04 

_ 05 

_ 06 

-07 

_ 08 

_ 09 

_ 10 

_ 11 

- 12 

_ 13 

_ 14 

_ 15 

_ 16 

_ 17 

IMPCDIM-2 

I MIPAC... MOUNTING DIMENSION CHART 
DIMENSIONS USE WITH DRAWING MPCDIM 

STARTER W H W1 H1 H2 H3 Y - DIA F1 DIA F2 X D D2 D3 

1,A P c-130 445 385 420 290 N/A 75 15 8.5 16 135 250 185 85 

MP C-1 60 445 385 420 290 N/A 75 15 8.5 16 135 250 185 85 

tv1PC-200 445 385 420 290 N/A 75 " 15 8.5 16 135 250 185 8,5 

MP C-220 445 475 420 380 N/A 75 15 8.5 16 135 250 185 85 

MP C-260 445 475 420 380 N/A 75 15 8.5 16 135 250 185 E15 

?1FC-330 445 475 420 380 N/A 75 15 8.5 16 135 250 185 85 

NPC-360 445 475 420 380 N/A 75 15 8.5 16 135 250 185 85 

MP C-400 540 500 515 410 NIA 80 20 8.5 16 167 305 230 95 

tv1P C-450 540 500 515 410 NIA 80 20 8.5 16 167 305 230 95 

MP C-500 540 500 515 410 N/A 80 20 8.5 16 167 305 230 95 

MP C -600 540 500 515 410 NIA 80 20 8.5 16 167 305 230 95 

tvilp C -700 715 755 685 665 N/A 15 11 22 220 *350 " 115 

MP C -800 715 755 685 665 N/A 15 11 22 220 *350 ,. 115 

WPC-900 * * * * * * * * * * 

* CONSULT FACTORY 

0 
'66 

P4 

No BY DATE No BY DATE DRAWING NUMBER SCALE:- NTS. 
NAME DATE 0 

U) 
MPCDIM -2 DRAWN 

J. CCAS. 5/92 

DRC 
REV 

CHECKED 

APPROVED 
AS}4 

DRC CAD No:- 

EMSBY EQUIPMENT LTD 
MIPAC DIMENSION SHEET 
SHEET 2 OF 2 

MPCDIM -2 

SP178 Oldfield Road Sinnamon Park SPS Electrical Switchboard Maintenance Manual

Q-Pulse Id TMS858 Active 10/12/2014 Page 287 of 411



r- 
(10 

415V 50Hz 3 PHASE 
1 

CUSTOMER CONTACTOR 
OR MCCB REQUIRED 

L3 

CUSTOMER SUPPLIED 
120V AC OR 240V AC 
SUPPLY (4A FUSE 
RECOMMENDED) 

SCR6 O T11 

SCR51*.SCR3 

SCR4 SCR2 
1 

13 

COOLING FANS 
11 TO 31 

CT 

FU1 

13 

FU2 FU3 

(600V) 
S 14 

H1 H2 113 

415/18V 

SYNC TRANSFORMER 

101 
RAMP INITIAL RAMP 

UP CURRENT INOMATMN 

STACK TEMPERATURE 
SWITCHES 

+15V 

CUSTOMER TERMINAL 
BOARD 

5 

9 

10 

12 

MAXIMUM 
CURRENT 

CD 

VOLTAGE 
CUT-OFF 

RAMP 
COMPLETE 

RLY 2 

). 

CA 362 
CONTROL 

PCB 

FAULT 

RLY 1 

CD 
RAMP 

DOWN 

31141151161171 81 912012 1221231241 

1- ti I I-1 ' 
V1 I- 

-I ' 
= 
1- 
.4 

1- 
-1 
CD > 1- 

1- 7 J CL 7 2- 

w 
w N 

.4( 7 0 ll- 0 CL 
1- I- 
a. = =o O 

ALTERNATIVE CONNECTION r- 
FOR AUTO START-STOP 

RIBBON CABLE 

--INSTALL LINK IF CUSTOMER 
PROTECTION NOT REQUIRED 

r 

SCR1 

CUSTOMER PROTECTION 
CIRCUITS CONNECTED TO 

CA362 CONTROL CARD 
TERMINALS OR CUSTOMER 
CONTACTOR OR MCCB 

TO SCR GATES 

fil ti It 11 tit 
IGIIKAG21K211631K311641K411G51K511661K61 

CA 260 
FIRING PCB 

J 

NOTES 

415V 50Hz 
MOTOR 

1 COOLING FANS AND OVER TEMPERATURE SWITCHES 
ARE NOT REQUIRED ON SIZES MPC24 AND 40. 
SIZES MCP60 AND LARGER HAVE COOLING FANS 
AND STACK TEMPERATURE SWITCHES. 

2 FOR MCP60 AND ABOVE CUSTOMER TO SUPPLY 
FUSED 240V OR 120V FAN SUPPLY TO 

TERMINALS PROVIDED. 

3 VOLT FREE CONTACTS REQUIRED FOR "STOP/START" 
AND "RESET" FUNCTION. "UP TO VOLTS" AND 
"FAULT" RELAY CONTACTS RATED 240V 10A. 
UP TO VOLTS AND FAULT RELAY CONTACTS ARE 
SHOWN IN NORMAL OPERATING POSITION. WHEN 

THE STARTER IS FULLY RAMPED UP, RELAY 2 

WILL CHANGE STATE IN 1 TO 6 SECONDS AFTER 
RAMP IS COMPLETE. WHEN STARTER SWITCHES OUT 

RELAY 2 CONTACTS WILL CHANGE BACK TO 

POSITION SHOWN. FAULT RELAY CONTACTS CHANGE 

STATE ON STARTER OVER TEMPERATURE FAULT 
AND WILL LATCH OUT UNTIL RESET. 

REV. DESCRIPTION DATE REV. DESCRIPTION DATE 

(EMSBY) 
EMSBYEOUMMENTPTKUTO. 
ACM 070470344 

13 4.2** C4/1041 
P004. 110 

PO 004 914 
Art MAN. 041 4104 

14, 077) 274 2544 

Fs. 107)274 2207 

TITLE 
SOLID STATE STARTER 

MIPAC TYPE MPC 11 kW to 750 kW 

TYPICAL CONNECTION DIAGRAM - STANDARD STARTER 
I DATE 29- 8- 92 DRAWN MW SCALE N.T.S. 

DRAWING No. 
EM 031 A01 REV. CUSTOMER 

SP178 Oldfield Road Sinnamon Park SPS Electrical Switchboard Maintenance Manual

Q-Pulse Id TMS858 Active 10/12/2014 Page 288 of 411



R 

0 POWER 

18V 

PIN 

SOCKET 

RLY 3 

0 RELAY ON 

0 PHASE 
ROTATION 

SCR 1 AND 4 

HEALTHY 

61 

K1 

G4 

K4 

SCR 2 AND 5 

HEALTHY 

PT 0 

G2 

K2 

G5 

KS 

G3 

K3 

SCR 3 AND 6 

HEALTHY CD W 

CA 260 
66 FIRING CARD PT 

R 

K6 

LEGEND 
SCR 1 FIRING CARD 

CONNECTIONS RLY 3 START RELAY 

R LED - RED 

0 W 
LED - WHITE 

SCR 4 FIRING CARD 
PT 

CONNECTIONS 

SCR 2 FIRING CARD 

CONNECTIONS 

SCR 6 FIRING CARD 

CONNECTIONS 

SCR 3 FIRING CARD 

CONNECTIONS 

SCR 5 FIRING CARD 

CONNECTIONS 

PULSE TRANSFORMER 

POWER LED - ILLUMINATED WHEN 18 VOLTS 
CONTROL POWER HEALTHY 

RELAY "ON" LED - ILLUMINATED WHEN START 
SIGNAL RECEIVED 

PHASE ROTATION LED - ILLUMINATED WHEN CORRECT 

PHASE ROTATION APPLIED TO 

INPUT POWER TERMINALS OF 

STARTER 

0 SCR FIRING LED - ILLUMINATED WHEN SCR's FIRING 

SCR HEALTHY LED - ILLUMINATED WHEN STARTER 
SHUT DOWN AND SCR's 
HEALTHY. WILL NOT OPERATE 
IF CONTACTOR IS LOCATED ON 

THE OUTPUT OF STARTER 

REV. DESCRIPTION DATE REV. DESCRIPTION DATE 

(EMSBY) 
EA4SBY EQUIPMENT PTY. ITO. 
A CH 0,0 01 

13 /*CP.... 
Pop.. Cba .po 

PO ea. e. 
Okl .00 

1.0 ton n. rie6 

TITLE 
MIPAC TYPE MPC SOLID STATE STARTER 

CA 260 FIRING CARO PHYSICAL LAYOUT 

DRAWN MW I DATE 29 - 8 - 92 'SCALE N.T.S. 
DRAWING No. 

EM 032 F01 
REV 

0 
CUSTOMER 

SP178 Oldfield Road Sinnamon Park SPS Electrical Switchboard Maintenance Manual

Q-Pulse Id TMS858 Active 10/12/2014 Page 289 of 411



- 01 

_ 02 

03 

_ 04 

_ OS 

_ 06 

- 07 

_ 08 

_ 09 

_ 10 

_ 11 

- 12 

- 13 

_ 14 

_ 15 

_ 16 

- 17 

SYNC. 
INPUT 

CT. INPUT 

TEMP 
SWITCH C 

+15V 

O 
RAMP NITIAL RAMP 

UP CURRENT INDICATION 

I 

a) 2 

3 

a) 4 
5 

6 

7 

8 

9 

10 

CD 11 

12 

0 

OD 

MAXIMUM 
CURRENT 

VOLTAGE 
CUT OFF 

10 0 01 

AB C 

CA 362 

P1 

RAMP 
COMPLETE FAULT 

0 0 
RLY RLY 

2 

). 

D_ 

0 
z 

(?; 
r0 N 

> > > (-N V) V) (I) 
D D DLL LL. 

0 
0 
0 

RAMP 
DOWN 

K L M 

P3 

P2 
D E F 

1 0 0 0 1 

10 o 01 

O 

to (0 N co O) O' N r'") 
,-(N1(N1 C\INN 

eeeeeeeeeeee 
I 1 1 1 1 1 1 1 I I 1 41, 

L. 1- J L----.) 1/4....--../ 
O (/) I- -r" 
H '4. 0 01- _J I- 
(f) 1--- 1- _J D w V) D- 0 < V) 

D > Li_ w 

M-3010-C 

LEGEND 

STOP. REMOTE STOP INPUT 
START. REMOTE START INPUT 
0/L. THERMAL OVERLOAD INPUT 

(INSTALL LINK IF NOT USED) 

UV1. UP TO VOLTS RELAY, COMMON 
UV2. UP TO VOLTS RELAY N/C CONTACTS 
UV3. UP TO VOLTS RELAY N/O CONTACTS 

F1. FAULT RELAY, COMMON 
F2. FAULT RELAY N/C CONTACTS 
F3. FAULT RELAY N/0 CONTACTS 

RS1,RS2. FAULT RELAY RESET 

RLY1. FAULT RELAY 
RLY2. UP TO VOLTS RELAY 

No BY DATE 
z 
0 

No BY DATE DRAWING NUMBER SCALE:- AS1100 EMSBY EQUIPMENT LTD. 
M-3010-C DRAWN 

DATE 

J. GUAS. 8/92 MIPAC CA362 TERMINAL 
DESIGNATIONS 

DRC 
REV 

CHKD 

ASM 
DRC 

APPO M-3010-C CAD No:- 

SP178 Oldfield Road Sinnamon Park SPS Electrical Switchboard Maintenance Manual

Q-Pulse Id TMS858 Active 10/12/2014 Page 290 of 411



r- 

i 

SP178 Oldfield Road Sinnamon Park SPS Electrical Switchboard Maintenance Manual

Q-Pulse Id TMS858 Active 10/12/2014 Page 291 of 411



SP178 Oldfield Road Sinnamon Park SPS Electrical Switchboard Maintenance Manual

Q-Pulse Id TMS858 Active 10/12/2014 Page 292 of 411



1 

0 

SP178 Oldfield Road Sinnamon Park SPS Electrical Switchboard Maintenance Manual

Q-Pulse Id TMS858 Active 10/12/2014 Page 293 of 411



A 
RAMP 

V V 

qiii 
L, 

ENGINEERING LTD. 

106 Jessop Avenue Saskatoon, Saskatchewan Canada S7N 2S5 

MPU-16A MANUAL 

REVISION 10A 

MARCH 1993 

Telephone (306) 373-5505 Telefax (306) 374-2245 

4#0W44,,,4* 

MOTOR PROTECTION UNIT 
MODE VALUE 

SET-POINT MODES 
- I.T LIMIT (S o 600%) 
i.ovcnounnENT(w) 
2 - UNDERCURRENT (9f,) 
g - CURRENT UNBALANCE (%) 

- TEMPERATURE (0C) 
5- EARTH FAULT (%) 
6 - FULL-LOAD CURRENT (A) 
1- SERVICE FACTOR (%) 

A 
MODE 

V V 

TRIP /ALARM 
0 

PROCESSOR 

0 
RUN 

STATUS MODES 
6- PROGRAM 
q- AMMETER (A) 
R - PEAK CURRENT (A) 
b - CURRENT UNBALANCE (%) 

- TEMPERATURE (0C) 
- EARTH LEAKAGE (A) 

E- PERCENT IT 
F - CT PRIMARY RATINGS (A) 

RESET 
ALM B-PT 

ENTER 
VAL 0 TRIP 

IN Ern KT:, STA RTCO IMPUI - 16A 
ENGINEERING LTD. 

WWW440.440=ft 

0 

Copyright © 1993 by Startco Engineering Ltd. 
All rights reserved. 

Publication: MPU-16A-M 
Document: S95-M16A-00000 
Printed in Canada. 

SP178 Oldfield Road Sinnamon Park SPS Electrical Switchboard Maintenance Manual

Q-Pulse Id TMS858 Active 10/12/2014 Page 294 of 411



TABLE OF CONTENTS 

Rev. 9 

PAGE 

TABLE OF CONTENTS 
LIST OF FIGURES iii 
LIST OF TABLES iii 

1. INTRODUCTION 1 

1.1 GENERAL 1 

1.2 FEATURES AND OPTIONS 1 

1.3 ORDERING INFORMATION 1 

2. FRONT-PANEL ANNUNCIATION, INDICATION, AND PROGRAMMING 3 

2.1 GENERAL 
2.2 LIQUID-CRYSTAL DISPLAY 3 

2.3 KEYPAD 3 

2.4 LED INDICATORS 5 

2.5 PROGRAMMING 5 

2.6 TRIPS AND ALARMS 6 

3. MODE DESCRIPTIONS 7 

3.1 GENERAL 7 

3.2 MODE 0 - I2t LIMIT 7 

3.3 MODE 1 - OVERCURRENT 9 

3.4 MODE 2 - UNDERCURRENT 10 
3.5 MODE 3 - CURRENT UNBALANCE 11 
3.6 MODE 4 - TEMPERATURE 12 

3.6.1 RTD 12 
3.6.2 PTC 13 

3.7 MODE 5 - EARTH FAULT 13 
3.8 MODE 6 - FULL-LOAD CURRENT 14 
3.9 MODE 7 - SERVICE FACTOR 15 
3.10 MODE 8 - PROGRAM 15 

3.10.1 AUTORESET 15 
3.10.2 ALARM LATCH 15 
3.10.3 SHORT-CIRCUIT TRIP 18 
3.10.4 HOT-MOTOR COMPENSATION (RTD Only) 18 
3.10.5 EARTH-FAULT TRIP DELAY 18 
3.10.6 PHASE REVERSE 19 
3.10.7 PHASE SEQUENCE 19 
3.10.8 ANALOG-OUTPUT PARAMETER 19 
3.10.9 RELAY OPERATING MODE 19 

3.11 MODE 9 AMMETER 19 
3.12 MODE A - PEAK CURRENT / % CURRENT MODULATION 20 
3.13 MODE b CURRENT-UNBALANCE DISPLAY 21 
3.14 MODE C - TEMPERATURE DISPLAY 21 
3.15 MODE d - EARTH LEAKAGE 21 
3.16 MODE E - PERCENT I2t / TIME-TO-RESET / 

EMERGENCY THERMAL RESET 22 
3.17 MODE F - CT-PRIMARY RATINGS 23 

SP178 Oldfield Road Sinnamon Park SPS Electrical Switchboard Maintenance Manual

Q-Pulse Id TMS858 Active 10/12/2014 Page 295 of 411



ii Rev. 9 

TABLE OF CONTENTS 

PAGE 

4. SETUP 24 
4.1 GENERAL 24 
4.2 PHASE-CT SELECTION (Mode F) 24 
4.3 EARTH-FAULT-CT SELECTION (Mode F, 2nd Level) 24 
4.4 I2T LIMIT (Mode 0) 24 
4.5 TRIP-AND-ALARM SET POINTS (Modes 1, 2, 3, 4, and 5) 25 
4.6 . FULL-LOAD CURRENT (Mode 6) 25 
4.7 SERVICE FACTOR (Mode 7) 25 
4.8 PROGRAM (Mode 8) 25 

5. INSTALLATION 26 
5.1 GENERAL 26 
5.2 COMPONENT MOUNTING 26 

5.2.1 PANEL-MOUNT CONFIGURATION 26 
5.2.2 SURFACE-MOUNT CONFIGURATION 26 
5.2.3 ICT-2 INTERFACE CT 26 
5.2.4 EFCT-1 EARTH-FAULT CT 26 

5.3 SHIELDED CABLES 31 
5.4 MPU-16A CONNECTIONS 31 

5.4.1 ICT-2 INTERCONNECTION CABLE 35 
5.4.2 POWER SUPPLY 35 
5.4.3 TRIP-RELAY CONTACTS 35 
5.4.4 ALARM-RELAY CONTACTS 35 
5.4.5 RTD TEMPERATURE SENSOR 36 
5.4.6 PTC THERMISTOR TEMPERATURE SENSOR 36 
5.4.7 PROGRAM-CHANGE LOCKOUT 36 
5.4.8 ANALOG OUTPUT 36 
5.4.9 COMMUNICATIONS INTERFACE 36 

5.5 ICT-2 CONNECTIONS 37 
5.5.1 STANDARD CONNECTION 37 
5.5.2 RESIDUAL EARTH-FAULT CONNECTION 37 
5.5.3 TWO-CT CONNECTION 37 

5.6 CABLE RESTRAINT 37 

6. THEORY OF OPERATION 42 
6.1 GENERAL 42 
6.2 DISPLAY MODULE 42 
6.3 POWER-SUPPLY MODULE 42 
6.4 PROCESSOR MODULE 42 
6.5 ANALOG MODULE 44 
6.6 OPTION MODULES 44 
6.7 FIRMWARE 44 

7. TECHNICAL SPECIFICATIONS 45 

MPU-16A MANUAL COMPATABILITY 48 

WARRANTY 49 

INDEX 50 

SP178 Oldfield Road Sinnamon Park SPS Electrical Switchboard Maintenance Manual

Q-Pulse Id TMS858 Active 10/12/2014 Page 296 of 411



iii Rev. 6 

LIST OF FIGURES 

FIGURE PAGE 

1 MPU-16A FRONT PANEL 4 

2 MPU-16A DYNAMIC OVERLOAD CURVE 8 

3 PANEL-MOUNT MPU-16A 
OUTLINE AND MOUNTING DETAILS 27 

4 SURFACE-MOUNT MPU-16A 
OUTLINE AND MOUNTING DETAILS 28 

5 ICT-2 OUTLINE AND MOUNTING DETAILS 29 

6 EFCT-1 OUTLINE AND MOUNTING DETAILS 30 

7 SHIELDED-CABLE PREPARATION 32 

8 TYPICAL MPU-16A CONNECTION DIAGRAM 33 

9 TYPICAL CONTROL CIRCUITS 34 

10 ICT-2 SCHEMATIC 38 

11 ICT-2 STANDARD CONNECTIONS 39 

12 OTHER ICT-2 CONNECTIONS 40 

13 CABLE TERMINATION AND RESTRAINT 41 

14 MPU-16A FUNCTIONAL BLOCK DIAGRAM 43 

LIST OF TABLES 

TABLE PAGE 

1 MPU-16A MODEL NUMBER 2 

2 HARDWARE CONFIGURATIONS 15 

3 MODE 8-PROGRAM 16 

4 MODE 8-PROGRAM (2nd Level without communications 
interface) 17 

5 MANUAL REVISION LEVELS 48 

SP178 Oldfield Road Sinnamon Park SPS Electrical Switchboard Maintenance Manual

Q-Pulse Id TMS858 Active 10/12/2014 Page 297 of 411



Rev. 5 

1. INTRODUCTION 

1.1 GENERAL 

Accuracy in design and improvements in materials have allowed 
designers to decrease the thermal mass and to increase the 
operating temperature of modern motors. The trend is to 
utilize the full capability of these motors in spite of the 
resulting decrease in their ability to tolerate overloads. 
The modelling technique used by the MPU-16A provides dynamic 
protection for a motor that is allowed to operate at its 
design limit. 

1.2 FEATURES AND OPTIONS 

I2t thermal-overload protection. 
- Overcurrent protection. 
- Undercurrent protection. 
- Current-unbalance protection. 
- Phase-reverse protection. 
- Motor-temperature sensing and overtemperature protection. 
- Earth-fault protection. 
- Front-panel programming. 
- Program-change lockout. 
- Nonvolatile memory for programmed values and values-at-trip. 
- Parameter-selectable, isolated analog output. 
- Digital display of: 

Motor current 
Peak motor current 
Percent current modulation 
Percent current unbalance 
Motor temperature 
Earth-leakage current 
Percent I2t 
Meter values-at-trip 
Minutes-to-reset 
CT-primary ratings 
Trip-and-alarm set points. 

- Provision for 5-A or 1-A CT's. 
- -40°C to 60°C operating temperature. 
- Optional electroluminescent backlit display 
- Optional remote-keypad input. 
- Optional RS-485 communications interface. 

1.3 ORDERING INFORMATION 

- Determine MPU-16A model number from Table 1. 

- Supplied with ICT-2, ICT-2 interconnection cable (6 m, 
20 ft), and mounting hardware. Alternate ICT-1 available. 

- Order EFCT-1 for sensitive earth-fault detection. 
- Order MPU-16A-TU test unit for training or functional 

testing. 
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MPU-16A MODEL NUMBER 

MPU-16A - P126 - P10 - 42 - 00 

Mount 
P Panel 
S Surface 

Supply Voltage 
12 120 Vac 
24 240 Vac 
SW Switchable 120/240 Vac 

Supply Frequency 
5 50 Hz 
6 60 Hz 

Temperature-Sensor Input 
P10 RTD 100-ohm Platinum 
N10 RTD 100-ohm Nickel 
N12 RTD 120-ohm Nickel 
CO1 RTD 10-ohm Copper 
PTC PTC Thermistor 

Analog-Output Type 
42 4-20 mA 
05 0-5 Vdc 
01 0-10 Vdc 
00 Required with Option 10 or 11 

Options 
00 No options 
01 Electroluminescent Backlit Display 
02 Remote-Keypad Input 
03 Electroluminescent Backlit Display and Remote- 

Keypad Input 
10 RS-485 Communications Interface, A-B Protocol 
11 RS-485 Communications Interface, Modicon Protocol 

EXAMPLE: MPU-16A-P126-P10-42-00 specifies a panel-mount MPU-16A 
motor protection unit with a 120-Vac, 60-Hz power supply, 
100-ohm-platinum RTD temperature-sensor input, 4-20-mA 
analog output, and no options. 

TABLE 1 
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2. FRONT-PANEL ANNUNCIATION, INDICATION, AND PROGRAMMING 

2.1 GENERAL (See Figure 1) 

Set-point modes and status modes are listed on the front 
panel. Set-point Modes 0 to 5 are used to enter trip-and- 
alarm set points and to annunciate trips and alarms. Status 
Modes 9, A, b, C, d, and E are used to display operating 
values and values-at-trip. Modes 6, 7, and F are used to 
enter motor full-load current, motor service factor, and CT- 
primary ratings. Mode 8 is used to select special functions. 

2.2 LIQUID-CRYSTAL DISPLAY 

The left digit of the four-digit liquid-crystal display uses 
a hexadecimal format (0 to 9, A, b, C, d, E, and F) to 
indicate the mode displayed. The remaining digits (designated 
from left to right as value digits 1, 2, and 3) display 
set-point values, meter readings, and trip-and-alarm codes. 

2.3 KEYPAD 

Four keypad switches provide the operator interface to the 
MPU-16A. Tactile-feedback switches are used to provide 
positive indication that switch contact has been made: 

RAMP - This switch is used to adjust values in Modes 0, 1, 2, 

3, 4, 5, 6, 7, 8, and F. Under normal operation this 
switch is inoperative. To make the RAMP switch 
operative, the program-change lockout must be defeated 
by connecting terminal 20 to terminal 21. To change 
a set point, ENTER must be pressed within three 
seconds after RAMP is released. If ENTER is not 
pressed within three seconds, the display will return 
to its pre-adjusted value. One arrow up and two 
arrows down indicate that the RAMP switch is bidirec- 
tional. To ramp up: press and hold. To reverse: 
release, press again within one second and hold. 

MODE - This switch is used to select the mode displayed. 
Bidirectional operation is the same as for RAMP. 

RESET - This switch is used to reset trips and alarms. It is 
also used to display motor current in percent of full- 
load current (Mode 9), RTD peak temperature during the 
most-recent emergency thermal reset (Mode C), and 
time-to-reset (Mode E). It is used with ENTER to 
reset latched alarms, manually reset current 
modulation (Mode A), manually re-enable temperature 
protection after an emergency thermal reset (Mode 4), 
and initiate an emergency thermal reset (Mode E). 
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ENTER - This switch is used to enter values in Modes 0, 1, 2, 

3, 4, 5, 6, 7, 8, and F, and to access a second level 
in all modes. Values can only be entered when the 
program-change lockout is defeated. This prevents 
unauthorized or unintentional program changes during 
normal operation. When the program-change lockout is 
defeated, the displayed value will be entered if ENTER 
is pressed within three seconds after RAMP is 
released. 

If a trip set point is displayed, the alarm set point 
will be displayed while ENTER is pressed. If a status 
value is displayed, the value immediately prior to the 
most recent trip will be displayed while ENTER is 
pressed. In Mode 6, 7, 8, A, or F, information 
specific to each mode will be displayed while ENTER is 
pressed. If the program-change lockout is defeated, 
the second level will remain displayed for three 
seconds after ENTER is released to allow RAMP to be 
pressed to initiate a second-level program change. 

2.4 LED INDICATORS 

The red TRIP/ALARM LED is on if a trip or alarm has occurred. 
It flashes when the program-change lockout is defeated 
(program enable active); however, ON has priority over FLASH. 
The green PROCESSOR-RUN LED is on when the processor is 
functional. 

2.5 PROGRAMMING 

The MPU-16A has individual trip-and-alarm control relays and 
all trip-and-alarm set points can be individually adjusted or 
deleted. At the top of each set-point range, the delete code 
"ddd" is displayed. If "ddd" is entered, the set point is 
deleted and the associated protection is disabled. 

To enable program changes, the program-change lockout must be 
defeated by connecting terminal 20 to terminal 21. Remove 
this connection when programming is completed. This will 
prevent unauthorized or unintentional program changes. 

To program trip set points in Modes 0, 1, 2, 3, 4, and 5, and 
the first level'of Modes 6, 7, 8, and F: 

- Press MODE to select the mode, 
- press RAMP to adjust, and within three seconds of 

release, 
- press ENTER. 
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To program alarm set points in Modes 0, 1, 2, 3, 4, and 5, and 
the second level of Modes 8 and F: 

- Press MODE to select the mode, 
- press ENTER, and within three seconds of release, 
- press RAMP to adjust, and within three seconds of 

release, 
- press ENTER. 

A set of default values for Modes 0, 1, 2, 3, 4, 5, 6, 7, 8, 

and F are preprogrammed at the factory. Default values are 
listed in their respective mode descriptions in Section 3. 

All programmed values and values-at-trip are stored in a 
nonvolatile memory that retains its data indefinitely-even if 
control power is lost. It is not necessary to reprogram the 
unit when control power is restored. 

2.6 TRIPS AND ALARMS 

When a trip occurs: 
- The trip relay operates, 
- the red TRIP/ALARM LED comes ON, 
- the display automatically switches to the mode that 

initiated the trip, and 
- the mode digit is followed by a trip code. 

With the exception of autoreset which can be enabled for Mode 
0, all trips must be individually reset. 

When an alarm occurs: 
- The alarm relay operates, 
- the red TRIP/ALARM LED comes ON, and 
- the display does not switch to the mode that initiated 

the alarm; however, 
- an alarm code is displayed if the mode that initiated the 

alarm is selected. 

Unless latching alarms are selected in Mode 8, alarms 
automatically reset when conditions return to normal. See 
Section 3.10.2 and Table 3. 
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3. MODE DESCRIPTIONS 

3.1 GENERAL 

This section contains a description of each mode. It explains 
operational characteristics, describes special functions, and 
lists set-point ranges, display codes, and default values. 

3.2 MODE 0 - I2t LIMIT 

This mode is used to enter overload-class set points and to 
annunciate overload alarms and trips. 

In order to meet CSA, UL, and NEMA requirements, an overload 
relay set at 100% must: ultimately trip when tested at 100% 
FLA, trip within 8 minutes when tested at 200% FLA, and trip 
within the number of seconds indicated by its class 
designation when tested at 600% FLA. The overload class for 
a MPU-16A is the time, in seconds, entered in Mode 0. The 
overload class required to protect a motor is determined by 
equating I2t at 600% FLA to the allowable locked-rotor I2t. 
For example, if locked-rotor current is 735% FLA and if 
allowable locked-rotor time is 20 seconds, the I2t limit at 
600% FLA is: 

62 x t = 7.352 x 20 
t @ 600% FLA = 30 seconds. 

Ultimate current is the minimum value of continuously applied 
current that will cause a relay to trip. For a MPU-16A, 
ultimate current is the product of FLA and service factor 
which are entered in Modes 6 and 7 respectively. With 26 
service factors from 100% to 125%, and 45 classes from 1 s to 
45 s, a total of 1170 cold curves are available. One of these 
cold curves is shown as the 0%-I2t curve in Figure 2. 

The 0%-I2t curve is a maximum-time-to-trip curve for motor 
current above the ultimate current. Motor current in this 
range causes %I2t to tend toward a limit above the 100% trip 
level. Motor current below the ultimate current causes %I2t 
to tend toward a limit that is less than 100% as shown in the 
inset graph in Figure 2. In all cases, %I2t responds 
exponentially toward a final value. The time constant for 
this response is derived from entered service factor and I2t- 
limit values so that %I2t continually tracks used thermal 
capacity in the motor. This dynamic modelling is operational 
with or without RTD compensation. If a motor is equipped with 
a RTD temperature sensor, the MPU-16A thermal model can 
compensate for high ambient temperature and loss of 
ventilation. 
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Used thermal capacity determines the time-to-trip for 
excursions above the ultimate current. For the Class-20, 1.15 
service factor example shown in Figure 2, sustained operation 
at 100% FLA will cause %I2t to tend toward 75%. The time to 
trip for current above the ultimate current is reduced as 
shown by the 75%-I2t curve. 

The MPU-16A trips in Mode 0 when %I2t reaches 100%. It will 
not reset until %I2t has decreased to 30%. The time required 
for %I2t to decrease to 30% is a function of the time 
constant. For EMERGENCY THERMAL RESET, see Section 3.16. 
Percent I2t and minutes-to-reset are displayed in Mode E. See 
Section 3.16. The MPU-16A can be programmed in Mode 8 to 
automatically reset when %I2t decreases to 30%. See Section 
3.10.1 and Table 3. 

As recommended by NEMA MG1 -14.35 and MG1-20.56, the largest of 
the three phase-currents is used for the I2t model to 
compensate for the additional heating caused by current 
unbalance. 

Set-Point Range 1 s to 45 s @ 600% FLA 
Set-Point Step Size 1 s 

Display Codes: 
Trip OFFF 
Alarm OAAA* 
Set Point Deleted Oddd* 

Default Values: 
Trip 10 s @ 600% FLA 
Alarm 9 s @ 600% FLA 

Alarm is on when %I2t a (Alarm Set Point/Trip Set Point) 
x 100Pe. Deleting the TRIP function automatically deletes 
the ALARM function. 

3.3 MODE 1 - OVERCURRENT 

This mode is used to enter overcurrent set points and to 
annunciate overcurrent alarms and trips. Overcurrent 
protection is referred to as "jam" protection and it is active 
only after the motor is running. The MPU-16A considers the 
motor to be running when motor current remains between 10% and 
125% FLA for more than 10 seconds. 

An instantaneous short-circuit trip at 1200% FLA can be 
enabled in Mode 8. See Section 3.10.3 and Table 3. A short- 
circuit trip will occur within 10 ms in 11 of 15 occurrences 
and within 80 ms in 4 of 15 occurrences. 
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Set-Point Range 100% to 600% FLA 
Set-Point Step Size 25% FLA 
Trip-and-Alarm Times 250 ± 125 ms 
Alarm Hysteresis 5% FLA 
Short-Circuit Trip Time Instantaneous (45 ± 35 ms) 
Display Codes: 

Trip 1FFF 
Alarm lAAA 
Set Point Deleted lddd* 
Short-Circuit Trip 1FSC 

Default Values: 
Trip 300% FLA 
Alarm 200% FLA 

* Deleting the overcurrent trip does not disable the short- 
circuit trip. 

3.4 MODE 2 - UNDERCURRENT 

This mode is used to enter undercurrent set points and to 
annunciate undercurrent alarms and trips. Undercurrent 
protection is referred to as "loss-of-load" protection and it 
is active only after the motor is running. The MPU-16A 
considers the motor to be running when motor current remains 
between 10% and 125% FLA for more than 10 seconds. Alarms 
and/or trips occur when motor current decreases below the set 
points. 

Set-Point Range 15% to 100% FLA 
Set-Point Step Size 1% FLA 
Trip Time 5 s 

Alarm Time 1 s 

Alarm Hysteresis 2% FLA 
Display Codes: 

Trip 2FFF 
Alarm 2AAA 
Set Point Deleted 2ddd 

Default Values: 
Trip Deleted 
Alarm Deleted 
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3.5 MODE 3 - CURRENT UNBALANCE 

This mode is used to enter current-unbalance set points and to 
annunciate current-unbalance alarms and trips. Two equations 
are used to calculate current unbalance. 

For I s 100% FLA: 
max 

% Unbalance = [(I max - Imin)/IFLA3 
x 100% 

For I max 
> 100% FLA: 

% Unbalance = [(I max - I min )/I max 3 x 100% 

(3.1) 

(3.2) 

Where: I max = maximum phase-current 

Imin = minimum phase-current 

I FLA = full-load current 

In addition to current-unbalance protection, phase-reverse 
protection is provided. Phase-reverse detection is active in 
the first three seconds of each start. This feature can be 
enabled and phase sequence selected in Mode 8. See Sections 
3.10.6, 3.10.7, and Table 3. 

Set-Point Range 5% to 75% 
Set-Point Step Size 1% 
Trip Time 5 s 

Alarm Time 1 s 

Alarm Hysteresis 2% 
Phase-Reverse Trip Time 2.0 ± 1.2 s 
Display Codes: 

Trip 3FFF 
Alarm 3AAA 
Set Point Deleted 3ddd* 
Trip on AbC Sequence 3AbC 
Trip on bAC Sequence 3bAC 

Default Values: 
Trip 25% 
Alarm 15% 

* Deleting the current-unbalance trip does not disable the 
phase-reverse trip. 
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3.6 MODE 4 - TEMPERATURE 

This mode is used to enter temperature set points and to 
annunciate temperature alarms and trips. Rated winding 
temperature for a motor is the sum of ambient temperature, 
rated temperature rise, and an allowance for hot spots. The 
response of a temperature sensor embedded in a stator winding 
is too slow to protect a motor against most overload 
conditions; however, it will accurately indicate steady-state 
temperature and provide protection against loss of ventilation 
and high ambient temperature. If ambient temperature remains 
below 40°C and if there is no loss'of ventilation, an accurate 
thermal model can provide protection against most overloads. 
If an embedded RTD temperature sensor is used to provide 
hot-motor compensation by adding a bias to the thermal model, 
then protection is extended to include overloads initiated 
when stator temperature is high. See Section 3.10.4 and 
Table 3. Only one sensor is required since the variation 
among sensors in the same motor is small compared to the 
temperature rise of the motor. 

3.6.1 RTD 

If an open-RTD or shorted-RTD sensor is detected, hot-motor 
compensation will automatically be disabled and an alarm code 
will be displayed. If a RTD is not connected, delete the set 
points to avoid an open-RTD alarm. 

The temperature trip is disabled by an emergency thermal reset 
in Mode E, and 4Fdd is automatically displayed if the keypad 
has not been actuated in the previous 60 seconds. The Mode-4 
trip is automatically re-enabled if the RTD temperature is 
decreasing and is 20°C below the trip set point. A Mode-4 
trip can be manually re-enabled by simultaneously pressing 
ENTER and RESET. 

Set-Point Range 50°C to 220°C 
Set-Point Step Size 5°C 
Trip-and-Alarm Times 1 s 

Alarm Hysteresis 3°C 
Display Codes: 

Trip 4FFF 
Alarm 4AAA 
Open-RTD Alarm 4AA0 
Shorted-RTD Alarm 4AA1 
Set Point Deleted 4ddd 
Trip Disabled 4Fdd 

Default Values: 
Trip 125°C 
Alarm 100°C 
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3.6.2 PTC 

The actual set point is not important because trip temperature 
depends upon the Nominal Response Temperature (NRT) of the 
thermistor. The trip-and-alarm points are the same regardless 
of set-point values. It is recommended that the NRT value be 
entered for future reference. 

As with the RTD, the temperature trip is disabled by an 
emergency thermal reset in Mode E, and 4Fdd is automatically 
displayed if the keypad has not been actuated in the previous 
60 seconds. The Mode-4 trip is automatically re-enabled on a 
cooling transition through the NRT. A Mode-4 trip can be 
manually re-enabled by simultaneously pressing ENTER and 
RESET. Unlike the RTD, faulted-sensor detection is not 
provided and a trip will occur if the PTC opens. 

Trip/Alarm Resistance 3300 ohms 
Reset Resistance 2000 ohms 
Display Codes: 

Trip 4FFF 
Alarm 4AAA 
Set Point Deleted 4ddd 
Trip Disabled 4Fdd 

Default Values: 
Trip 125°C 
Alarm 100°C 

3.7 MODE 5 - EARTH FAULT 

This mode is used to enter earth-fault set points and to 
annunciate earth-fault alarms and trips. Set points are 
expressed in percent of the earth-fault-CT-primary rating 
entered in the second level of Mode F. 

An optional CT (EFCT-1) with a 5-A-primary rating is available 
for sensitive earth-fault detection in applications where the 
prospective earth-fault current is less than 800 A. To avoid 
nuisance tripping, the earth-fault trip level should be 
greater than 0.1% of the starting current. For example, the 
trip set point should be greater than 30% if an EFCT-1 is used 
and the starting current is 1500 A. In applications where the 
prospective earth-fault current is greater than 800 A, or if 
a trip level greater than 5 A is required, a 5-A- or 1-A- 
secondary earth-fault CT must be used. 
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Earth-fault current can be derived from the phase currents by 
using the ICT-2 residual connection. See Section 5.5.2. When 
this connection is used, the primary rating of the phase CT's 
must be entered in both levels of Mode F. Due to CT errors, 
trip set points should be greater than 10% with the residual 
connection. 

Earth-fault detection in a two-CT configuration requires an 
earth-fault CT. Do not use a residual-type connection with 
two phase-CT's because an earth fault in the derived phase 
will not be detected. 

Four earth-fault trip delays are available. See Section 3.10.5 
and Table 3. If instantaneous earth-fault trip is selected, 
the trip will occur in 10 ms or less in 11 of 15 occurrences 
and in 80 ms or less in 4 of 15 occurrences. 

Set-Point Range 1% to 100% of Earth-Fault- 
CT-Primary Rating 

Set-Point Step Size 1% 
Instantaneous Trip Time 45 + 35 ms 
Trip Delays 0.25, 0.5, or 1.0 ± 0.1 s 

Alarm Time 250 + 125 ms 
Display Codes: 

Trip 5FFF 
Alarm SARA 
Set Point Deleted 5ddd 

Default Values: 
Trip 40% 
Alarm 20% 

3.8 MODE 6 - FULL-LOAD CURRENT 

This mode is used to enter the full-load current (FLA) of the 
motor and to indicate the firmware revision level. FLA range 
is a function of the phase-CT-primary rating entered in Mode 
F. It is necessary to enter the CT rating in Mode F before 
FLA is entered in Mode 6. If the Mode-F set point is changed, 
Mode 6 will automatically be set to the minimum value of the 
new FLA range. The firmware revision level is displayed by 
pressing ENTER. 

Set-Point Range 9 A to 800 A 
Set-Point Step Size 1 A 
FLA Range 0.45 to 0.93 x Phase-CT- 

Primary Rating 
Default Value 100 A 
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3.9 MODE 7 - SERVICE FACTOR 

This mode is used to enter the service factor and to indicate 
the hardware configuration. Service factor is the factor by 
which the ultimate-trip current exceeds the full-load current 
entered in Mode 6. The hardware configuration code is 
displayed by pressing ENTER. See Table 2. 

Set-Point Range 100% to 125% 
Set-Point Step Size 1% 
Default Value 100% 

HARDWARE CONFIGURATIONS 

DISPLAY CODE TEMP SENSOR OPTION 

7008 Platinum 
7009 Nickel 
700A PTC 
700C Copper 

TABLE 2 

3.10 MODE 8 - PROGRAM (See Tables 3 & 4) 

This mode is used to select special program functions and 
options. Any combination in Tables 3 and 4 can be selected by 
entering the appropriate hexadecimal numbers in Mode 8 in the 
same way that trip-and-alarm set points are entered in Modes 
0 to 5. 

Default Values: 
Table 3 

Table 4 

3.10.1 AUTORESET 

8000 
8000 

When autoreset is ON, a Mode-0 trip will automatically reset 
when percent I2t decreases to 30%. See Section 3.2. 

Default OFF 

3.10.2 ALARM LATCH 

When the alarm latch is ON, all alarms that occur will latch 
and must be individually reset. To reset a latched alarm, 
press ENTER and RESET simultaneously. 

Default OFF 
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MODE 8 - PROGRAM 
(2nd Level Without Communications Interface) 

(MODE C VALUE 

in n 
/1111111 

.J 

NOTE: 

Not applicable to units with RS-485 
communications interface. See 
MPU-16A RS-485 Communications 
Interface Manuals. 

A\ 

D 
E 

F 

U 
L 

T 

Default Value 8000 

This indicates that both 
relays are operating in the 
fail-safe mode and that the 
analog-output parameter 
is current (Mode 9). 
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0 FI.11053 ri 
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D a. 5 z-c1 c.)a. 1-- ii) -J < - 
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.,,,CC 

.3W II II II II Z0,-0,- 
> I-CC <GC <00.1-'- 

1 0 0 0 1 

2 0 0 1 0 
3 0 0 1 1 

4 0 1 0 0 
5 0 1 0 1 

6 0 1 1 0 
7 0 1 1 1 

8 1 0 0 0 
9 1 0 0 1 

A 1 0 1 0 
b 1 0 1 1 

C 1 1 0 0 
d 1 1 0 1 

E 1 1 1 0 
F 1 1 1 1 

TABLE 4 

SP178 Oldfield Road Sinnamon Park SPS Electrical Switchboard Maintenance Manual

Q-Pulse Id TMS858 Active 10/12/2014 Page 314 of 411



1 

L 

SP178 Oldfield Road Sinnamon Park SPS Electrical Switchboard Maintenance Manual

Q-Pulse Id TMS858 Active 10/12/2014 Page 315 of 411



18 Rev. 5 

3.10.3 SHORT-CIRCUIT TRIP 

The instantaneous short-circuit trip at 1200% FLA should not 
be enabled unless the interrupting capacity of the tripped 
device is rated for the available fault level. If short- 
circuit trip is enabled, phase CT's must be selected so that 
motor FLA is between 45% and 75% of the phase-CT-primary 
rating. See Sections 3.3 and 3.17. 

Default OFF 

3.10.4 HOT-MOTOR COMPENSATION (RTD Only) 

The MPU-16A's thermal model assumes a 40°C ambient temperature 
and it calculates a thermal time constant from the programmed 
values of service factor and I2t limit. It is important that 
actual motor values be used so that the model can track motor 
temperature. If the model time constant is too short, 
premature trips can occur and premature resets will be 
allowed. If the model time constant is too long, motor 
temperature can be-excessive before a trip occurs. 

When hot-motor compensation is ON, motor temperature measured 
by the RTD can bias the thermal model. This bias provides 
protection against high ambient temperature, loss of 
ventilation, or premature reset. With hot-motor compensation, 
the minimum percent I2t value is: 

Measured Temp(°C) - 40°C x 100% 
Temperature Trip Set Point(°C) - 40°C 

Hot-motor compensation is disabled if the Mode-4-trip set 
point is deleted, if an open-RTD or shorted-RTD sensor is 
detected, or if the Mode-4 trip is disabled by an emergency 
thermal reset. See Sections 3.6 and 3.16. 

Hot-motor compensation cannot be selected on units configured 
for PTC-thermistor temperature sensors. 

Default OFF 

3.10.5 EARTH-FAULT TRIP DELAY 

Four earth-fault trip delays (instantaneous, 0.25 s, 0.5 s, or 
1.0 s) are available. See Section 3.7. 

Default Instantaneous 
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3.10.6 PHASE REVERSE 

If phase-reverse protection is enabled, phase sequence will be 
checked during the first three seconds of each start. See 
Section 3.5. 

Default Disabled 

3.10.7 PHASE SEQUENCE 

If phase-reverse protection is enabled, select sequence AbC or 
bAC. See Section 3.5. 

Default AbC 

3.10.8 ANALOG-OUTPUT PARAMETER 

One of the following parameters can be directed to the 
isolated analog output: 

Current (Mode 9) 0 to 125% FLA 
Percent I2t (Mode E) 0 to 100% 
Temperature (Mode C) 0 to 200°C 
Earth Leakage (Mode d) 0 to 100% 

Default Current 

3.10.9 RELAY OPERATING MODE 

Each output-relay driver can be independently operated in a 
fail-safe or non-fail-safe mode. In the fail-safe mode, the 
output relays are energized when control power is on and the 
unit is not in a trip-or-alarm condition. The output relays 
are de-energized if control power is off or if a trip-or-alarm 
condition occurs. MPU-16A labelling shows the relays 
de-energized. In the non-fail-safe mode, the output relays 
are energized only during a trip-or-alarm condition. 

Default Values: 
Trip Relay Fail Safe 
Alarm Relay Fail Safe 

3.11 MODE 9 - AMMETER 

This mode is used to display the largest of the three 
phase-currents. Mode 9 is automatically displayed when 
control power is applied. For currents above 999 A, the last 
value digit is replaced by E to indicate an extended range. 
To obtain the actual value, multiply the reading by 100. For 
example, 30E is read as 3000 A. 
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Motor current as a percentage of full-load current is 
displayed by pressing RESET. The last pre-trip ammeter value 
can be recalled by pressing ENTER. 

Range 0 to 10 x FLA 
Resolution 1 A for I < 1000 A 

100 A for I a 1000 A 
Accuracy ± 0.3% Full Scale or 

± 3% Reading 
See Technical Specifications in Section 7 for metering 
accuracy vs ICT interconnection cable length. 

3.12 MODE A - PEAK CURRENT / % CURRENT MODULATION 

This mode is used to display the maximum phase current 
measured since the previous reset in Mode A. The extended- 
range notation applies in Mode A, and 12E is read as 1200 A. 
Unlike the ammeter, the peak-reading ammeter is operational 
only after the motor is running. The MPU-16A considers the 
motor to be running when motor current remains between 10% and 
125% FLA for more than 10 seconds. 

Mode A is also used to display percent current modulation. 
Reciprocating loads can produce pulsating motor currents. 
These pulsating currents can be considered to be amplitude- 
modulated current waveforms. 

NEMA MG1-20.82 defines percent modulation as: 

% Mod = [Peak Variation/(1.414 x FLA)) x 100% (3.3) 

Peak percent modulation for the present run cycle can be 
displayed in Mode A by pressing ENTER. It is automatically 
reset each time the motor stops and can be manually reset by 
simultaneously pressing ENTER and RESET. 

Peak Current: 
Range 0 to 6 x FLA 
Resolution 1 A for I < 1000 A, 

100 A for I a 1000 A 
Percent Modulation: 

Range 0 to 100% 
Resolution 1% 
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3.13 MODE b - CURRENT-UNBALANCE DISPLAY 

This mode is used to display percent current unbalance. The 
unbalance value is calculated using equations 3.1 and 3.2. 
See Section 3.5. 

The last pre-trip current unbalance value can be recalled by 
pressing ENTER. 

Range 0 to 100% 
Resolution 1% 

3.14 MODE C - TEMPERATURE DISPLAY 

This mode is used to display RTD temperature or PTC-thermistor 
status. If the unit is configured for a RTD sensor, Mode C 
will display temperature in °C. If the unit is configured for 
a PTC thermistor, Mode C will display 0 to 10 when the sensor 
temperature is below the NRT (R < 2000 ohms) and 200 to 255 (R 
> 3300 ohms) when the sensor temperature is above the NRT. 

The last pre-trip value can be recalled by pressing ENTER. 

An emergency thermal reset will temporarily disable the Mode-4 
trip. The peak value reached while the Mode-4 trip was 
disabled can be displayed by pressing RESET. The peak 
temperature reached will be in °C if the unit is configured 
for a RTD; however, a unit configured for a PTC will display 
the PTC trip indication if the NRT has been exceeded. Peak 
values are not saved if control power is lost. 

RTD: 
Range 0 to 255°C 
Resolution 1°C 
Accuracy ± 2°C 
Sensor-Open Indication 255°C 
Sensor-Short Indication 255°C 

PTC: 
Trip Indication 200 to 255 
Reset Indication 0 to 10 

3.15 MODE d - EARTH LEAKAGE 

This mode is used to display earth-leakage current. The 
extended-range notation applies in Mode d. 

The last pre-trip earth-leakage value can be recalled by 
pressing ENTER. 

SP178 Oldfield Road Sinnamon Park SPS Electrical Switchboard Maintenance Manual

Q-Pulse Id TMS858 Active 10/12/2014 Page 319 of 411



22 Rev. 6 

Range 0 to 1.25 x EF-CT-Primary 
Rating 

Accuracy ± 3% EF-CT-Primary Rating 
Resolution With: 

EFCT-1 0.02 A 
5-A- or 1-A-Secondary CT 1 A for I < 1000 A, 

100 A for I z 1000 A 

3.16 MODE E - PERCENT I2t / TIME-TO-RESET / EMERGENCY THERMAL RESET 

This mode is used to display %I2t which is a measure of used 
thermal capacity. See Section 3.2. If the increase in %I2t 
during a typical start is known, the value in Mode E will 
indicate if sufficient thermal capacity is available to start 
a hot motor. 

Mode E is also used to display time in minutes until a Mode-0 
reset will be allowed if a Mode-0 trip has occurred. Reset 
time is a function of the time constant. Reset time is 
displayed when RESET is pressed; however, the reset time can 
be longer than the value displayed if hot-motor compensation 
is enabled. See Section 3.10.4. 

EMERGENCY THERMAL RESET will reduce %I2t to 0%, reset Mode 0, 

and temporarily disable Mode 4 and hot-motor compensation. 
For EMERGENCY THERMAL RESET: 

- Defeat program-change lockout by connecting terminal 20 
to terminal 21, 

- select Mode E, and 
- press ENTER and RESET simultaneously. 

The last pre-trip %I2t value can be recalled by pressing 
ENTER. 

Percent I2t: 
Range 0 to 100% 
Resolution 1% 
Trip Value 100% 
Reset Value 30% 

Time-to-Reset: 
Range 0 to 85 minutes 
Resolution 1 minute 

- - - CAUTION - - 

USE OF EMERGENCY THERMAL RESET CAN RESULT IN MOTOR DAMAGE. 
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3.17 MODE F - CT-PRIMARY RATINGS 

This mode is used to enter phase-CT- and earth-fault-CT- 
primary ratings in the same way that trip-and-alarm set points 
are entered. Mode-F set points change in 5-A or 50-A 
increments and all four digits display the CT-primary rating 
when a set point is being adjusted. When RAMP is released, 
the display returns to the three-value-digit format and the 
extended-range notation applies for values above 1000 A. To 
verify the two least-significant digits in a Mode-F set point 
above 1000 A, defeat the program-change lockout and 
momentarily press RAMP. 

Phase CT's should be selected so that motor full-load current 
is approximately 70% of the primary rating. The FLA 
programming range in Mode 6 is 45% to 93% of the phase-CT- 
primary rating. If short-circuit trip is enabled, phase CT's 
must be selected so that motor FLA is between 45% and 75% of 
the phase-CT-primary rating. Mode F must be programmed before 
Mode 6 because Mode 6 is set to the bottom of the FLA range 
when the phase-CT-primary rating is entered. 

The primary rating for the EFCT-1 is 5 A. If a 5-A- or 1-A- 
secondary earth-fault CT is used, the primary rating of the 
earth-fault CT must be entered. If the residual connection is 
used, enter the primary rating of the phase CT's in both 
levels of Mode F. 

All programmed values and values-at-trip are stored in 
nonvolatile memory. When data are retrieved from this memory, 
error-detection techniques check for corrupted data. If data 
are suspect, the unit will trip, "FbAd" will be displayed, and 
default values will be loaded. If "FbAd" is displayed, defeat 
the program-change lockout, reprogram the unit, and reset 
Mode F. 

Phase-CT-Primary Ratings 20 A to 1200 A in 5-A 
increments 

Earth-Fault-CT-Primary Ratings: 
EFCT-1 5 A 
5-A- or 1-A-Secondary CT 50 A to 2000 A in 50-A 

increments 
Display Codes: 

Invalid Data Trip FbAd 
Default Values: 

Phase-CT-Primary Rating 150 A 
Earth-Fault-CT-Primary 
Rating 5 A 
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4. SETUP 

4.1 GENERAL 

This section contains information to assist in selecting CT 
ratios and set-point values. 

To enable program changes, the program-change lockout must be 
defeated by connecting terminal 20 to terminal 21. See 
Section 5.4.7. All values entered should be recorded on the 
reference value label provided. 

4.2 PHASE-CT SELECTION (Mode F) 

Select the primary rating of the phase CT's between 1.07 and 
2.22 x motor FLA. If short-circuit trip is to be used, the 
primary rating of the phase CT's must be between 1.33 and 2.22 
x motor FLA. Enter the phase-CT-primary rating in Mode F. 

4.3 EARTH-FAULT-CT SELECTION (Mode F, 2nd Level) 

Earth-fault protection is low-level protection. High-level 
faults must be cleared by fuses or.by circuit breakers which 
limit the energy let-through to a fault. In a solidly- 
grounded installation, an earth-fault CT must not saturate 
below the operating value of the high-level devices. Select 
a relaying-class CT with a primary rating greater than 1/20 of 
the operating value of the high-level devices and enter the 
CT-primary rating in the second level of Mode F. 

In an impedance-grounded installation, an earth-fault CT must 
not saturate below the prospective earth-fault current. 
Select an earth-fault CT and enter the primary rating in the 
second level of Mode F. Where the prospective earth-fault 
current is less than 800 A and set points are less than 5 A, 
use the EFCT-1 and enter "005" in the second level of Mode F. 

The residual connection can be used if earth-fault set points 
are greater than 10% of the primary rating of the phase CT's. 
If the residual connection is used, enter the primary rating 
of the phase CT's in both levels of Mode F. 

4.4 I2t Limit (Mode 0) 

Use locked-rotor data for the motor to determine the overload 
class required to protect the motor. For example, if locked- 
rotor current is 735% FLA and if allowable locked-rotor time 
is 20 seconds, the I2t limit at 600% FLA is: 

62 x t = 7.352 x 20 
t @ 600% FLA = 30 seconds. 
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Enter "030" as the trip set point. If alarm indication is 
required, enter an alarm set point that is a percentage of the 
trip set point. For this example, an alarm at 90% I2t 
requires an alarm set point at 0.9 x 30 = 27 seconds. 

4.5 TRIP-AND-ALARM SET POINTS (Modes 1, 2, 3, 4, and 5) 

Enter trip-and-alarm set points for Modes 1, 2, 3, 4, and 5: 

- Overcurrent, or "jam", protection should be set below the 
current at which breakdown torque occurs. 

- If loss-of-load protection, is required, undercurrent 
should be set between the no-load current and the minimum 
operating current. 

- A voltage unbalance of 1% can produce as much as 10%. 
current unbalance. Observe current unbalance in Mode b 
to determine if set points less than the default values 
can be used. 

- Select temperature set points according to the insulation 
class of the motor. Class-B insulation is rated at 130°C 
(40°C ambient + 80°C rise + 10°C hot-spot allowance). 
Class-F insulation is rated at 155°C (40°C ambient + 

105°C rise + 10°C hot-spot allowance). Trip temperature 
should be at least 5°C below the rated temperature of the 
insulation. Alarm temperature should be at least 5°C 
below the trip temperature. 

- Earth-fault set points require coordination with upstream 
devices. 

If specific data are not available for trip-and-alarm set- 
point selection, initially use the default values and observe 
meter values to determine operating set points. 

4.6 FULL-LOAD CURRENT (Mode 6) 

Enter motor full-load current in Mode 6. The phase-CT-primary 
rating must be entered in Mode F before motor full-load 
current is entered in Mode 6. 

4.7 SERVICE FACTOR (Mode 7) 

Service factor is the factor by which the ultimate-trip 
current exceeds full-load current. Most electrical codes 
allow set-points up to 115% and 125% for motors with service 
factors of 1.0 and 1.15 respectively. 

4.8 PROGRAM (Mode 8) 

Using Tables 3 and 4, select the functions required and enter 
the appropriate codes in Mode 8. 
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5. INSTALLATION 

5.1 GENERAL 

A basic motor-protection system consists of a MPU-16A motor 
protection unit, an ICT-2 interface CT, and three customer- 
supplied phase CT's. An ICT-1 is available to replace the 
ICT-2 in special CT-ratio applications. To utilize 
temperature sensing, the motor must be equipped with a RTD or 
PTC sensor. An earth-fault CT is usually required for earth- 
fault detection. 

5.2 COMPONENT MOUNTING 

5.2.1 PANEL-MOUNT CONFIGURATION 

Outline dimensions and mounting details for the panel-mount 
MPU-16A are shown in Figure 3. The MPU-16A mounts in a 92-mm 
(3.62-in) square cutout (1/4 DIN) and is secured to the panel 
by the panel-mount clamp. To mount the MPU-16A, insert it 
through the panel cutout and slip the panel-mount clamp over 
the MPU-16A body. Slide the clamp forward until the latch 
tabs snap into the mating holes. Lock the unit in place by 
tightening the four clamp screws against the mounting panel. 

- - - CAUTION - 

OVER TIGHTENING THE CLAMP SCREWS WILL DEFORM THE CLAMP AND 
CAUSE THE LATCH TABS TO RELEASE. 

5.2.2 SURFACE-MOUNT CONFIGURATION 

Outline dimensions and mounting details for the surface-mount 
MPU-16A are shown in Figure 4. Mount the MPU-16A using M4 
(No. 8) screws and external-tooth lockwashers. Surface-mount 
MPU-16A's have panel-mount-clamp latch holes and are supplied 
with panel-mount clamps and hole plugs. This allows surface- 
mount units to be panel mounted as described in Section 5.2.1; 
however, 100-mm (3.94-in) mounting centres cannot be 
maintained. If the unit is surface mounted, insert hole plugs 
in the latch holes. 

5.2.3 ICT-2 INTERFACE. CT 

Outline dimensions and mounting details for the ICT-2 
interface CT are shown in Figure 5. Locate the ICT-2 near the 
phase CT's. 

5.2.4 EFCT-1 EARTH-FAULT CT 

Outline dimensions and mounting details for the EFCT-1 
earth-fault CT are shown in Figure 6. 
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CLAMP SCREWS 
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PANEL-MOUNT MPU-16A OUTLINE AND MOUNTING DETAILS 

FIGURE 3 
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SURFACE-MOUNT MPU-16A OUTLINE AND MOUNTING DETAILS 

FIGURE 4 
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FIGURE 5 
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5.3 SHIELDED CABLES 

Motor protection equipment must operate in an electrically 
noisy environment. Use shielded, twisted cables for all low- 
level signals to minimize electrostatic and electromagnetic 
coupling. The shield must enclose the signal conductors as 
completely as possible and the shield must have only one 
connection to ground. 

Input-cable shields from the ICT-2, the temperature sensor, 
and the remote program-enable switch must be grounded at the 
MPU-16A end only. Analog- and communications-output cables 
should be grounded at the receiver end only. 

Terminate foil-shielded input cables as shown in Figure 7: 

1. Strip 150 mm (6") of outer jacket from the cable. 

2. Peel and strip the foil shield from the drain and 
insulated wires. 

3. Trim the insulated wires to 50 mm (2"), and strip 6 mm 
(1/4") of insulation from each wire. Leave the drain 
wire full length. 

4. Connect the insulated wires to the terminal block. 

5. Group the drain wires from all shielded input cables and 
twist them together. Trim the drain wires to length and 
attach the crimp-type ground lug provided. For panel- 
mount units, fasten the lug with the shield screw. For 
surface-mount units, install the lug between the screw 
head and the lockwasher on one of the MPU-16A mounting 
screws. 

6. Repeat steps 1 and 2 at the other end of the cable. Cut 
off the drain wire and use heat-shrink sleeving or tape 
to insulate the shield from ground. 

Terminate output cables in the same manner. Ground the drain 
wires at the receiver ends only. 

5.4 MPU-16A CONNECTIONS 

All connections to the MPU-16A are made through two plug-in, 
wire-clamping terminal blocks. Each terminal will accept one 
No. 14 AWG conductor. The control-voltage terminal block has 
a keying pin blocking terminal 9 so that control voltages 
cannot be accidentally applied to the signal terminals. See 
Figures 8 and 9 for typical connections and control circuits. 
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a) OUTER JACKET REMOVED AND FOIL SHIELD PEELED 

FOIL SHIELD 

BARE DRAIN WIRE 

150 mm 
(6 in) 

b) CONDUCTORS PREPARED FOR TERMINATION 

FOIL SHIELD REMOVED 
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CUT OFF AT JACKET EDGE 

UNGROUNDED END 
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PREVENT SHIELD CONTACT WITH GROUND 

SHIELDED-CABLE PREPARATION 

FIGURE 7 

SP178 Oldfield Road Sinnamon Park SPS Electrical Switchboard Maintenance Manual

Q-Pulse Id TMS858 Active 10/12/2014 Page 330 of 411



CONTACTOR 
K1 

0A 

B 

0C 

33 

PHASE CT'S EARTH-FAULT CT 

1121 11101 9 1 8 171 6 5 4 3 1211 
1 5 S R 1 5 S R I 5 SR 
RIME C CTJ 

(PHASE BUJ (PHASE A CTS 

ICT-2 
(NOTE 9) 

MPU16A 
C E E 

FAULT 

A B C 2 1 ; 1 1 I . Y X ES 5 R 1 

1131141151161171181191201211221231241251261271 
L_J 

(NOTE 3) 51 

(NOTE 7) 

(NOTE 6) 

RTD SENSOR 

OUTPUT 

(NOTE 4) 
13 14 15 16 17 18 19 20 21 22 23 24 

ABCCTT 
0 A B 

ICT 2 LTEMP 

P 
E F 

E 

ARAt00614.415 
OUTPUT 

SHIELD 

MPU-16A 
(NOTES 1 & 2) 

ALARM TRIP 

F2 FI L2 L1 
T 71 -1 

ji21111tolgle1716151413121 

START 
STOP 

C 
K1 

(NOTE 5) . . 

: K1 

ALARM 

PROGRAM-ENABLE 
INTERLOCK 

(NOTE 8) 

Rev. 6 

MOTOR 

(NOTE 6) 

ALTERNATE I 
CONNECTION FOR 
PTC-THERMISTOR 
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NOTES: 
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2. RELAYS SHOWN DE-ENERGIZED. 

3. GROUND CABLE SHIELDS AT MPU-16A END ONLY. 

4. GROUND OUTPUT-CABLE SHIELD AT RECEIVER 
END ONLY. 

5. ALTERNATE CONTACTOR-COIL LOCATION. 
SEE FIGURE 9. 

6. ALTERNATE CONNECTION FOR UNITS 
CONFIGURED FOR PTC-THERMISTOR SENSOR. 
IF TEMPERATURE SENSOR IS NOT USED, 
DELETE MODE-4 SET POINTS. 
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9. 5-A STANDARD CONNECTION SHOWN. SEE 
SECTIONS 5.5.1, 5.5.2 AND 5.5.3 
FOR ALTERNATE CONNECTIONS. 

TYPICAL MPU-16A CONNECTION DIAGRAM 

FIGURE 8 
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5.4.1 ICT-2 INTERCONNECTION CABLE 

Connect the MPU-16A to the ICT-2 with the interconnection 
cable supplied. See Figures 11 and 12. Prepare the shielded- 
conductor groups as outlined in Section 5.3. The following 
colour code is recommended: 

A - Black 
B - White Shielded-Group 1 

C - Red 
COM - Green 
EF(1,2) - Blue i Shielded-Group 2 

- Brown -I 

Ground the cable shields at the MPU-16A only. 

5.4.2 POWER SUPPLY 

The MPU-16A power supply is protected by a time-delay fuse, 
F3, which is externally accessible only on units with the SW 
power-supply. SW units are supplied fused for 120-Vac 
operation and fixed-voltage units are internally fused for the 
power-supply requirements indicated on the MPU-16A nameplate. 
See Section 7 for recommended F3 fuses. 

Derive control power from the line side of the motor starter 
or from an independent control-power source. Connect control 
power to terminals 1 and 3 (L1 and L2) as shown in Figure 8. 

In 120-Vac systems, L2 usually designates the neutral 
conductor. Ground terminal 8. 

5.4.3 TRIP-RELAY CONTACTS 

A set of Form C relay contacts are provided for use in a 
contactor- or breaker-control circuit. These contacts are 
designated TRIP and are available at terminals 5, 6, and 7. 

The trip contacts are rated 8 A resistive at 250 Vac and are 
protected by an 8-A fuse, Fl. Three typical contactor control 
circuits are shown in Figure 9. The trip relay is shown 
de-energized. 

5.4.4 ALARM-RELAY CONTACTS 

A set of Form C relay contacts are provided for use in an 
indication or supervisory-control circuit. These contacts are 
designated ALARM and are available at terminals 10, 11, and 
12. The alarm contacts are rated 8 A resistive at 250 Vac and 
are protected by an 8-A fuse, F2. The alarm relay is shown 
de-energized. 

NOTE: USE No. 14 AWG CONDUCTORS FOR INPUT POWER AND 
OUTPUT RELAY CONNECTIONS. 
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5.4.5 RTD TEMPERATURE SENSOR 

The MPU-16A nameplate indicates the RTD sensor type that the 
temperature circuit is configured for. Lead compensation 
requires equal lead resistances. Use shielded, three- 
conductor, No. 16 AWG to No. 22 AWG cable to connect the RTD 
sensor to terminals 17, 18, and 19 as shown in Figure 8. 

Ground the cable shield at the MPU-16A only. 

The MPU-16A indicates an alarm if the RTD opens or shorts. 
Delete temperature sensing in Mode 4 if a RTD is not 
connected. 

5.4.6 PTC THERMISTOR TEMPERATURE SENSOR 

The MPU-16A nameplate indicates if the temperature circuit is 
configured for a PTC thermistor. Use No. 16 AWG to No. 22 AWG 
cable to connect the PTC thermistor to terminals 17 and 18. 
Install a jumper between terminals 17 and 19 as shown in 
Figure 8. If shielded cable is used, ground the shield at the 
MPU-16A only. 

A PTC thermistor switches from a low resistance to a high 
resistance above its Nominal Response Temperature (NRT). 
Consequently, shorted-sensor and open-sensor detection is not 
provided. If the unit is configured for a PTC thermistor and 
if a thermistor is not used, delete temperature sensing in 
Mode 4. 

5.4.7 PROGRAM-CHANGE LOCKOUT 

As explained in Sections 2.3 and 2.5, program-change lockout 
prevents unauthorized or unintentional changes. It is 
recommended that a keylock switch be connected to terminals 20 
and 21 to allow programming. To prevent program changes while 
the motor is running, use a two-pole keylock switch as an 
interlock as shown in Figures 8 and 9. If the switch is 
mounted more than 1 m (3 ft) from the MPU-16A, use shielded 
cable and ground the shield at the MPU-16A end only. 

5.4.8 ANALOG OUTPUT 

An isolated analog output is available at terminals 23 and 
24. Terminal 23 is negative. Use shielded cable and ground 
the cable shield at the receiver. 

5.4.9 COMMUNICATIONS INTERFACE 

The optional RS-485 communications interface replaces the 
analog output at terminals 23 and 24. See communications 
interface manuals. 
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5.5 ICT-2 CONNECTIONS 

The MPU-16A uses an ICT-2 interface CT to simplify wiring and 
to minimize CT burden. The ICT-2 contains four signal- 
conditioning interface transformers which are interconnected 
as shown in Figure 10. These transformers isolate the MPU-16A 
from the phase and earth-fault CT's. Also, they eliminate the 
need for CT shorting contacts when the MPU-16A is 
disconnected. Phase-CT and earth-fault-CT secondaries can be 
simultaneously grounded through terminal 22 and a jumper to 
terminal 20. For in-line applications, the CT secondaries can 
be isolated by removing shorting screws A, B, and C through 
holes in the bottom of the ICT-2. See Figure 5. 

5.5.1 STANDARD CONNECTION 

Standard connections with three, phase CT's and an earth-fault 
CT are shown in Figure 11. Dotted lines indicate 1-A-CT 
connections. Use shielded cable for EFCT-1 connections. 
Ensure that only current-carrying phase conductors pass 
through the earth-fault CT window and that ground conductors 
do not. For applications where the CT secondaries must be 
grounded at another location, remove shorting screws A, B, 

and C. 

5.5.2 RESIDUAL EARTH-FAULT CONNECTION 

The residual earth-fault connection is shown in Figure 12a. 
Dotted lines indicate 1-A-CT connections. Use three identical 
phase CT's for this connection. 

5.5.3 TWO-CT CONNECTION 

The two-CT connection is shown in Figures 12b and 12c. Dotted 
lines indicate 1-A-CT connections. Since this connection 
derives the current in the unmonitored phase, this connection 
should be used only in retrofit applications where it is not 
possible to install a third phase CT. 

5.6 CABLE RESTRAINT 

All conductors should be restrained within 100 mm (4") of the 
terminal blocks as shown in Figure 13. Three sizes of 
adjustable "P" clips are provided for this purpose. For 
surface-mounted units, restrain the conductors by fastening 
the "P" clips to the mounting surface. For panel-mounted 
units, secure the "P" clips to the MPU-16A rear panel. Secure 
cables to the ICT-2 using the cable-tie eyelets and the cable 
ties provided. 
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FIGURE 12 
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a) SURFACE MOUNT 

41 

2/ 

0 0 0 0 0 0 0 0 0 0 0 0 

CD Ci) 6) 0 0 6) 0 0 CS) CD 0 0 

b) PANEL MOUNT 

12 

Rev. 4 

"P" CLIP SCREWED TO 
MOUNTING PANEL 

GROUND LUG 

A 

6-32 x 0.375 
BINDING-HEAD SCREW 

GROUND LUG 

SHIELD-GROUND 
TERMINAL 

ADJUSTABLE "I" CLIP 

CABLE TERMINATION AND RESTRAINT 

FIGURE 13 
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6. THEORY OF OPERATION 

6.1 GENERAL (See Figure 14) 

A basic MPU-16A consists of a display module, a power-supply 
module, a processor module, and an analog module. The display 
module is a "motherboard" for the other modules. 

6.2 DISPLAY MODULE 

The display module has two functions. It is the operator 
interface and it provides the main bus network for the 
system. The display module contains the LCD, LCD driver, LED 
indicators, and bus connectors. The power-supply, processor, 
analog, and option modules plug into the bus connectors. A 
sealed-membrane-switch keypad containing four switches and an 
ESD shield also connect to the bus. A direct-drive LCD allows 
operation to -40°C. 

6.3 POWER-SUPPLY MODULE 

A transformer-isolated power supply provides 5, 12, and 20 Vdc 
for the other modules. The transformer primary can be 
connected for 120- or 240-Vac operation. The power-supply 
module also contains the trip-and-alarm relays. 

6.4 PROCESSOR MODULE 

The processor module contains the CMOS 6805 microprocessor, 
EPROM memory, nonvolatile EEPROM memory, and watchdog circuit. 

The EEPROM memory provides 64, 8-bit memory locations to store 
programmed values and values-at-trip. When control power is 
lost, a power-fail circuit generates an interrupt and data are 
written into the EEPROM memory. Hysteresis in the power-fail 
circuit ensures that the MPU-16A will not attempt to operate 
unless the supply voltage is within specifications. 

The watchdog connected to the CPU reset line will reset the 
CPU if a watchdog pulse has not been detected for 0.25 second. 
The watchdog prevents changes to the EEPROM contents until the 
CPU is reset. If the CPU does not reset, the relay lock-out 
circuit is set and the green PROCESSOR-RUN LED is turned off. 
When the relay lock-out circuit is set, the trip-and-alarm 
relays are de-energized. 
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DISPLAY 
MODULE 
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TEMP 
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10-BIT 
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EF 

TEMP 
SENSOR 
SELECT 

SENSOR 
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LCD 
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MODEd 
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'; 
RESET-I° 
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ENTER-10 

;' 
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CPU 
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/3\ 

NOTES: 

1. TRIP-AND-ALARM RELAYS LOCATED 
ON POWER-SUPPLY MODULE. 

2. PROCESSOR -RUN AND TRIP/ALARM LED'S 
LOCATED ON DISPLAY MODULE. 

MPU-16A FUNCTIONAL BLOCK DIAGRAM 

FIGURE 14 
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6.5 ANALOG MODULE 

The analog module contains input circuits for phase current, 
temperature, and earth-leakage current. It also contains an 
eight-channel, multiplexed, ten-bit, A/D converter and an 
isolated analog-output circuit. All inputs and outputs have 
MOV protection against electrical transients. 

The RTD temperature measurement circuit uses current sources 
to provide RTD lead compensation. Digital linearization is 
provided for nickel RTD's. 

Serial data are transferred to the isolated analog-output 
circuit through a dual-channel optical isolator. The analog 
signal is scaled and buffered to provide the required current 
or voltage output. 

6.6 OPTION MODULES 

A 50-pin bus connector on the display module accepts a 
backlighting, remote input, or RS-485 communications interface 
module. 

6.7 FIRMWARE 

The MPU-16A completes four program scans per second. In 60-Hz 
applications, each scan has an eleven-cycle sampling interval 
followed by a four-cycle calculation interval. In each 
sampling interval, the multiplexed A/D converter obtains 960 
samples of the earth-fault and phase-current signals. The 
multiplexer sequences these four signals so that each 
measurement is a digital integration of 240 samples uniformly 
spaced throughout the sampling interval. This technique 
eliminates nuisance phase-unbalance trips on modulating or 
rapidly-changing loads. 

In order to provide instantaneous short-circuit and earth- 
fault trips, each current sample is compared to its trip 
value. If four samples in one sampling interval exceed the 
trip value, a trip will result. 

All other data and I/O are processed, and all time delays are 
initiated during the four-cycle calculation interval. 

SP178 Oldfield Road Sinnamon Park SPS Electrical Switchboard Maintenance Manual

Q-Pulse Id TMS858 Active 10/12/2014 Page 342 of 411



45 Rev. 5 

7. TECHNICAL SPECIFICATIONS 

SPECIFICATIONS APPLY TO FIXED-FREQUENCY APPLICATIONS. 

Supply: 
120/240 Vac, 50/60 ± 1 Hz 10 VA 
Maximum Continuous 135/265 Vac 
Minimum Continuous 85/170 Vac 
Power-up Voltage 100/200 Vac 
Fuse (F3) See Fuse-Selection Chart 

Interface-CT Inputs: 
Thermal Withstand 

Continuous 5 x CT-Secondary Rating 
1-Second 80 x CT-Secondary Rating 

Burden < 0.01 0 

Metering Accuracy vs ICT Interconnection Cable Length: 

No. 22 AWG No. 18 AWG Accuracy 

< 18 m(60 ft) < 45 m(150 ft) ± 3% 

< 30 m(100 ft) < 75 m(250 ft) ± 4% 

> 30 m(100 ft) > 75 m(250 ft) ± 5% 

Temperature Input: 

3-Wire RTD: 

100-0 
Platinum 
DIN 43760 

100-0 
Nickel 

120-0 
Nickel 

10-0 
Copper 

100°C Calibration (0) 138.5 167.2 200.6 12.9 

Sensor Current (mA) 3.9 2.6 2.0 3.8 

Lead Compensation (0) < 50 < 50 < 50 < 25 

Shorted-RTD Alarm (0) < 20 < 40 < 55 < 2 

PTC Thermistor: 
Cold Resistance 1500 0 max 
Trip Level 3300 0 
Reset Level 2000 Q 
Sensor Current 0.6 mA 
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Output Relays: 
Contact Rating 

46 Rev. 3 

8 A Resistive, 250 Vac or 
24 Vdc. B300 Pilot Duty, 
0.25 hp @ 120 Vac 
Form C 
8 A, 250 Vac 
See Fuse-Selection Chart 

Contact Configuration 
Fuse Rating (Fl & F2) 
Fuse Type 

Analog Output: 
Parameter 0 to 125% FLA, 

0 to 100% I2t, 
0 to 200°C, or 
0 to 100% Earth Leakage 

Drive: 
4-20 mA 
0-5 Vdc 
0-10 Vdc 

Isolation to Ground 
Dielectric Strength 
Resolution 

Accuracies: 

700 4 max 
25 mA max 
25 mA max 
300 Vac Continuous 
1500 Vac 
+ 1% Full Scale 

Ammeter Accuracy @ FLA 

Earth-Leakage Accuracy 

+ 0.3% Full Scale or 

+ 3% Reading 1, 
2 

± 3% EF-CT-Primary Rating 2 

RTD Temperature Accuracy ... + 2°C 

1 Ammeter Full Scale = 10 x FLA 

2 Interface-CT accuracy included 

Environment: 
Operating Temperature -40°C to 60°C 
Storage Temperature -55°C to 80°C 

Terminal Block Ratings: 
MPU-16A 10 A, 300 Vac, No. 14 AWG 
ICT-2, CT Inputs 25 A, 500 Vac, No. 10 AWG 

Compliance: 
CSA Certified 
UL Listed 
Impulse Voltage Withstand to IEC 255-4, 
Appendix E, Class III 

High-Frequency Disturbance to IEC 255-4, 
Appendix E, Class III 

Dielectric to IEC 255-5, Clause 6 

Insulation Resistance to IEC 255-5, Clause 7 
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Fuse-Selection Chart: 
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FUSE HZ VOLTAGE RATING DESCRIPTION 

Fl, F2 
60 

120/240 8 A, 250 Vac 
VA" x 11/1" CSA/UL Normal 

50 IEC 127/I F Quick Acting 

F3 

SW 
only 

60 
120 100 mA, 250 Vac 

VA" x 11/1" CSA/UL Time Delay 
240 62 mA, 250 Vac 

50 
120 160 mA, 250 Vac 

IEC 127/111 T Time Lag 
240 80 mA, 250 Vac 

All specifications are subject to change without notice. 
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MPU-16A MANUAL COMPATABILITY 

Startco Engineering Ltd. constantly strives to improve its 
products. These product improvements are upwardly compatable so 
that a unit can be replaced by a unit of more recent manufacture. 
As features or enhancements are incorporated, the manual is revised 
to reflect the changes made. It is important that the manual 
revision corresponds to both the MPU-16A revision level and the 
firmware revision level. Consult Table 5 to determine the correct 
manual for a particular MPU-16A. 

MANUAL REVISION LEVELS 

REVISION LEVELS 
COMMENTS 

MPU-16A 
60 Hz 50 Hz 

FIRMWARE 
60 Hz 50 Hz, 

MANUAL 

0 50 0 50 0,1 Initial release. 
1 51 1 51 1 Decimal-point driver revised. 
2 52 2 52 2,3 Range change, Modes 6 & F. 
3 53 3 53 3 EFCT-1 trip range increased. 
4 54 4 54 4,5 Emergency thermal reset 

revised. 
5 55 5 55 5 Phase-reverse delay changed. 
6 56 6 56 6,7 EF-CT ratio selection, non- 

fail-safe relay selection, 
display and input options 
released. 

7 57 6 56 7 Processor module revision. 
Manual sections 1 through 4 

rewritten. 
8 58 8 58 8 Mode-F set point firmware 

revision. 
9 59 100 150 9 ICT-2 released, processor 

module revised, and manual 
rewritten. 

10 60 101 151 10 RS-485 program option change. 
10 60 101 151 10A Minor manual changes. 

TABLE 5 

The MPU-16A revision level is shown on its nameplate and the 
firmware revision level is accessed by selecting Mode 6 and 
pressing ENTER. The manual revision level is listed on the manual 
title page. 
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WARRANTY 

The Startco Engineering MPU-16A motor protection unit is warranted 
to be free from defects in material and workmanship for a period of 
12 months from installation, or 18 months from date of invoice, 
whichever comes first. Startco Engineering Ltd. will (at Startco's 
option) repair, replace, or refund the original purchase price of 
a unit which is determined by Startco to be defective if it is 
returned to Startco, prepaid, within the warranty period. This 
warranty does not apply to any motor protection unit which has been 
subjected to misuse, negligence, or accident, or has been 
misapplied, modified, or improperly installed. 

The foregoing provisions are the sole obligation of Startco 
Engineering Ltd. and exclude all other warranties or guarantees. 
No warranty or representation is to be taken to have been given or 
implied from anything said or written in the negotiations between 
the customer and Startco Engineering Ltd., or their respective 
representatives, prior to the granting of this warranty, and any 
statutory or other warranty or condition, expressed or implied, as 
to the state, quality, or fitness of the goods subject to this 
warranty is hereby expressly excluded. No agent, distributor, or 
employee is authorized to extend or enlarge upon this warranty by 
any verbal or written statement or advertisement. 

Under no circumstances shall Startco Engineering Ltd. be liable to 
the customer or to any person for injury to person, or damage to or 
loss of property or value caused by unit malfunction, 
misapplication, modification, or adjustment. Under no 
circumstances shall Startco Engineering Ltd. be liable for any 
incidental, consequential, or special damages, losses or expenses 
in connection with the use of, or inability to use the product for 
any purpose whatsoever. Disclaimers apply both during and after 
the term of this warranty. 

MPU-16A WARRANTY REGISTRATION 

Completed warranty registration must be returned within 30 days of 
purchase. 

MODEL NO. MPU-16A SERIAL NO. 

PURCHASED FROM 

PURCHASE DATE INSTALLATION DATE 

PURCHASED BY 

ADDRESS 

CITY PROV. OR STATE 

POSTAL OR ZIP CODE SIGNATURE 
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INDEX 

Accuracy 20, 22, 45, 46 Hexadecimal 3, 15 

Alarm 6, 25 Hot-motor compensation 12, 18, 22 

Alarm latch 6, 15 Hot-spot allowance 25 

Alarm relay 19, 35 
Ammeter 
Analog 

19, 20 I't 
ICT-2 

7, 8, 9, 22, 24 

Module 44 Accuracy 45 

Output 17, 19, 36, 46 Cable 35 

Autoreset 15 Connections 31, 33, 37, 39, 40 
Mounting 26, 29 

Block diagram 43 Schematic 38 
Instantaneous 

Cable 31, 32, 35, 41, 45 Earth-fault 14, 16 

Class Short-circuit 9, 10, 16, 17 

Insulation 25 Insulation class 25 

Overload 7, 8, 24 Isolated 19, 36 

Communications 7, 36, 44 

Connection diagram 33 Jam protection 9, 25 

Control circuits 34 

Current modulation 20 Keylock 36 

Current unbalance 11, 21, 25 
CT-primary rating 23, 24 Latching alarms 6, 15, 16 

LCD display 3, 4, 42 

Display Codes LED 4, 5 

OAAA 9 Locked-rotor 
Oddd 9 Current 7, 24 

OFFF 9 I't 7 

lAAA 
lddd 

10 
10 

Lockout 5, 

Loss of load 
22, 23, 24, 

10, 
36 
25 

1FFF 10 
1FSC 10 Memory 23, 42 

2AAA 10 Minutes-to-reset 22 

2ddd 10 Mode switch 3, 4, 5, 6 

2FFF 10 Modes 
3AAA 11 Mode 0 I't Limit 7, 22, 24 

3AbC 11 Mode 1 Overcurrent 9, 25 

3bAC 11 Mode 2 Undercurrent 10, 25 
3ddd 11 Mode 3 Current Unbalance . . . 11, 25 
4AA0 12 Mode 4 Temperature . . 12, 22, 25, 36 

4AA1 12 Mode 5 Earth Fault 13, 25 
4AAA 12, 13 Mode 6 Full-Load Current 14, 23, 25, 48 
4ddd 12, 13 Mode 7 Service Factor 15, 25 
4Fdd 12, 13 Mode 8 Program 15, 16, 17, 25 
4FFF 12, 13 Mode 9 Ammeter 19 
SAAA 14 Mode A Peak Current 20 
5ddd 14 Mode b Current Unbalance Display 21, 25 
5FFF 14 Mode C Temperature Display . . 19, 21 
FbAd 23 Mode d Earth Leakage 19, 21 

Display module 42 Mode E Percent I't 9, 15, 22 
Dynamic modelling 7 Mode F CT-Primary Ratings . 23, 24 

Modulation 20 
Earth-Fault 

Connections 39, 40 Nameplate 35, 36 
CT-primary-rating . . . 13, 14, 23, 24 NRT 13, 21, 36 
EFCT-1 13, 23, 24, 26, 30 
Residual 14, 23, 24, 37 Ordering Information 1, 2 

Trip Delay 14, 18, 25 Overcurrent 9, 25 
Earth Leakage 21 Overload curve 8 

Emergency thermal reset 
Executing ETR 22 Panel mount 26, 27, 31 
HMC disable 18 Peak current 20 
Peak temperature 21 Peak temperature 21 
Temperature trip delete 12, 13 Percent I't 9, 15, 18, 22 
Temperature trip re-able . 12, 13 Phase CT 

Enter switch 3, 4, 5, 6 Connections 33, 37, 39, 40 
Extended-range notation 19, 21, 23 Primary ratings 23 

Programming 5, 23 
Firmware 44 Selection 18, 24 
Firmware revision 14, 48 Phase reverse 11, 19 
Front panel 4 Phase sequence 11, 19 
Full-load current (FLA) . 14, 15, 23, 24, 25 
Fuses Fl, F2, F3 35, 46, 47 
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Power supply 
Connection 
Module 
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35 
42 

Pre-trip value 5, 20, 21, 22 
Processor module 42 
Program 16, 17 
Programming 3 5, 24, 25, 36 

Ramp switch 3, 4, 5, 6, 23 
Relay operating modes 

Fail safe 19 
Non fail safe 19 

Relays 5, 19, 35, 42, 43 
Reset 

Clear ammeter peak 20 
Clear modulation 20 
Emergency thermal reset . . . . 9, 12, 22 
Keypad switch 3, 42 
Peak temperature display 21 
Percent-current display 20 
Time to reset 22 
Trips and alarms 6 

Reset switch 3, 4 

Residual connection . . 14, 23, 24, 37, 40 
Resolution 20, 21, 22 
RS-485 36, 44 
Running definition 9, 10, 20 

Sensors 
PTC 13, 18, 21, 36 
RTD 7, 12, 18, 21, 36, 44 

Service factor 7, 8, 15, 25 
Shielded cable 31, 32, 35 
Short-circuit trip 9, 10, 16, 18, 23, 24 
Specifications 45 
Stator 12 
Surface-mount 26, 28, 31 

Temperature 
Display 21 
Protection 12, 13, 25 
Sensor installation 26, 31 

Thermal capacity 7, 9, 22 
Thermal model 7, 12, 18 
Thermal time constant 7, 18 
Thermistor 13, 18, 21, 36 
Time to trip 7, 9 

Trip 6, 25 
Trip relay 19, 35 
Two-CT connections 14, 37, 40 

Ultimate current 7, 8, 9 

Unbalance 9, 11, 21, 25 
Unbalance compensation 9 

Undercurrent 10, 25 

Value-at-trip 5, 20, 21, 22 

Warranty 49 

4 
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Paladin Watt &Var Transducers 

Specification 
For general details, see publication SW 250T. 

Input 
Input voltage: 

Voltage range: 

Input current: 

Current range: 

Frequency: 

Voltage burden: 

100-120V, 200-250V, 
380-450V, 600V. 
Specify exact voltage. 

± 20% (0 - 120% with 
..,-7,,;7-,ccur_acy range: 0-125% auxilliary supply).."- 

1A, 5A for C.T. out- Ripple (peak to 

puts. 0.2A to 10A peak): 

Output 
Nominal d.c. output/load resistance. 

mA 0-1 0-5 0-10 0-20 4-20 

kn 10 . 2 1 0.5 0.5 

direct connected. 

0-125% 

50Hz, 60Hz. 

4VA. 

Current burden: 1VA. 
Power factor 

range: .watts: 0.1 lag to 01 :lead 
-vers: 0.9 lag to 0.9 leia 

. , 

0.5% at full load 
output. . 

General 

Accuracy class: 

Response time: 

Temperature coefficient: 

Frequency coefficient: 

Approx. weight: 

0.5. 

0-99% in 
300ms. 

± 0.03%/°C. 

± 0.05%/Hz. 

1 kg. 

Type Numbers ; :;`,' *...., '.. . Balanced Load Unbalanced Load 

SYSTEM 
. . !'''-, 

:!-Single :, . 

,-.:Phase ''''' ' 

3.Phase . 

3 Wire 
3 Phase , 

4 Wire 
3 Phase 
3 Wire 

3 Phase - 

4 Wire 

WATTS 256-TWKW , 256-TWLW 256-TWHW 256-TWMW 256-TWNW 

VARS ,. .256-TXKW -' - 256-TXGW 256-TXHW 256-TXMW 2561-XNW. 

, 

-7-F.4.'f;?':IN%1,5'0K47,11:771 
I r IG'et"1 

1 7 1 I 9 1.'61 I I I A. .1 I ' I 1 
..151.rVV, 

- . !), 1 

ACM IMIEF3 RE ORM R....11! SZTFM" 

Model 256-TWMW 3 Phase 3 Wire unbalanced load Paladin : 

watts transducer Mounted`on a 35mni'syMmetric,a1 rail. 

. - ' 

L 

:: 

((- 
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Eompton Illstrunien st 

Connection Diagrams 
Acilye Power \- WATTS 

Type 255-TWKW 
swoyie phase 

N 

F 

r 

LT .21 21 
wA pylpy1 

PI I: LOAD 

Type 256-TWLW 
3 phase 3 wire 
balanced load 

lY Pe 256 TViolo, 

:,hale 4 wore 
.'ur.ced load 

I i 78 3 ik ,5)) to I 

ov,04.11 

8 - 

C 

N 

/Pe 25& TWMW 
3 phase 3 wore 
unbalanced load 

SINGLE 
PliFtSE 

TaAoro-g.61- 

CO-40 

mAolop.t 

Tips 26 TWNW 
3 phase 4 wire 
,,nbalanced load. 

LOAD 

------,"'-111- 
PI Pa 

r -, 
i i 

I i 
I '-ii',,c3-,(1- EZ:, :-.;;FIro-4O-0.-rsol 

- C - I 

SI S2I 

SI PT P2 - s 

. PI P7 

mAcylpuP 

JiJ -,nnectet,' C.Ts must be used 

Note When the euxibar. , 

Reactive Power VARS 

'ripe 256-TXKW 
Single phase 

t I 

/: 

JJ t .w.40,tp4 

PI P2 

Type 256-TXGW 

3 phase 3 wire 
balanced load 

LOAD 

, J 1 

_ 

rnA 0,00.0 

- 
C 

PI P7 
LOAD 

Type 256-T X liW 

3 phase 4 wire 
balanced load 

Type 256-1 XMW 
3 phase 3 wire 
unbalanced toad 

A 

1 

L) tx 

SI S7 

PI P2 

" 
output 

a 
SI S2 

111.111111111, 

P. Pi 

LOAC, 

rnourp...pi 

.,.I.QA., 

Type 256-TXNW i . 

3 phase 4 wore 1:7,,'"; 
unbalanced load 

jJ 
aa cn 

I. I 

At ell at S) 
* 4-1---- , --iiiit -------- - . - 5, . 

d - ---- --- - -- -quern. 
. p 1 aims C. 4 .; 

-raiip-... --- 
. P? 

:Teo 0..1%; must be 

SP178 Oldfield Road Sinnamon Park SPS Electrical Switchboard Maintenance Manual

Q-Pulse Id TMS858 Active 10/12/2014 Page 354 of 411



SP178 Oldfield Road Sinnamon Park SPS Electrical Switchboard Maintenance Manual

Q-Pulse Id TMS858 Active 10/12/2014 Page 355 of 411



 
70 

60 
m5) 

50 
(M4) 

PI P2 

1,40-77f-S 1/P 240Y 

"NJ:: 

!...1 1.-; 
-- - 

e3es 

SP178 Oldfield Road Sinnamon Park SPS Electrical Switchboard Maintenance Manual

Q-Pulse Id TMS858 Active 10/12/2014 Page 356 of 411



SP178 Oldfield Road Sinnamon Park SPS Electrical Switchboard Maintenance Manual

Q-Pulse Id TMS858 Active 10/12/2014 Page 357 of 411



Cm. STARTCO 
miimm ENGINEERING LTD. 

MPU-16A 

CIVEilCUROE ost 
,J,SADER,I,PRENT 

ONF3AlANCE 

CAN'T, CA.J1 
f.,1AFiEN' LA] 

EA, 0,1 1'7,3 f er,fliNg - 

PROGRAMMABLE MOTOR PROTECTION 

EQUIPMENT PTY. LTD. 
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FACEPLATE - ACTUAL SIZE 

MODE Digit 
Identifies Mode 

VALUE Digits 
Display Set Points, 
Trip-and-Alarm Codes, 
and Meter Readings 

RAMP Switch 
Adjusts VALUE Digits 

MODE Switch 
Selects Modes "0" 
through "F" 

PROTECTION 

II MOTOR PROTECTION UNIT II 
MODE E 

TRIP /ALARM 

ri r 0 
I 1111_,I PROCESSOR n 

SET-POINT MODES 
J- 12T LIMIT IS 0 60056) 

OVERCURRENT (96) 
2- UNDERCURRENT (96) 
3- CURRENT UNBALANCE 1%) 
4- TEMPERATURE (CC) 
5- EARTH FAULT (96) 
6- FULL-LOAD CURRENT (A) 
1- SERVICE FACTOR (96) 

RAMP MODE 

RUN 

STATUS MODES 
B- PROGRAM 
9- AMMETER (A) 

- PEAK CURRENT (A) 
b - CURRENT UNBALANCE (96) 
C - TEMPERATURE (CC) 
d- EARTH LEAKAGE (A) 
E- PERCENT 12T 
F- CT PRIMARY RATINGS (A) 

RESET 

ALM S-PT 

ENTER 
VAL 0 TRP 

111:,.. STARTCO NI P U - 1 8 A IIII =1M MIMI ENGINEERING LTD. 

Thermal Overload 
- Locked rotor - Multiple starts 
- Long-acceleration starts - Stalls 
- Cyclic overloads 

Overcurrent 
- Mechanical jam 
- Short circuit 

Overtemperature 
- Loss of ventilation 
- High ambient temperature - Open/shorted RTD 

Current Unbalance 
- Phase failure/reversal 
- Supply unbalance - Single phasing - Contactor pole failure 

Undercurrent 
- Loss of load 

Earth Fault 
- Earth leakage 
- Phase-to-frame fault 

FEATURES 

- Programmed using motor data - Program-change lockout - Trip-and-alarm set points - Trip-and-alarm relays - Fused, form-C contacts - Liquid-crystal display - Nonvolatile memory - Isolated analog output - On-line programming - Emergency thermal reset - Compact 1/4 DIN size - Solid-state starter compatible - Optional backlit display - Optional remote-keypad input - Optional isolated RS-485 
communications interface 

USER SELECTABLE 

- Set point delete - Phase sequence - Phase-reverse detection - Earth-fault time delay - Hot-motor compensation - Short-circuit trip - Alarm latch - Autoreset (Thermal Overload) - Analog-output parameter - Fail-safe/non-fail-safe 
output-relay operation 

TRIP/ALARM Red Led 
On: Trip or Alarm 
Flashing: Program-Change 
Lockout Defeated 

PROCESSOR RUN Green LED 
On: Processor Functional 

ENTER Switch 
Enters Values 
Accesses Alarm Set Points 
and Values at Trip 

RESET Switch 
Resets Trips and Alarms 

INFORMATION DISPLAYE 

- Trip-and-alarm set points - Time-to-reset - Meter values at trip - Trip-and-alarm indication - Processor-run indication - Program-enable indication 

METERING DISPLAYS 

- Motor current - Peak motor current - Percent current modulation - Percent current unbalance - Motor temperature - Earth-leakage current - Percent 12t used 

COMPLIANCE 

- CSA certified - UL listed - Impulse Voltage Withstand to 
IEC 255.4, Appendix E, Class III - High-Frequency Disturbance to 
IEC 255.4, Appendix E, Class III - Dielectric to 
IEC 255.5, Clause 6 - Insulation Resistance to 
IEC 255.5, Clause 7 
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PRODUCT DESCRIPTION 

The MPU-16A is a microprocessor-based motor protection unit that uses a thermal modelling technique which extends motor 
protection beyond the limits of other electronic overload relays. This thermal modelling technique allows motor temperature to 
be continuously tracked regardless of variations in starting, running, overload,. or cooling cycles. The result is motor protection 
that allows a motor to operate within its design limits without nuisance tripping; yet, the MPU-16A quickly and accurately responds 
to an overload. It does this without the need for acceleration-time, starts-per-hour, or curve-selection programming required by 
some electronic overload relays. Startco's MPU-16A is fully compatible with solid-state starters and all functions remain operational 
during current-limited starts. 

One of the available 1170 dynamic protection curves is shown below. The thermal model is active for all values of motor current, 
and the tracking limits shown in the inset graph are the values which %I2t (used thermal capacity) tends toward. The rate at which 
%12t approaches a final value is a function of the service factor and the Mode-0 -trip set point. As thermal capacity is used, the 
protection curve passes through the 25%-, 50%-, and 75%-12t curves. This dynamic overload curve is operational with or without 
RTD compensation. If the motor is equipped with a RTD temperature sensor, the MPU-16A thermal model can compensate for 
high ambient temperature and loss of ventilation. 
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SIMPLIFIED CONNECTION DIAGRAM 

0 A 
PHASE CT'S EARTH-FAULT CT MOTOR 

0B 
C 

DIMENSIONS 
PANEL MOUNT 

( 3 . 5 9 ) 

ICT- 2 

'.-DEVICE NUMBERS:... 

........ : 
46 7 ..... 
48 86 

49/51. 50G/51G 

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

TRIP ALARM 

MPU - 1 6A 

SURFACE MOUNT 

0 0 0 0 0 0 0 0 0 0 0 

PANEL 
THICKNESS 

1,27/ 

1.6 (.063) 
TO 

4.8 (.188) 
TOP 

96.0 
(3.78) 

L 
MPU-16Ad 

FRONT 

INTERFACE CT 
1 1 2.5 

6.3 

1:271 

0 0 0 0 0 

(4.43) 
100.0 
(3.94) 

0 0f0 0I0 0 0 0 0 01 

27 20 23 02 22 2" 20 I9 "0 I7 IS. IS 1, 10 
I I 2 I 4,` 

I 0 c, n0,-1 

arrinctuleo 
0©56= 

rIILISE C70 c0.51 lb C7 0 ,10101I C C7, 

0 

TOP 

76.2 
(3.00) 

24 

0 0 0 0 0 0 0 0 0 0 0 0 

.11 0000000000c51 

FRONT 

SIDE 

} 

RID OR PTC 
TEMPERATURE 
SENSOR 

NOT USED 
WITH PTC 
THERMISTOR 

ISOLATED 
OUTPUT 

EARTH -FAULT CT 

121.0 
(4.76) 

20.5 1 80.0 
(0.81) 1 (3.15) 

TOP 

FRONT 

NOTES: 

DIMENSIONS IN MILLIMETRES (INCHES). 

2. PANEL-MOUNT CUTOUT DIMENSIONS: 92.0 (3.62) X 92.0 (3.62). 

3. MOUNTING SCREWS M4 (8-32). 

4. ICT-2 OVERALL HEIGHT WHEN MOUNTED ON DIN EN50022 
35-mm X 7.5-mm TOP-HAT RAIL. 
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S 

MODE SPECIFICATIONS 
MODE 0 - 12t Limit 

Set-Point Range 1 s to 45 s in 1-second Increments @ 600% FLA 

MODE 1 - Overcurrent (Running) 
Set-Point Range 100% to 600% FLA in 25% Increments 
Trip-and-Alarm Times 250 ± 125 ms 
Short-Circuit Trip Level 1200% FLA 
Short-Circuit Trip Time Instantaneous 

MODE 2 - Undercurrent (Running) 
Set-Point Range 
Trip Time 
Alarm Time 

MODE 3 - Current Unbalance 
Set-Point Range 
Trip Time 
Alarm Time 
Phase-Reverse Trip Time 

MODE 4 - Temperature (RTD) 
Set-Point Range 50°C to 220°C in 5°C Increments 
Trip-and-Alarm Times 1 second 

MODE 5 - Earth Fault 
Set-Point Range 1% to 100% EF-CT-Primary Rating in 1% Increments 
Trip Times 0 25, 0.5, 1.0 ± 0.1 second, Instantaneous 
Alarm Time 250 ± 125 ms 

15% to 100% FLA in 1% Increments 
5 seconds 
1 second 

10% to 75% FLA in 1% Increments 
5 seconds 
1 second 
2.0 ± 1.2 seconds 

MODE 6 - Full-Load Current 
Set-Point Range 9 A to 800 A in 1-A Increments 

MODE 7 - Service Factor 
Set-Point Range 100% to 125% in 1% Increments 

MODE 8 - Program Options 
Phase Sequence 
Phase Reverse 
Earth-Fault Trip Times 
Hot-Motor Compensation 
Short-Circuit Trip 
Alarm Latch 
Autoreset 
Relay Operating Mode 
Analog-Output Parameter 

MODE 9 - Ammeter* 
Range 0 to 10 x FLA 
Resolution 1 A for I < 1000 A, 100 A for I L 1000A 

MODE A - Peak Current / % Modulation 
Range Oto 6 xFLA/Oto 100% 
Resolution 1 A for I < 1000 A, 100 A for I L. 1000 A / 1% 

AbC/bAC 
Enable/Disable 
Instantaneous, 0.25 s, 0.5 s, 1.0 s 
On/Off 
On/Off 
On/Off 
On/Off 
Fail Safe/Non Fail Safe 
Current, %I2t, Temperature, or Earth-Fault 

MODE b - Current Unbalance* 
Range 0 to 100% 
Resolution 1% 

MODE C -Temperature (RTD)* 
Range 0 to 255°C 
Resolution 1°C 

MODE d - Earth Leakage* 
Range 0 to 1.25 x EF-CT-Primary Rating 
Resolution With: 

EFCT-1 0 02 A 
1-A- or 5-A-Secondary CT 1 A for I< 1000 A, 100 A for I L 1000 A 

MODE E - Percent 12t* / Time-To-Reset 
Range 0 to 100% / 0 to 85 minutes 
Resolution 1% / 1 minute 

MODE F - CT-Primary Ratings 
Phase CT 20 A to 1200 A in 5-A Increments 
Earth-Fault CT 

EFCT-1 5 A 
1-A- or 5-A-Secondary CT 50 A to 2000 A in 50-A Increments 

* Pre-trip value retained. 
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TECHNICAL SPECIFICATIONS 
Control Power: 

120/240 Vac, 50/60 ± 1 Hz 10 VA 
Maximum Continuous 135/265 Vac 
Minimum Continuous 85/170 Vac 
Power-up Voltage 100/200 Vac 

Shipping Weight: 
MPU-16A 
EFCT-1 

Interface-CT Inputs: 
Thermal Withstand 

Continuous 
1-Second 

Burden 

Temperature Input: 
RTD 

PTC 

Output Relays: 
Contact Rating 

Contact Configuration 
Fuse Rating (F1 & F2) 

CT REQUIREMENTS 

3.2 kg (7 lbs) 
0.9 kg (2 lbs) 

5 x CT-Secondary Rating 
80 x CT-Secondary Rating 
< 0.01 Q 

3 wire; 100-Q Pt, 100-Q Ni, 
120-Q Ni, or 10-Q Cu 
Cold Resistance < 1500 Q 

8 A Resistive, 250 Vac or 
24 Vdc. B300 Pilot Duty, 
0.25 hp @ 120 Vac. 
Form C 
8 A, 250 Vac 

Phase CT: 
Primary Rating 1.07 to 2.22 x FLA 
Secondary Rating 1 A or 5 A 

ORDERING INFORMATION 

Analog Output: 
Parameter 0 to 125% FLA, 

0 to 100% Izt 
0 to 200°C, or 
0 to 100% Earth Leakage 

Drive: 
4-20 mA 700 Q max 
0-5 Vdc 25 mA max 
0-10 Vdc 25 mA max 

Isolation to Ground 300 Vac Continuous 
Dielectric Strength 1500 Vac 
Resolution ± 1% Full Scale 

Accuracies: 
Ammeter Accuracy @ FLA .. ± 0.3% Full Scale or 

± 3% Reading 
,1 2 

Earth-Leakage Accuracy .... ± 3% EF-CT-Primary Rating 
2 

RTD-Temperature Accuracy . 
± 2°C 

1 

Ammeter Full Scale = 10 x FLA 
2 

Interface-CT Accuracy Included 

Environment: 
Operating Temperature -40°C to 60°C 
Storage Temperature -55°C to 80°C 

Earth-Fault CT: 
EFCT-1 For prospective earth-fault 

current s 800 A and set 
points s 5 A. 

Other For prospective earth-fault 
current > 800 A or set points 
> 5 A, use an earth-fault CT 
with 50-A to 2000-A primary 
and 1-A or 5-A secondary. 

MPU-16A - Supplied with ICT-2, 6 m (20 ft) ICT-2 interconnection cable, and mounting hardware. 

MODEL NUMBER: 

Mount 
P Panel 
S Surface 

MPU-16A - P 1 2 6 

Supply Voltage 
12 120 Vac 
24 240 Vac 
SW Switchable 120/240 Vac 

Supply Frequency 
50 Hz 

6 60 Hz 

Temperature-Sensor Input 
P10 100-ohm Platinum RTD 
N10 100-ohm Nickel RTD 
N12 120-ohm Nickel RTD 
CO1 10-ohm Copper RTD 
PTC PTC Thermistor 

P 1 o - 

EXAMPLE: 
MPU-16A-P126-P10-42-00 specifies: 
4-20-mA analog output. 

EFCT-1: 
Sensitive earth-fault CT. 5-A primary 

4 2 

1 Ll 
0 

Options 
00 
01 

02 
03 
10 

No Options 
Backlit Display 
Remote-Keypad Input 
Options 01 and 02 Combined 
RS-485 Communications Interface 

Analog Output Type 
42 4-20 mA 
05 0-5 Vdc 
01 0-10 Vdc 
00 Required with option 10 

panel mount, 120-Vac 60-Hz power supply, 100-ohm platinum RTD temperature-sensor input, and 

rating, 600-volt class, 82-mm (3.23") window. Supplied with 6-m (20 ft) interconnection cable. 

Specifications are subject to change without notice. Startco Engineering Ltd. is not 
liable for contingent or consequential damages or expenses sustained as a result 
of a malfunction, incorrect application or adjustment. 

MANUFACTURED BY: 

STARTCO 
ENGINEERING LTD. 

406 Jessop Avenue, 
Saskatoon, Saskatchewan, Canada S7N2S5 
Tel: (306)373-5505 Fax: (306)374-2245 

Printed in Canada. 

AUSTRALIAN DISTRIBUTOR: 

EQUIPMENT PTY. LTD. 

ACN 010479384 
33 Achievement Crescent, 
Acacia Ridge, QLD 4110 
Tel: (07) 274-2566 Fax: (07) 274-2387 

4. LR-62897 UI LISTED 

LOCAL DISTRIBUTOR: 

Publication 02 91 
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Quadratic 240 Series 

Selection table 

Symbol Movement 

i: A V Moving Iron 
n A V Moving Coil 

1=7 A Maximum Demand Indicators 
=7 4: A Moving Iron + MDI 

242 243 244 246 242 243 244 246 
Page 48 X 48 72 X 72 96 X 96 144 X 144 48 X 48 72 X 72 

DO W VAR Wattmeter Varmeter 
Cie COS cp Phase Angle meter 

COST Power Factor meter. 360° scale 

00 Hz 1 Frequency meter - pointer type 

Hz Frequency meter-reed type 
V Synchronising Voltmeter 

Synchroscope. 360° scale 
Phase Sequence Indicator 

n 
n er 

COMO 9 

04] 

A V Moving Coil Rectifier 
Position Indicator 
Speed Indicator 
Temperature Indicators 

rev/min 
°C 

96 X 98 144 X 144 

h Elapsed Time Meter 
Meter Relay 

8 

* * 

* * * * 

* 

* 

* 

* 

Current Transformers, Shunts, 
Transducers, 8 

Connection diagrams 
Dimensions 

9-11 
12 

self contained 
* with separate transducer 
- not presently in range 

Features 
* Shock-resistant taut band suspension 

* Vibration-proof Hi-Q damping 

* Suitable for tropical climates 

* Customised options Er extras 

* Complementary transducers, current 
transformers, shunts, tachogenerators 

* 90° and 240° scale 

Standards 
All instruments comply with the following 
specifications: 
Case dimensions DIN43700 
Bezels (slim) DIN43718 
Scale markings DI N43802 
Case material Grade 94V-2 of 

US Bureau of Underwriters 
Performance D I N43780/8589 
Accuracy IEC 51-1 1984 
Overloads AS1042 

NFC 42-100 1986 
Measuring ranges DIN43701 
Safety requirements IEC414 
Dial symbols IEC51 
Enclosure IP54 to IEC529 

Optional compliance on request 
C.E.G.B. approved 
Lloyds Marine 
Norsk Veritas 
Other National Standards 

2 
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IM2ID 

Crompton 
INSTRUMENTS 

Hi-Q Taut Band 
Suspension 

In the Crompton world-patented 'Hi-Q' 
taut band suspension (see diagram) all the 
delicate parts of the traditional instru- 
ments are elminated. There are no pivots, 
no jewel bearings, no hair-springs, no air 
damping vane. Instead, a tough metal 
ribbon suspends the moving element 
between front and rear tension springs. 

Specially contoured pads are fitted to the 
ends of the spindle and the working gap at 
each end is filled with a high quality silicon 
fluid. The pads, together with the fluid 
reservoir, form a system which acts as 
resilient built-in shock absorbers. This 
provides both rotational and longitudinal 
damping as the moving element floats on 
oil with no bearing friction and is effec- 
tively cushioned against shock and 
vibration. 

360° synchroscopes and power factor 
meters have robust pivot and jewel 
bearings. 

All movements are self-shielded against 
external magnetic fields as defined in 

BS89, IEC51 and DIN 43780. 

Construction 
Models 242, 243 and 244 have cases, 
bezels and terminal plates injection 
moulded in flame retardent engineering 
thermoplastic grade SEI of the US Bureau 
of Underwriters Specification. 

Model 244 Meter Relay and all model 
246 have pressed steel cases. 

All instruments have glass windows, 
with zero adjusters where necessary. 
Non-reflecting glass or polycarbonate 
shatterproof windows are available. 

Enclosure 
The cases comply with enclosure code 
IP54 to IEC 529. They are suitable for use 
in tropical conditions. 

Specification 
Performance 
Instruments comply with DIN43 780, 
BS89, IEC51 and AS1042. 

Accuracy 
Class 1.5 is standard. Frequency 
meters offer Class 0.5 or 0.2. 
Maximum demand indicators are 
Class 3. Synchroscopes and 360°C 
power factor meters have a max. error 
of 2° electrical. 

Overload withstand 
1.2 times rated current or voltage for 2 
hours. Ammeters 10 times rated current, 
voltmeters and frequency meters 2 times 
rated voltage for 5 seconds. Power 
instruments accept similar overloads. 

Dielectric test 
2 kV a.c. for 1 minute. 

Ambient Temperature 
Instruments have a working ambient range 
of -20 °C to 60°C with relative humidity 
up to 90%. They are calibrated for 23°C. 
Calibration for other temperatures within 
the working range can be specified. 

Damping time 
3 seconds is usual. More heavily 

damped movements are available on 
request. 

Illumination 
Internally illuminated dials are available for 
Models 244 and 246, 240° moving coil. 
The replaceable rear mounted lamps are 
supplied for 6, 12 or 24V. 

Mounting Clamps 

Dials and Scales 
Standard dials are acrylic matt white with 
black printed scales and bar pointers. 

They are scaled in accordance to DIN 
43802. Interchangeable slide-in dials are 
used on models 243 and 244 where 
appropriate. 

360° Instruments have platform dials. 

Black dials with white or yellow scales and 
pointers are available. 

General options include red supple- 
mentary pointers, red indexes (quadrant 
scales), red, green or blue lines, bands or 
segments, finely spaced divisions, multi- 
scales and special scales and captions to 
customers' requirements. 

Mounting Angle 
Standard instruments are calibrated for 
mounting on a vertical panel. 

Special calibration for other mounting 
positions can be provided on request. 
Specify the angle of inclinations required 
in degrees, a° from the horizontal. 

World Patents 
Crompton indicators incorporate features co- 
vered by one or more of the following patents: 

GREAT BRITAIN: 1,124,667; 1,295,935; 
1,212,245; 29,466/77 
AUSTRALIA: 415, 321. 

CANADA: 792,902; 846,338 
GERMANY: 1,591,864; PI,591,864,6; 
P 2747965.8; G 7732975.0. 
U.S.A.: 3,439,273; 3,590,375; 845032 

Models 242, 243 and 244 are provided with 
two corner fixing clamps and tensioning 
thumb screws. 

Model 246 and Meter Relay model 244-30, 
have two side fixing spring clips. 

3 
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Quadratic 240 Series 

C A&V-- ICJ VI 

f3A&V 

emr A 

t=t C A 

Moving Iron 
Designed to measure a.c. current or 
voltage, these rugged movements in- 
dicate true r.m.s. values substantially 
independent of system wave form. 
Scales are calibrated down to 20%. 
Ammeters can have overload scales x 2 
or x 6 for motor start duty. Heavy 
damping is available. 
Ammeters are scaled for use with -/1 A 
or -/5A current transformers for high 
ratings or remote indication. 
Calibration for d.c. can be arranged on 
90° ratings. 

Moving Coil 
These self-shielded high-torque move- 
ments are suitable for all d.c. systems. 
The linear scale is calibrated down to 
zero and accuracy maintained down to 
10%. 
High current ratings are measured with 
separate shunts and suitably scaled 
indicators. 
Suppressed, centre or off-set zero 
models are available and indicators can 
be calibrated for use with tachogener- 
ators, transducer outputs, process signals 
and similar electrical sensors. 
Model 242 - 90° scale has a pivotted 
movement and eddy current damping. 

Maximum Demand 
Indicator 
The thermal/time characteristic of MD's 
monitors the most economic use of 
cable, fusegear and transformers. 
The directly heated bimetal element 
indicates mean r.m.s. current over 8,15 
or 20 mins. A red slave pointer shows 
highest value reached and has a wire 
sealable reset knob. 
The optional saturating C.T. limits the 
power into the MDI and is used where a 

protection relay is connected in series 
from the same C.T. Scales are calibrated 
to match the C.T. plus 20% overload 
(e.g. 0-5-6A). 

Moving Iron + MDI 
Where the instantaneous and maximum 
demand currents are required, this instru- 
ment combines both movements in one 
case. It can replace an existing M.I. 
ammeter. 

The scales are calibrated to match the C.T. 
primary plus 20% overload. End values are 
selected from:1.2 1.8 2.4 3 3.6 4.8 6 

7.2 9 and their multiples of 10 and 100. 

Accuracy 
Class 1.5 (Class 2 model 242 90° scale) 
Ratings 
Ammeters: 
0.5A to 100A direct connected (25A for 
240° scales) 
Ratings for use with C.T.s. 
Scales with x 2 or x 6 overload. 
Low load scales (max 10A). 
Voltmeters: 
6V to 600V direct connected. 
100, 133, 140, 1 50V for use with V.T.s. 
Frequency 50 or 60 Hz. 400 Hz on 
request. 
Burden at 50Hz. 
Ammeters: 90° - 0.5VA, 240° - 1.5VA. 
Voltmeters: 4.5VA max. 

Accuracy 
Class 1.5 
Ratings 
Ammeters: 
100mA to 25A direct connected. 
4/20mA suppressed zero. 
Voltmeters: 
60m.V. to 600V direct connected. 
1 /5V suppressed zero. 
60, 75, 1 50mV for use with shunts. 
Impedance 
Voltmeters: 1000s-2./V above 1V. 
Ammeters: 75mV internal shunt above 
60mA. 
For values see publication T1 18. 

Accuracy Class 3 

Ratings 
5A for use with separate C.T. 
5/5A saturating C.T. (dim. 'C' page 12. 
becomes 83mm). 

Burdens 50/60Hz 
MDI - 2.5VA, CT - 1VA, 
Overload withstand 
Standard: 5 x FL for 5 sec 

10 x FL for 1 sec 
With saturating C.T.: 40 x FL 

90 x FL 

Frequency 50/60Hz 
Models 243, 244, 90° scale. 

for 3 sec 
for 1 sec 

Accuracy 
Bimetal element Class 3 
Moving iron ammeter Class 1.5 
Ratings 
5A for use with separate C.T. 
5/5A saturating C.T. (dim. 'C' page 12 
becomes 83mm). 
Burdens 50/60Hz 
MDI - 2.5VA, CT - 1 VA, MI - 0.5VA 
Overload withstand 
Standard: 5 x FL for 5 sec 

10 x FL for 1 sec 
With saturating C.T.: 10 x FL for 3 sec 

20 x FL for 1 sec 
Frequency 50/60Hz 
Model 244, 90° scale only. 
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gumm 

Crompton 
INSTRUMENTS 

1_1 W &VA R 

nocos 
cp 

cos (I) 3600 

110Hz 

Hz \2 \ \\ 64 62 

60 

:7-56 

Wattmeters/Varmeters 
Watt and Var meters are available in all 
models of the Quadratic range for the 
following a.c. systems: 

single phase 
3 phase balanced load, 3 or 4 wire 
3 phase unbalanced load, 3 or 4 wire 

The measuring system comprises a 

moving coil indicator and power con- 
verting transducer. 
Scales are linear down to zero. Centre 
and off-set zero scales are available for 
reverse power and Import/Export in- 
dication. 

Phase Angle Meter 
These meters indicate the phase dis- 
placement between current and voltage. 
Ideal value is unity power factor (cos 

= 1.0 on the meter scale). Systems 
operating at lower values are using watt- 
less power. 

single phase 
3 phase 3 wire balanced load 
3 phase 4 wire balanced load 

The measuring system comprises a 

moving coil indicator and phase angle 
transducer. 

Power Factor Meter 
For 3 phase 3 or 4 wire unbalanced load 
systems. These meters are suitable for 
generators or supplies operating in 

parallel. 
The four quadrant 360° scale calibrated 
0-1-0-1-0 cos cp indicates forward (export) 
and reverse (import) power flow for 
inductive and capacitive loads. 
The rotating iron vane movement has 
spring-loaded bearings and silicon fluid 
damping. 

Frequency Meter 
Pointer type 
Pointer type frequency meters are the 
most accurate and easy to read instrument 
of their type. Resolutions of 0.1 Hz 

can be observed. 
The instrument comprises a moving coil 
indicator with a frequency transducer. 

Accuracy Class 1..5 
Ratings 
Current: 0.2A to 10A direct connected. 
1A or 5A for C.T.s. 
Voltage: 100/125, 200/250, 380/450V, 
100-110 for V.T. use. 
Frequency: 50Hz, 60Hz, 400Hz. 
Power Factor: UPF assumed (range 
0.5/1/0.5) 
Burdens at 50Hz 
Current: 1VA each cct. 
Voltage: 4VA each cct. 
Models 
244, 246 self-contained or with separate 
transducer. 242, 243 with separate 
transducer. 

Accuracy Class 1.5 Max error 2° electrical 
Ratings 
Current: 1 A or 5A for C.T.s. 
Voltage: 100/125, 200/250, 380/450V, 
100-110V for V.T. use. 
Frequency: 50Hz, 60Hz, 400Hz. 
Burdens at 50Hz. 
Current: 1 VA 
Voltage: 4VA 
Current range 20% to 1 2 5%. 

Models 
244, self-contained or with separate 
transducer. 
242, 243, 246 with separate transducer. 

Accuracy Max. error 2° electrical 
Ratings 
Current: - /1A or - /5A for C.T.s. 
Voltage: 100/125, 200/2 50V, 
380/450V 
100 -110V for V.T. use. 
Frequency: 50Hz, 60Hz, 400Hz. 
Burdens at 50Hz 
Current: 2VA per coil. 
Voltage: 4VA per coil. 

(7.5VA above 250V) 
Models 
244, 246 only. 

Accuracy Class 0.2, Class 0.5 
Ratings 
Voltage: 100-125, 200-250, 380-440V. 
100 - 110V for V.T. use. 
Frequency spans 
Class 0.5: 45/55, 55/65, 45/65, 

360/440Hz. 
Class 0.2: 47/53, 5 7/6 3Hz. 

Burdens Voltage: 4VA max. 
Models 
243, 244, 246 - 90° scale self- 
contained. 
244, 246- 240° scale self-contained. 
242, 243 - 240° scale with separate 
transducer. 
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56 58 60 62 64 
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" 
56 58 60 62 64 

Quadratic 240 Series 

I Hz QOM 

O 

1 

A C 

PHASE 

SEQUENCE 

* 
INCORRECT CORRECT 

Frequency Meters 
Vibrating reed 
In this meter, frequency is indicated by 
vibrating reeds. Each reed is tuned to a 

different value in the frequency span. 

For synchronising purposes, two reed 
assemblies are mounted adjacently in 
one case. 

Reed frequency meters are suitable for 
situations where exact values are not 
required. Readings are unaffected by 
waveform. 

Synchronising 
Voltmeters 
Used with synchronising equipment these 
voltmeters measure the difference in 
phase voltages of two supplies. 

Null Voltmeters show the difference in 
voltage on one moving iron instrument. 

Differential voltmeters with centre zero 
null point show the voltage difference with 
more accuracy. 

Double voltmeters indicate both systems 
in one instrument case. 

Synchroscope 
Where non-automatic paralleling of two 
a.c. systems is necessary, phase displace- 
ment, phase rotation and frequency of 
both systems can be monitored by a 

synchcroscope. 

The systems are synchronised when the 
pointer is stationary at the 12 o'clock 
position. 

The continuously rated rotating iron vane 
movement has spring-loaded bearings and 
silicon fluid damping. 

Phase Sequence 
Indicator 
Incorrect phase connection may cause 
motors to run in reverse resulting in 
serious damage to pumps, compressors, 
separators, ventilation etc. 

Shore to ship supplies, mobile generators 
and remote installations are particularly 
vulnerable to this hazard. 

The electronic phase sequence indicator 
both ensures correct phase rotation and 
the presence of all 3 phase supplies. 

Accuracy Class 0.5 
Ratings 
Voltage: 100-125, 200-250, 380-4.40V. 
100 - 110 for V.T. use. 
Frequency scans 
7 reed: 47/53, 57/63 Hz 
9 reed: 46/54, 56/64, 48/52, 58/62 Hz 
13 reed: 44/56, 54/66, 47/53, 57/63 Hz 
17 reed: 46/54, 56/64 Hz 
2 x 17 reed: 2 x 46/54, 56/64 Hz 
Burdens 2.5VA max. 
Models 
243: 7, 9, and 13 reed. 
244: 7, 9, 13, 17, 2 x 17 reed. 

Accuracy 
Class 1.5 
Ratings 
System voltages: 100, 110, 240, 380, 
440V. 
Frequency: 50/60Hz, 400Hz. 
Burdens 4.5VA max. 
Model 
244: 90° only 

Accuracy 
Max. error 2° electrical 
Ratings 
Voltage: 100/125, 200/250, 380/450V. 
100 - 1 10V for V.T. use. 
Frequency: 50, 60, 400Hz. 
Burdens at 50Hz 
5VA maximum 
Models 
244, 246 

Ratings 
Voltage: 100/550V 
Frequency: 50/60Hz 
Burden 2.5VA 
Model 
244. 
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INSTRUMENTS 
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Moving Coil Rectifier 
For high frequency or linear full scale 
a.c. measurements. 
These instruments measure average 
values of sinusoidal waveforms and are 
scaled in r.m.s. values. 
The high quality silicon bridge rectifier 
gives a linear scale down to zero, except 
on low voltage where some compression 
occurs. 
For ratings 1A to 100A use a 10mA instru- 
ment with a 770 Series miniature CT. 

Position Indicator 
The measuring system comprises a 

moving coil indicator, stabilised power 
source transducer and remote potentio- 
meter or resistance thermometer sensor 
(supplied by customer). 

AccuracyClass 1.5 down to 10%. 
Ratings 
Ammeters: 
250AA to 1 A direct connected. 
1 A for use with C.T.s. 
Voltmeters: 6V to 600V direct connected. 
Frequency 
50/60Hz. Other single frequencies 
25-3000Hz on request. 
Impedance see publication T118. 
Models 
242, 243, 244, 246, 90° and 240° scales. 

The Position Indicator monitors trans- 
former tap position, hoist or valve posi- 
tion, etc. It employs a 3 wire system. 
11 - 18 positions can be provided using 
4002 steps. 

Speed Indicator 
These moving coil indicators can be 
calibrated for any d.c. or rectified a.c. 
tachogenerator or voltage/current signal 
source. 

They can be scaled in any speed function 
where the relationship of output signal 
to speed is specified. 

A suitable range of rectified 3 phase 
tachogenerators is available with foot or 
flange mounting options-see publication 
SW840. 

Temperature Indicators 
These indicators read temperature 
values, usually remotely, with RTD or 
Thermocouple sensors supplied by 
customer. 

RTD (resistance thermometer) indicators 
measure the change in resistance of 
the sensor. A 2 or 3 wire system may be 
used. 

Thermocouple indicators accept stan- 
dard milliVolt input signals. Cold junction 
compensation is provided and high scale 
thermocouple break indication is in- 
corporated. 

Accuracy Class 1.5 overall 
Auxiliary supply 
a.c. 50/60Hz, 45/55Hz: 100/125, 200/250V, 

380/440V. 
: 50, 110, 220V, ±15% d.c. 

Burden 2VA 
Models 
244, 246 self-contained or with separate 
power source transducer. 
242, 243 with separate Paladin power 
source transducer, see publication 
SW250T 

Accuracy 
Class 1.5 
Models 
242, 243, 244, 246 
Tachogenerator speed ranges 
0/30 to 0/45 rev/min 
0/46 to 0/50 
0/51 to 0/85 
0/86 to 0/120 
0/121 to 0/180 
0/181 to 0/200 
0/201 to 0/350 
0/351 to 0/10000 
Nominal output 1 mA 

Accuracy Class 1.5-Indicator only 
RTD indicator -45RG. 
Suitable for 1052 Copper or 1000 
Platinum sensors. 
Power in RTD 100uW approx. 
Thermocouple indicator 
-45TG. 
Suitable for standard thermocouple out- 
puts 10-50 mV full scale value. 50c 
max. cct resistance. 
Auxiliary supply 
-45RG 50, 1 10 or 220V a.c. 50/60Hz 
-45TG 110 or 220V a.c. 50/60Hz 
Burden -45RG 2VA, -45TG 3VA 
Models 
244, 246 self-contained. All models 
available with separate transducer. See 
SW250T. 
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Quadratic 240 Series 
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Combining a highly accurate indicator 
with High and Low set-point relays, this 
robust unit is available in case sizes 96 x 

96mm. 
The relays can operate alarm and control 
circuits when the monitored signal value 
moves outside the set-point limits indi- 
cated by adjustable red index pointers. 

Models 
244-301 G: 1 relay, 1 set-point for High, 
upscale energising. 
244-307G: 1 relay, 1 set-point for Low, 
downscale energising. 
244-302G: 2 relay, 2 set-points for High 
and Low energising. 
244-30TG: 2 relay, 2 set-points for 
thermocouple operation; CJC and thermo- 
couple break protection are provided. 
244-300G: 1 relay, 2 set-points for level 
control. Low energising, High de- 
energising. 

Elapsed Time Meter 
These synchronous motor driven cyclo- Ratings 
meters register in increments of 0.01 h up Voltage: 100/125, 200/250, 380/440V 
to 99999.99 h after which they recom- Frequency: 50Hz, 60Hz. 
mence from zero. Burden 2.5VA max. 

Models 
A running indicator is provided. Hand 242, 243, 244 
reset not available. 

Production efficiency, cost estimating 
and service periods are typical uses. 

Meter Relay 

* Monitors and controls any variable 
parameter which can be converted 
into a d.c. or a.c. signal. 

* Indicator, relays and power unit in 
one housing. 

* Control function continues should 
indicator become damaged. 

* Stable electronic switching circuit 
does not use lamps, photocells, 
indicators or capacitors. 

* LED switching mode indication. 
* Isolated input signal. 
* Rugged shock and vibration resist- 

ant design. 
* Optional time delay relay. 

Accuracy 
Indicator: Class 1.5 
Set-point: Class 1.5 
Repeatability: 0.5% 
Differential: 1% of span 
Set-point adjustment: 98% of scale 
Minimum span: 2% between set-points. 

Auxiliary supply 
a.c.: dual rating 100/125V and 200/250V, 
50/60Hz. 
d.c.: 12V or 24V 
Other voltages to special order. 
Burden: 3VA max. 

Fixing Clips 
Side fixing spring clips are provided. 

Current Transformers Transducers 
Designed to IEC185, VDE 0414:70 and 
BS3938:73, and offering a full range of 
styles, ratings, outputs and accuracies 
to meet International Standards. 

Ask for publications SW770 and SW780. 

These a.c. power to d.c. signal converters 
provide a complete measuring system 
when used with suitably calibrated 1 mA 
moving coil indicators, close coupled or 
remote mounted. 

Publication SW250IT details converting 
transducers for frequency, watts, vars. 
Current, voltage, position, temperature, 
resistance, etc are described in the 
SW250T series. 

Input signals 
Volts d.c.: 20mV to 500V (10k52/V) 
Volts a.c.: 6V to 500V (1000sz /V) 

50/60Hz. 25 - 3000Hz on 
request. 

Current d.c.: 10mA to 1 5A (20mV drop). 
Current a.c.: 100mA to 1A (1V drop) 

50/60 Hz. 25 - 3000Hz on 
request. 
-/1 A or -/5A C.T. operation 
(0.5VA). 

Thermocouples: Standard outputs. 

Motor start duty with 1A/10mA or 5A/ 
10mA internal C.T. permitting 1.2 times 
overload continuously and 10 times for 
10s. 

Output relay 
Octal base plug-in relay 
Type: SPDT contacts, each set-point. 
Rating: 5A or 250V or 1000W non- 
inductive. 
Operating time: 250ms overall 
Optional time delay adjustable 1 - 10s 

Relay contact position with input signal 
in zone indicated by meter pointer. 

3 3 

10% 2 10 \ 2 

Low Set 
Point ," 

7 7 

90%8 9/08 
High Set 
Point 

Meter Pointer 

Shunts 
A comprehensive range of high quality 
shunts to meet IEC51, BS89, AS1042, 
DIN43703, DIN43780. 
DEF66-1 3, British PO CD746, USA MIL- 
S-61 B and most specialised designs 
can be complied with. 
Send for SW880, SW870, SW860. 
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Connection Diagrams 
Symbols based on DIN43 807. Transformer terminal markings to BS3938/3941. 

VOLTMETER d.c. 
-89VG 
-01VG 
- 10VG 
- 05VG 

Direct connected (max. 600V) 

7 

_J 

1=Eci 

Crompton 
INSTRUMENTS 

VOLTMETER a.c. 
-02VG, -07VG, -03VG, -78VG 
-89WG, -01WG, -10WG, - 05WG 

Direct connected (max. 600V) 
Line/Line volts Line/Neutral volts - 

A 

13 

With voltage transformer 
Line volts. 

, . 

I 

11 I 

I 
1 1 1 

I 

I 

AMMETER d.c. 
- 89AG 
-01AG 
- 10AG 
- 05AG 

Direct connected With shunt 

1 I 

1 

1 

1 1 

_I I_ 

AMMETER a.c. 
Moving iron 
- 02AG, -022G, -026G 
- 07AG, -072G, -076G 
-03AG, -032G, -036G 
- 78G 

Moving Coil Rectifier 
- 88BG, -01BG, -10BG, - 05BG 

MDI and MDI plus MI 
- 16AG, -16E1G 
- 16CG, -16DG 

Direct With current 
connected transformer - - 

0 0 1 I 
1 

1 

_11 L 

I A -- 
N B 

PI P2 

LOAD 

FREQUENCY AND ELAPSED TIME METERS 
-41SG, -197G, -19RG Double vibrating reed 
-41LG, -199G, -19SG -19TG 
-155G, -156GG 

A 

N B 

Direct With volt 
connected transformer r - - - 7 I- - - - 7 

I 1 1 

I I I I 

L _1 L ___J 

b/n 

No.1 Supply No.2 Supply 
A 

Shown with V.T. 

TRANSDUCER INDICATOR 

- 89 
-01 
- 10 

- 05 

AG 
VG 
3G 
4G 
5G 

6G 
7G 

Separate 250 series 
transducer. See SW250IT 
Et SW25OT for Watts, I_ 
Vars. Frequency, Amps Volts, Phase angle, 
Resistance. Temperature, Position etc. 

POSITION INDICATOR 
-45QB 
.45PE 

Aux. supply N- L+ 

Indicator with 
self-contained 
power source. 

Customers 
Potentiometer 

No.1 tap --- 

TEMPERATURE INDICATORS 
-45TG 

Aux. supply N- L+ 

+ 

0 

4_J 

Customers 
Thermocouole 

Multiple RTD's 
may be used 
with additional 
RTD switch 
positions. 

Customer's 
RTD 

12 

-45 RG 
AUX SUPPLY 

A 

TEST UST 

Minimum Resistance 
Change 2 R Cu, 20 R Pt. 

All L, leads must be 
within 0.02 ohms of the 
same resistance. 

L, leads should not 
exceed 3 ohms each. 

LB leads should not 
exceed 0.02 ohms each. 
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Quadratic 
WATTMETERS 

240 Series 

-210G & -215G 
Single Phase a.c. 

LOAD 

-21CG & 21 DG 
3 Phase, 4-wire, balanced load 

LOAD 

-211G Et -216G 
3- phase. 3-wire, balanced load 

A 

PI PD 
LOAD 

-213G Et -218G 
3-phase, 3-wire, unbalanced load 

PI P2 

LOAD 

-21 EG & -21 FG 
3-phase, 4-wire, unbalanced load 
with delta connected C.T s. 

Delta connected C.T.s. must be used 

LOAD 

-214G & -219G 
3-phase, 4-wire, unbalanced load 
with star connected C.T.s 

Star connected C.T.s must be used 

VARMETERS 

Single phase VAR meters are available using 
a Paladin type 256- TXKW transducer and 
transducer indicator. 

See Publication SW2507 

-31SG Et -31LG 
3-phase, 3 wire, unbalanced load 

PI 

10 

P2 

LOAD 

-310G Et -315G 
3-phase, 4-wire, balanced load 

A 

LOAD 

-31 EG Et -31 FG 

3-phase, 4-wire, unbalanced load 
with delta connected C.T.s 

N 

Delta connected C.T.s. must be used. 

LOAD 

LOAD 

-310G & -315G 
3-phase, 3-wire, balanced load 

A 

PI P2 
LOAD 

-314G & -319G 
3-phase, 4-wire, unbalanced load 
with star connected C.T.s 

WI 
a-I 

r I 

I 
I 

L 
40000010 J 

A 

an ll 
rart a 

N 

Star connected C.T.s must be used 
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PHASE ANGLE METER 
-4280 
-425G 
Single Phase 
Spans 0.5/1/0.5 or 0.8/1/0.2 

LOAD 

PHASE ANGLE METER 
-42AG 
-427G 
3-phase, 3-wire, or 4-wire, balanced load 
Span 0.5/1/0.5 or 0.8/1/0.2 

LOAD 

12223:111 

fiompton 

SYNCHROSCOPE 
-145G 
-146G 
Single or 3-phase systems 

DYE liRONISNIG 
BUSILARS 

A 

INSTRUMENTS 

L°°- ) cli 
Type 

00001 855.954G 

SEPARATE BOX 

WHERE REQUIRED 

LOAD 

1/n 

RUNNING 
BUSBARS 

N 

TOAD 

360° POWER FACTOR METER 
-131G 
3-phase, 4-wire, unbalanced load 
3 current and 1 voltage element 
Span 0/1/0 
Type 856-95AG 

SEPARATE BOX 

WHERE REQUIRED 

L_ 
0 ) 00 
IMINIMM= =IMIMMINE 

=NINtrannll 011101kmola-- 
0 0 

360° POWER FACTOR METER 
-136G 
3-phase, 4-wire, unbalanced load 
Span 0/1/0 
Type 855-95DG 

SEPARATE BOX 

WHERE REQUIRED r 
00 
00 
0 0 

360° POWER FACTOR METER 
-136G 
3-phase, 3-wire, unbalanced load 
Span 0/1/0 

Type 855-95CG 
SEPARATE BOX 

WHERE REQUIRED / 

C.T.s must be used. 

L000 ^00000 

Al _mom 
rl 

METER RELAY MEASURING INPUT 

-300G 
-301G 
-302G - 
-307G 
-30TG 
-303G 
-304G 

2 3 5 G 7 8 9 eeeeeeeee 
LOW SET POIN 

110V 

0 -- lOsec time 
delaying relay 

(optional, 

230V HIGH SET POINT 

12V 
24V 

AUXILIARY SUPPLY 

PHASE SEQUENCE INDICATOR 
-12PG 

LOAD 

ALTERNATIVE V.T. CONNECTIONS 

3-phase, 3-wire 3- phase. 4-wire 

bb c a n t 

A Fr 
- 

A 

NOTES 
Where practical, all circuits should be earthed at one point. 

Voltage circuits should be fused. 

C.T. circuits must not be open-circuited on load. 

Connection diagrams are shown with current and voltage transformers, which are subject to 
separate order. 

Direct connected ratings are usually available for voltages up to 600V and currents up to 10A. 

Calculate watt scales as follows: 
single phase = V x A x PF 
3 phase = 3 x V phase x A x PF 

or = f3xVlinexAxPF 
round off upwards, allowing for overloads. 
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Quadratic 240 Series 

Dimensions Case sizes to DIN43700. Narrow bezels to DIN43718. 

Panel cut-out 

A 

Max. panel 
thickness 10mm. 

C 

Model 
Bezel 'A' 
Panel cut-out 'B' 
Scale length: 90° 

" " 240°C 
Maximum overall depth 'C' 
Ammeter and Voltmeter 
Maximum Demand Indicator 

A 

Wattmeter, VArmeter - 90° - 240° 
Phase Angle, Power Factor Meter - 90° - 240° 
Frequency Meter 90° - 240° 
* M.C. Indicator with separate transducer 75 

Reed Frequency Meter 
Synchronising Voltmeter 
Synchroscope, 360° Power Factor Meter 
Phase Sequence Indicator 

Position Indicator 
Speed Indicator 
Temperature Indicators 
Elapsed Time Meter 
Meter Relay 

p 

242 243 244 246 
48 x 48 72 x 72 96x96 144x 144 
45 x 45 68 x 68 92 x 92 138x 138 

42 65 94 145 
72 112 150 230 

242 243 244 246 
75 78 78 95 

78 78 95 

* 87 145 
* 145 145 
* 65 
* 126 * 
78 78 95 
* 140 131 

78 78 95 

78 78 - 78 - - 140 131 - 78 - 
* * 140 131 

75 78 78 95 - 140 131 

78 78 - 120 - 
Terminals: Voltage and current up to 30A - M5 screw clamps. Current above 30A - M8 studs with nuts. 
* Dimensions of external transducers for use with moving coil indicators are given in publication 
SW250IT or SW250T. 

The information contained in this specification is correct at the time of publication, but the right is reserved 
to supply instruments differing in construction and appearance from those illustrated and described. 

SALES & SERVICE CENTRES 
CROMPTON INSTRUMENTS 

EUROPE 
L_I S.W. England 
Crompton Instruments, 
34 Nuffield Way, 
Ashville Trading Estate, 
Abingdon, 
Oxon. OX14 1RR 
Tel: 10235) 21872 
Telex: 837243 CIUKMA G 
Fax: (0235) 28946 

1 I S.E. England 
Crompton Instruments, 
Unit 7, 
Heron Trading Estate, 
Wickford, 
Essex SS11 8DL 
Tel: 10268) 766505/ 
Telex: 995326 CIUKMW G 

Fax: (0268) 560045 

North 
Crompton Instruments, 
Station Road, 
Ovenden, 
Halifax, 
Yorkshire HX2 9AY 
Tel: (0422) 246183 
Telex: 51552 CIUKMH G 

Fax: (0422) 248545 

LJ Netherlands 
Crompton Instruments BV, 
Groenendaal 217-219, 
3011 ST Rotterdam, 
The Netherlands 
Tel: (010) 4140144 
Telex: 26324 CTIBV NL 
Fax: (010) 4332475 

West Germany 
Crompton MeBinstrumente GmbH, 
WanheimerstraBe 39, 
0-4000 Dusseldorf 30 
Tel: (02111 412068/9 
Telex: 8587594 CROM D 
Fax: 102111 420263 

1-1 ASIAN/PACIFIC 
L_I Sydney, Australia 
Crompton Instruments, 
(Aust) Pty Ltd., 
P.O. Box 492, 
Campbelltown, NSW 2560 
Tel: (021 6032066 
Telex: CIACN AA 26074 
Fax: 1021 6039335 

nMelbourne, Australia 
Crompton Instruments, 
(Aust) Pty Ltd., 
3 Chesterville Road, 
Cheltenham, Victoria 3192 
Tel: 1031 5848844 
Telex: CIAVIC AA 34125 
Fax: 103) 5841042 

Singapore 
Crompton Instruments, 
(S.E. Asia) Pte Ltd., 
3555 Ang Mo Kio Ave 3, 
(Industrial Park 2), 
Singapore 2056 
Tel: 4818866 
Telex: 26105 CISEA RS 
Fax: 4821607 

Hong Kong 
Crompton Instruments Ltd. I HK), 
10th Floor Universal House, 
229-230 Gloucester Road, 
Causeway Bay, 
Hong Kong 
Tel: 5-8327115/8329032 
Telex: 82362 MST HK 
Fax: 5-738 353 

Japan 
Crompton Instruments (Japan) Ltd., 
7th Floor, Chiyoda Building, 
1-2-19 Nishihonmachi, Nishi-Ku, 
Osaka 550, Japan 
Tel: 1061 5344081/2 
Telex: 5254462 CPIJPN 
Fax: 1061 5344083 

111 Also throughout 
U.S.A., & Canada 

r--1 OTHER MARKETS 
L_I Abingdon 
C.P. International Ltd., 
34 Nuffield Way, 
Ashville Trading Estate, 
Abingdon, Oxon. 
England OX14 1RR 
Tel: 102351 21872 
Telex: 837243 CIUKMA G 
Fax: (0235128946 

elsyngo 

Crompton 
INSTRUMENTS 
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fiompto 
INSTRUMENTS 

n Current Transformers 
Contents Guide 

CASE STYLE 
MODEL 
REFERENCE 

PRIMARY 
CURRENT 

SECONDARY 
CURRENT 

SERVICE 
DUTY PAGE 

n n Series 780 

Moulded 
Case 

1A - 2500A 1A & 5A Metering 
Protection 

4 -7 n n 0 = 
o 

0 
Series 770 

Tape 
Insulated 

1A -100A 10mA - 100mA 
Distance 
Metering 
Galvanic 
Isolation 

8 

Single Phase 
Model 252-94 
Three Phase 
Model 253-94 
DIN Case 

1A - 5A 

1A - 5A 

10mA 

1A - 5A 

Distance 
Metering 
Galvanic 
Isolation 

9 
MINI MIIIMI 

sono um. 

Series 810 

Tape 
Insulated 

40A - 3000A 

100A - 3000A 
Specials 

1A & 5A 

5A & 1A 
Specials 

Metering 
Protection 
Specials 

10 - 14 0 
Model 809 

Moulded 
Case 

500A - 4000A 1A & 5A Metering 15 fl o 
0 

Multi-Ratio, Summation, Interposing, Core-Balance 
and Earth Leakage Current Transformers 
These special duty current transformers can be supplied to customers' requirements. Please supply details of primary and 
secondary current ratios required, VA output and accuracy class. 

C.T's with alternative specifications 
Customers special requirements can usually be met. Please supply full details. 

Low Current Ratios 
Lower ratios than those listed can be obtained by passing the primary conductor through the ring more than once as 
specified below. 

STANDARD 
CT RATIO 

PRIMARY INSERTED TURNS TO OBTAIN REQUIRED RATIO 

5/5 10/5 15/5 20/5 25/5 30/5 40/5 50/5 60/5 

40/5 8 4 2 - 1 - - 
50/5 10 5 - 2 - 1 - 
60/5 12 6 4 3 - 2 - 1 

75/5 15 - 5 - 3 - - - 
80/5 16 8 - 4 - 2 - - 

100/5 20 10 - 5 4 - 2 - 
120/5 24 12 8 6 - 4 3 - 2 
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Current Transformers 
Measuring Duty Current Transfomers 

Accuracy selection 

Class 0.2 

Class 0.5 

Class 1 

Class 3 

Available on request. 
Designed to individual customer 
requirements, energy metering, micro 
control systems. 
Transducers, pay integration meters, 
test equipment, control systems 
WattNAr/Phase Angle meters, 
recording meters, protection devices, 
instrument transducers 
Industrial ammeters, maximum demand 
indicators 

VA Burden Guide 

0.5 Short scale moving iron ammeters 
0.75-1.5 240° scale moving iron ammeters 
0.2-1 Rectified moving coil ammeters 
1-1.25 WattNAr/Phase Angle meters 
2-4 Recording ammeters 
2-3.5 Maximum Demand Indicators 
3-3.5 Combined MDI & MI 
0.5-4 Paladin transducers 
0.5-4 Protector modules 
5-10 Electronic control systems 

Protection Duty Current Transformers 
Protection duty current transformers are supplied 
to accuracy classes 5P or 10P. The figures 5 or 10 
define the maximum composite errors in 
percentage permitted at the specified overload 
value. Letter `13' indicates a protection duty. 

The rated accuracy limit factor (or overload 
multiple) is specified by a further figure added to 
the code. 5, 10 and 15 satisfy most applications and 
indicate overload values x5, x10 and x15. For more 
detailed information, see BS3938: 1973. 

Rated outputs available in VA are 2.5, 5, 7.5, 10, 15. 
Correct selection requires reference to relay manu- 
facturers recommendations. 

The secondary circuit must not be open-circuited 
when primary is energised since a dangerously high 
voltage can build up in certain conditions. 
Terminals are not insulated against physical 
contact. 

Secondary Lead Burden 

Limits of error to BS3938: 1973 

Accuracy 
Class 

Error at 
rated 
Primary 
Current 

Phase 
displacement 
at rated 
Primary 
Current 

Mins Radians 

Composite 
error at 
rated 
accuracy 
limit 
Primary 
current 

5P ±1% ±60 ±1.8 5% 

10P ±3% - 10% 1 

The resistance of the secondary lead circuit can be significant and must be taken into account when the current 
transformer burden is chosen. Where the current transformer is mounted remotely a 1 amp secondary should be used. 

VA Burden for 5A C.Ts. 

25 A . 
20 <( ME 
15 r. <4m 
10 mpril 
5 ATOMIC 21 6"Trnrn2 

5 10 15 20 25 30 Metres (CT 
to instrument) 

3 

VA Burden for 1A C.Ts. 

1 AAA 
rim 0 8 

<, 

0 6 

<(`' 
<-<(` 

0.4 EA 2 ,,,,-2 Al 
0.2 AKE 

6MM2 
lOrrirn2 

4ro 
2 

AP 
5 10 15 20 25 30 Metres (CT 

to instrument) 
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INSTRUMENTS 780 Series 
The Crompton 780 Series offers current ratios, VA 
outputs and accuracy classes to suit the require- 
ments of modern electrical and electronic 
installations. 
The tough moulded cases are designed for appro- 
priate busbar or cable sizes and incorporate altern- 
ative foot or busbar fixing options. 
They comply with most international standards for 
ring current transformers. 
A major feature is the ease of installation with 
several base and busbar mounting arrangements. 

* high impact, flame-retardant moulded cases 
(classification UL94V-1) 

* secondary currents for 1A or 5A 

* primary currents 1A to 2500A 

* cable or busbar styles 
* simple busbar clamp or push-in fixing feet 
* alternative DIN rail mounting adaptor 
* single or twin screw terminals 
* alternative terminations with integral 600rnm 

leads 
* wire sealable terminal cover 

Standards Compliance 
Designed to international standards, the 780 
Series complies with the following specifications. 
BS3938: 1973 (1982), IEC 185: 1966. 

Secondary Terminals 
All models can be supplied with single or double 
M4 screw shell clamp terminals eliminating the use 
of cable shoes or tags. 
When specified insulated flexible leads (600mm) 
can be provided in place of screw terminals. 

Performance 
System voltage 
Test voltage 
System frequency 

Short circuit thermal 
current (Ith) 

Rated dynamic current 
(Idyn) 

Saturation co-efficient 

Service temperature 
Insulation 
Enclosure code 

= 660V max 
= 3kV for 1m 
= 50/60Hz (400Hz available 

on request) 

= 60 x rated primary current 
for 1 second 

2.55 x Ith 
<5 for plain ring 
<10 for wound primary 
-20 °C to 85°C 
Class A (max 105°C) 
IP40 

Installation 
A set of push-in fixing feet or busbar clamp, as 
necessary, are supplied with each CT. 

In-line primary busbar inserts and centre insert are 
available for some models. 

A 35mm DIN rail mounting adaptor is available for 
all models except 788. 

Models 781, 782, 783, 784, 785, 786 have two M5 
screw fixings in the base. 

M5 
Captive 

nut 

55 

Length of screw = 6+Emm 

E 

6 

5.5 

68 

38 

12 
55 

83 
12 

4 
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780 Series 
Terminal cover 
A wire sealable cover is available to insulate the 
secondary terminals. 

A B 

Type 
No. A 

DIMENSIONS mm 

780 

All other Types 

56 

71 

31 

38 

14 

14 

Fixing between 2 conductors 
A centre insert, designed for types 780 and 781 allows 
clamping between two bar or cable primary 
conductors. 

Fixing Bolt 

F 

k 1 qunr 
Ism /// 

Type 
No. 

780 

781 

DIMENSIONS mm 

36 8.2 

46 14 

F 

M8x50 

M12x75 

DIN Rail Adaptor 
70 

1 

78 

75 

For use with Model 780. - 

For use with Models 781, 
782, 783, 784, 785, 786. 

70 

55 

18 

Primary Busbars 

M12 x 35LG. 

0.800A 

M12 x 35LG. 

0.1200A 

100 

152 

180 

40 

HU OM 
_PEI_ Er 

MO MI ION in 
100 

152 

180 
"WI 

10 

10 

10 

5 
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INSTRUMENTS 780 Series 
Accuracies comply with BS3938: and IEC 185: 
All measurements in millimetres 

Type 780-943 

42 
60 

- 34 
55 

5 

Supplied with 2 fixing feet. 
Max cable 0 = 15mm. 
1A secondaries are available for all ratings. 

Type 781-943 

92 

Supplied with 4 fixing feet 
Max cable ,0 = 23mm 
1A secondaries are available for all ratings 

Type 782-943 

92 

0 

60 j I 44 
7 7 65 

Supplied with 4 fixing feet 
Max cable 0 = 43mm 
1A secondaries are available for all ratings 
except 1200A 

Type 783-944 

44 

Supplied with busbar clamp 
For busbar 30 x 10, 20 x 20mm and cable 0 
25mm 
1A secondaries are available for all ratings 

CT 
Ratio 

VA at Class 
5 3 1 

30/5 1.5 - - 
40/5 2 1.5 - 
50/5 2.8 2.5 - 
60/5 3.5 3 - 
75/5 5 4 - 
80/5 5 4 - 

100/5 - 5 2.5 
120/5 - 5 2.5 
125/5 - 5 2.5 
150/5 - 5 2.5 
200/5 - 6 3 

250/5 - 7.5 4 

CT 
Ratio 

VA at Class 
3 1 

VA at Class 
3 1 

VA at Class 
3 1 0.5 

40/5 2.5 - - - - - - 
50/5 2.5 - - - - - - 
60 /5 2.5 - - - - - - 
75/5 2.5 - 5 2.5 - - - 
80/5 2.5 - 5 2.5 - - - 

100/5 5 - 7.5 5 - - - 
120/5 5 - 7.5 5 - - - 
125/5 5 - 7.5 5 - - - 
150/5 5 - 7.5 5 15 10 5 

200/5 5 - 7.5 5 15 10 7.5 

250/5 5 2.5 7.5 5 20 15 10 

300/5 5 2.5 7.5 5 20 15 10 

400/5 5 2.5 10 5 30 15 15 

500/5 5 2.5 10 5 30 15 15 

CT 
Ratio 

VA at Class 3 VA at Class 
3 1 

VA at Class 
3 1 0.5 

100/5 2.5 - - - - - 
120/5 2.5 5 2.5 - - - 
125/5 2.5 5 2.5 - - - 
150/5 2.5 6 4.5 6 4.5 2.5 
200/5 2.5 7.5 5 10 6 2.5 

250/5 5 7.5 5 10 7.5 5 

300/5 5 7.5 5 10 7.5 5 

400/5 5 7.5 5 15 7.5 5 

500/5 - - 10 7.5 5 

600/5 - - - 12 10 7.5 

750/5 - - - 15 10 10 

800/5 - - - 15 10 10 

1000/5 - - - 20 15 15 

1200/5 - - - 20 15 15 

CT 
Ratio 

VA at Class 
3 1 

VA at Class 
3 1 

VA at Class 
3 1 0.5 

75/5 2.5 - - - - - - 
80/5 2.5 - - - - - - 

100/5 2.5 - 5 2.5 - - - 
120/5 2.5 - 5 5 - - - 
125/5 2.5 - 5 5 - - - 
150/5 2.5 - 5 5 10 7.5 2.5 

200/5 5 - 7.5 5 15 10 5 

250/5 5 2.5 10 7.5 20 15 10 

300/5 5 2.5 15 10 20 15 10 

400/5 5 2.5 15 10 20 15 10 

500/5 - - - - 30 15 10 

600/5 - - - - 30 15 15 

750/5 - - - - 30 15 15 

800/5 - - - - 30 15 15 

6 
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780 Series 
Accuracies comply with BS3938: and IEC 185: 

Type 784-944 

77 X44 
Supplied with busbar clamp 
For busbar 40 x 10, 30 x 20mm and cablefZi 32mm. 
1A secondaries are available for all ratings 
except 1200A 

Type 785-946 

92 

Supplied with 4 fixing feet 
1A secondaries are available for all ratings 

Type 786-946 

92 

104 
76 -- 

59 

60 
77 65 

Supplied with 4 fixing feet 
1A secondaries are available for all ratings 

Type 788-944 

Supplied with busbar clamp --79- - 
4 fixing feet are an optional extra 
For busbar 80 x 30, 64 x 35, 50 x 50mm and cable 
21 63mm 
1A secondaries are available for all ratings 
except 2500A 

CT 
Ratio 

VA at Class 3 VA at Class 
3 1 3 

VA at Class 
1 0.5 

100/5 2.5 - - - - - 
120/5 2.5 5 2.5 - - - 
125/5 2.5 5 2.5 - - - 
150/5 2.5 6 4.5 6 4.5 2.5 
200/5 2.5 7.5 5 10 6 2.5 
250/5 5 7.5 5 10 7.5 5 
300/5 5 7.5 5 10 7.5 5 
400/5 5 7.5 5 15 7.5 5 

500/5 - - - 10 7.5 5 
600/5 - - - 12 10 7.5 
750/5 - - - 15 10 10 
800/5 - - - 15 10 10 

1000/5 - - - 20 15 15 
1200/5 - - - 20 15 15 

CT VA at Class VA at Class VA at Class 
Ratio 3 3 1 3 1 0.5 

1/5 5 7.5 5 18 15 7.5 
5/5 5 7.5 5 18 15 7.5 

7.5/5 5 7.5 5 18 15 7.5 
10/5 5 7.5 5 18 15 7.5 
15/5 5 7.5 5 18 15 7.5 
20/5 5 7.5 5 18 15 7.5 
25/5 5 7.5 5 18 15 10 
30/5 5 7.5 5 18 15 10 
40/5 5 7.5 5 18 15 10 
50/5 5 7.5 5 18 15 10 
60/5 5 7.5 5 15 15 10 
75/5 5 7.5 5 18 15 10 
80/5 5 7.5 5 18 15 10 

100/5 5 7.5 5 18 15 10 
120/5 5 7.5 5 20 15 10 
125/5 5 7.5 5 20 15 10 
150/5 5 7.5 5 20 15 10 
200/5 5 7.5 5 20 15 10 
250/5 5 7.5 5 20 15 10 

CT VA at Class VA at Class VA at Class 
Ratio 3 3 1 3 1 0.5 

1/5 5 7.5 5 18 15 7.5 
5/5 5 7.5 5 18 15 7.5 

7.5/5 5 7.5 5 18 15 7.5 
10/5 5 7.5 5 18 15 7.5 
15/5 5 7.5 5 18 15 7.5 
20/5 5 7.5 5 18 15 7.5 
25/5 5 7.5 5 18 15 10 
30/5 5 7.5 5 18 15 10 
40/5 5 7.5 5 18 15 10 
50/5 5 7.5 5 18 15 10 

CT 
Ratio 

VA at Class 
3 1 0.5 

VA at Class 
3 1 0.5 

10P10 
VA 

200/5 7.5 2.5 - 10 5 - - 
250/5 10 5 - 15 10 5 - 
300/5 15 10 5 20 15 10 - 
400/5 15 10 7.5 25 15 10 - 
500/5 20 15 10 30 20 15 5 
600/5 15 10 5 30 20 15 5 
750/5 15 10 5 40 25 15 5 
800/5 20 15 7.5 40 30 20 5 

1000/5 25 20 10 50 40 30 5 
1200/5 30 20 15 50 40 30 5 
1500/5 30 20 15 50 40 30 5 
1600/5 40 30 20 - - - 5 
2000/5 50 40 30 - - - 5 

2500/5 50 40 30 - - - - 

7 
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INSTRUMENTS 770 Series 

Miniature C.T's 

Features 
* Slips over mains cables 
* Plain ring, cable tie or foot mounted 
* Size permits pcb mounting 
* Tough PVC moisture resistant coating 
* Secondary output 10mA 
* Primary rating 1A - 100A 
* Multi-range version 10A - 100A 

Applications 
* Distance measuring via light conductors 
* Galvanic isolation for control circuits 
* Converts mains current to electronic signal valves 
* Operates electronic relays 
* Moving coil rectifier meters, recorders, digital readouts 

Selection Table 
Intermediate primary current ratings available. 

771-940 
Ring Type 

33-4,1 

Leads 150mm Flexible 

Primary 
current 

Dimension C 

10A 15 
15A 14 
20A 14 
25A 14 
30A 14 

773-940 
Ring Type - multi-range 

15 

1*-- 45 -PI 

Primary Secondary VA 
current output output 

10A 10mA 0.015 

100A 100mA 0.15 

Foot Mounting Option 
MODELS 771, 772 & 773.942 MODEL 771.94' (Wound Primary) 

r*-51-M Dia 0.2 

;0-62 5-1 
9:5 EFEI: 

625 

Performance 
MODELS 771, 772 

Primary ratings 
Secondary outputs 

VA output 
MODEL 773 MULTI-RANGE 
Primary current range 
Secondary output 
VA output 
ALL MODELS 
System frequencies 
Temperature range 
Insulation class 
Operating voltage 
Test voltage 
Accuracy class at standard VA load 

% rated 
Primary current 

20-80% 
81-120% 

: 1A - 100A 
: 10mA standard 

Other outputs 
available on request 

: 0.03VA (3V at 10mA) 

: 10A - 100A 
: 10mA - 100mA 
: 0.015VA - 0.15VA 

50-60Hz, 400Hz 
0°C - 80°C 
BS2757 class Y 
660V ac. max. 
2000V d.c. 

% total error 
(phase displacement 

and ratio error) 
: 1.5% max. 
: 1.0% max. 

Alternative specifications to meet customers' special 
requirements can usually be accommodated. 

772-940 
Ring Type 

14 

14-D 

Leads 150mm Flexible 

Primary 
current 

Dimension 
A D 

40A 25 43 
50A 25 43 
60A 25 43 
75A 25 43 

100A 24 44 

771-945 
Wound Primary Type 150mm Leads 

35 

Primary 
current 

Secondary 
output 

1 

1.5 
2 
3 10mA 
5 0.03VA 
7.5 (3V) 

Cable Tie (with or without self-adhesive mount) : 

I 

39 

M3 fixing hole 0-39-4 

Code number becomes xxx - 948 

8 
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DIN Cased Current Transformers 
MODEL 252 - 94 
These current transformers comprise a board mounted 
Wound Primary C.T., generally as Model 771-945 
described on page 8. 
They are housed in a tough flame retardant moulded case 
complying with DIN 43604. 
The cases are designed for DIN rail mounting and an 
adaptor can be supplied for screw fixing. 

Styles available 
Model 252-94A : Single phase, one C.T. 
Model 252 -94B : Three phase, three C.T's. 

Performance 
Primary ratings : 1A up to 7.5A 
Secondary outputs : 10mA standard 

Other outputs available on request 
VA output : 0.03VA (3V at 10mA) 
System frequencies : 50-60Hz, 400Hz 
Temperature range : 0°C-80°C 
Insulation class : BS2757 class Y 
Operating voltage : 660V ac max. 
Test voltage : 2000V ac 

Accuracy class at standard VA load 
% rated % total error 
Primary current (phase displacement and ratio error) 
20-80% : 1.5% max. 
81-120% : 1.0% max. 

Alternative specifications to meet customers' special 
requirements can usually be accommodated. 

Connections Dimensions-measurements in mm. 
MODEL 252-94B ONLY 

PRIMARY PRIMARY 
2 

PRIMARY 

P1 P2 P1 P2 PI P2 

SI 52 51 52 51 S2 --- 
SECONDARY SECONDARY SECONDARY 

2 3 

MODEL 252-94B ONLY 

55 
2 HOLES 0 4,1 

ADAPTOR PLATE 

112 

RELEASE CLIP 

55 

MODEL 253 - 94A 
The Crompton Model 253 offers galvanic isolation and 
current ratio matching for 1 amp and 5 amp mains current 
C.T., secondaries. 
The current transformers are manufactured to the same 
high standard and specification as the 780 Series. They 
are housed in a tough flame retardant moulded case 
complying with DIN 43604. 
Cases can be DIN rail mounted or fixed by TWO screws. 

Performance 
Primary current 
Secondary current : 

System voltage 
Test voltage 
System frequency : 

Short circuit 
thermal current (Ith) 
Rated dynamic 

current (Idyn) 
Saturation 

co-efficient 
Service temperature: 
Insulation 
Enclosure code 
Accuracy class 

1A or 5A 
1A or 5A 

Any primary or secondary current 
between 1A and 5A available 

660V max. 
3kV for 1m 
50/60Hz (400Hz available on request) 
60 x rated primary current for 

1 second 

2.55 x Ith 
<5 for plain ring 
<10 for wound primary 

20°C to 85°C 
Class A (max 105°C) 
I P40 
1% at 3VA, 5% at 7.5VA 

Connections Dimensions- 
measurements in mm. 
Weight 0.3kg approx. 

PRIMARY 

P1 P2 

51 Si 

SECONDARY 

75 

9 

112 5 

RELEASE CLIP 

so 

2 FIXING HOLE 'A' 
TO SUIT M4 

2 FIXING HOLES 'B' 
TO SUIT M5 

VIEW ON BASE SHOWING 
PANEL MOUNTING HOLES 
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INSTRUMENTS 810 Series 

The Crompton 810 Series provides a 
comprehensive range of Measuring and 
Protective duty ring current transformers 
for installation where traditional reliability, 
accuracy and quality are required. 

Features 
* Plain ring, foot mounting or busbar fixings 
* Substantial tag terminals or flexible leads 
* Measuring Duty ranges up to 3000A 
* Protection Duty classes 5P10 and 10P10 
* Special designs to customers requirements 

nrrinPrIr',IP 

Designed to highest standards, 810 Series trans- 
formers have accuracy classes, outputs and perform- 
ance to BS3938: 1973 and IEC185: 1966 for measuring 
and protective duties. 
Overload withstand: to BS3938-IEC185 
Operating voltage: 660V a.c. maximum 
Test voltage: 2500V a.c. 

System frequency: 50/60Hz or 400Hz 
Temperature range: 40°C to + 70°C 
Insulation class: Y (max. 85°C) 

Style Selection Codes 

Construmtion 
High grade silicon iron cores are carefully selected, 
then insulated and protected by a polypropylene 
covering on which the secondary winding is toroidally 
wound by precision machines. The P.V.A. coated 
copper wire is additionally protected by a layer of half- 
lapped plasticised P.V.C. tape. A second layer of self- 
bonding P.V.C. tape is applied and vulcanised to pro- 
vide a tough moisture-resistant coating. 
A substantial terminal block with tag terminals and M6 
screws and nuts is standard but M4 screws or insul- 
ated flex leads (normally 600mm) can be supplied. 
Integral fixing feet are normally provided but a busbar 
mount clamp or a plain ring may be specified. 

CODE 940 941 942 943 944 946 
Wound Primary 

947 

STYLE 

%CO 

i pow. 

10 

rimil 

MOUNTING Plain ring Plain ring Foot Foot Busbar Foot Busbar 

WINDING 
TERMINATION 

Flexible Tag 
leads terminals 

Flexible Tag 
leads terminals 

Tag 
terminals 

Tag 
terminals 

Flexible 
leads 

Class X Current Transformers 
In balanced earth fault protection systems, correct 
operation depends on the accuracy of the current 
transformers. 
Class 5P and 10P are suitable where the definite 
minimum time is greater than 0.2 seconds. For shorter 
operating times, transient conditions may require cur- 
rent transformers to have cross sectional areas many 

times greater than those of steady state faults. Class X 
is required for this duty and the following information 
is required. 
(a) Turns ratio 
(b) Knee point voltage 
(c) Maximum excitation current 
(d) Secondary circuit resistance. 

10 
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810 Series Selection Table 
Dimensions of Standard 5A C.T.'s 
given in mm. 

1A C.T., dimensions may vary by 
up to 10% 

When non standard dimensions 
are available Model type No. 
becomes 811. 

25.4 

D- 

E 

S1 S2 

M6 Screws & 
nuts supplied. 

, - A 
F 

B 

Measuring Current Transformers 
Accuracies comply with BS3938 and IEC 185. 

t 

Model 
Type 

Primary 
Current 3 

VA at Class 
1 0.5 A 

Approx. 5 Amp Dimensions BCD E F 
Weight 

Kgs 

812 40A 2 - - 20 60 48 66 40 75 0.48 
812 50A 2.5 - - 20 60 48 66 40 75 0.48 
813 5 - - 30 102 65 108 61 105 2.2 
812 60A 2.5 - - 20 60 48 66 40 75 0.48 
813 5 - - 30 76 55 82 48 85 0.85 
812 75A 2.5 - - 20 60 48 66 40 75 0.5 
813 5 3 - 30 76 55 82 48 85 0.85 
813 10 6 4 30 102 100 108 61 105 3.4 
812 80A 2.5 - - 20 60 48 66 40 75 0.5 
813 5 3 - 30 76 55 82 48 85 0.85 
813 10 6 4 30 102 100 108 61 105 3.4 

814 100A 5 - - 42 84 35 90 52 85 0.5 
815 10 5 2.5 42 108 45 114 64 105 1.6 
815 15 7.5 4 42 108 73 114 64 105 2.65 
814 120A 5 2.5 - 42 84 35 90 52 85 0.55 
815 10 5 2.5 42 108 35 114 64 105 1.15 
815 15 7.5 4 42 108 73 114 64 105 2.65 
814 150A 7.5 5 - 42 84 35 90 52 85 0.55 
815 10 7.5 5 42 84 45 90 52 85 0.8 
814 200A 10 5 - 42 84 35 90 52 85 0.6 
815 15 10 5 42 84 35 90 52 85 0.8 
815 30 20 10 42 108 45 114 64 105 1.65 
814 250A 10 5 - 42 84 35 90 52 85 0.65 
815 15 10 5 42 84 35 90 52 85 0.65 
815 35 25 15 42 108 45 114 64 85 0.65 
814 300A 10 5 - 42 84 35 90 52 85 0.7 
815 15 10 5 42 84 35 90 52 85 0.7 
815 35 25 15 42 84 45 90 52 85 0.85 
814 400A 20 10 5 42 84 35 90 52 85 0.75 
815 30 20 10 42 84 35 90 52 85 0.75 

816 500A 20 15 5 74 112 30 118 66 105 0.65 
817 30 20 15 74 112 52 118 66 105 1 

816 600A 20 15 5 74 112 30 118 66 105 0.7 
817 30 20 15 74 112 52 118 66 105 1 

816 750A 20 15 5 74 112 30 118 66 105 0.7 
817 30 20 15 74 112 30 118 66 105 0.7 
816 800A 30 20 10 74 112 30 118 66 105 0.7 
817 30 25 20 74 112 30 118 66 105 0.7 

818 1000A 40 30 15 98 142 33 148 81 125 0.85 
818 1200A 50 30 15 98 142 33 148 81 125 0.9 
818 1500A 50 30 20 98 142 33 148 81 125 1.05 
818 1600A 50 30 20 98 142 33 148 81 125 1.15 
818 2000A 60 45 30 98 142 33 148 81 125 1.3 

819 2500A 60 45 30 114 170 36 176 95 140 1.55 
819 3000A 60 45 30 114 170 36 176 95 140 1.7 

11 
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INSTRUMENTS Selection Table 
Dimensions of Standard 5A C.T.'s 
given in mm. 

1A C.T., dimensions may vary by 
up to 10% 

t 
E 

4.-1-1 

25.4 

S1 S2 

M6 Screws & 
nuts supplied. 

Protective Current Transformers 
Accuracies comply with BS3938 and IEC 185. 

Model 
Type 

Primary 
Current 

VA 
Burden 

Approx. 5 Amp Dimensions 
A B C D E F 

Weight 
Kgs 

Accuracy Class 5P10 

100A 2.5 38 140 76 150 78 125 5.4 
5 38 140 142 150 78 125 10.8 

150A 2.5 38 140 54 150 78 125 3.6 
5 38 140 98 150 78 125 7.2 

81A 
200A 2.5 

5 
38 
38 

140 
140 

54 
76 

150 
150 

78 
78 

125 
125 

3.6 
5.4 

250A 2.5 38 140 54 150 78 125 3.6 
5 38 140 54 150 78 125 3.6 

300A 2.5 38 140 32 150 78 125 1.8 
5 38 140 54 150 78 125 3.6 

400A 2.5 53 140 32 150 78 125 1.8 
5 53 140 54 150 78 125 3.3 

81B 
500A 2.5 

5 
53 
53 

140 
140 

32 
54 

150 
150 

78 
78 

125 
125 

1.9 
3.4 

600A 2.5 53 140 32 150 78 125 2 

5 53 140 54 150 78 125 3.5 

800A 5 63 114 42 124 65 105 1.4 
7.5 63 114 66 124 65 105 2 

10 63 114 66 124 65 105 2 

1000A 5 63 114 37 124 65 105 1.3 
81C 7.5 63 114 42 124 65 105 1.5 

10 63 114 66 124 65 105 2.1 

1200A 5 63 114 37 124 65 105 1.4 
7.5 63 114 42 124 65 105 1.6 

10 63 114 66 124 65 105 2.2 

1500A 5 73 132 35 142 74 125 1.5 
7.5 73 132 35 142 74 125 1.5 

81 13 
1600A 

10 
5 

73 
73 

132 
132 

57 
35 

142 
142 

74 
74 

125 
125 

2.5 
1.6 

7.5 73 132 35 142 74 125 1.6 
10 73 132 57 142 74 125 2.6 

2000A 5 82 148 30 158 82 125 1.7 
7.5 82 148 35 158 82 125 2 

10 82 148 47 158 82 125 2.6 
15 82 148 57 158 82 125 3.2 

2500A 5 80 150 30 160 83 125 1.8 
7.5 80 150 35 160 83 125 2.1 

81E 10 80 150 35 160 83 125 2.1 

15 80 150 47 160 83 125 2.8 
3000A 5 78 152 30 162 84 125 2.1 

7.5 78 152 35 162 84 125 2.5 
10 78 152 35 162 84 125 2.5 
15 78 152 47 162 84 125 3.2 

12 
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810 Series 

Selection Table continued 

Accuracy Class 10P10 

Model 
Type 

Primary 
Current 

VA 
Burden 

Approx. 5 Amp Dimensions 
A BCD E F 

Weight 
Kgs 

100A 5 32 102 93 112 59 105 3.3 
7.5 32 102 115 112 59 105 4.5 

10 36 140 119 150 78 125 9.25 
150A 5 32 102 61 112 59 105 2.1 

7.5 32 102 93 112 59 105 3.35 
10 36 140 75 150 78 125 5.6 

200A 5 32 102 56 112 59 105 1.95 
7.5 32 102 77 112 59 105 2.8 

81F 
10 32 
15 36 

102 
140 

93 
97 

112 
150 

59 
78 

105 
125 

3.4 
7.5 

250A 5 32 102 51 112 59 105 1.75 
7.5 32 102 61 112 59 105 2.15 

10 32 102 83 112 59 105 3 
15 , 36 140 75 150 78 125 5.7 

300A 5 32 102 46 112 59 105 1.55 
7.5 32 102 61 112 59 105 2.2 

10 32 102 72 112 59 105 2.65 
15 36 140 75 150 78 125 5.75 

400A 5 47 100 56 110 58 105 1.45 
7.5 47 100 83 110 58 105 2.25 

10 47 100 93 110 58 105 2.55 
15 51 140 75 150 78 125 5.15 

500A 5 47 100 51 110 58 105 1.35 
7.5 47 100 83 110 58 105 2.3 

81G 
10 47 100 88 110 58 105 2.5 
15 51 140 75 150 78 125 5.15 

600A 5 44 103 49 113 60 105 1.25 
7.5 44 103 59 113 60 105 1.55 

10 44 103 86 113 60 105 2.35 
15 44 103 96 113 ' 60 105 2.71 

800A 5 58 115 44 125 66 105 1.2 
7.5 58 115 66 125 66 105 1.95 

10 58 115 66 125 66 105 1.95 
15 58 115 93 125 66 105 2.9 

1000A 5 58 115 39 125 66 105 1.1 

81H 
7.5 

10 
58 
58 

115 44 
115 66 

125 
.125 

66 
66 

105 
105 

1.3 
2.1 

15 58 115 76 125 66 105 2.45 
1200A 5 58 115 39 125 66 105 1.2 

7.5 58 115 44 125 66 105 1.4 
10 58 115 66 125 66 105 2.2 
15 58 115 66 125 66 105 2.2 

1500A 5 71 131 34 141 74 124 1.25 
7.5 71 131 34 141 74 125 1.25 

10 71 131 56 141 74 125 2.3 

81J 
1600A 

15 
5 

71 

68 
131 56 
134 37 

141 
144 

74 
75 

125 
125 

2.3 
1.3 

7.5 68 134 37 144 75 125 1.3 
10 68 134 59 144 75 125 2.35 
15 68 134 

I, 

59 144 75 125 2.35 

13 
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Pompton 
INSTRUMENTS 810 Series 

Selection Table continued 

Accuracy Class 10P10 

Model 
Type 

Primary 
Current 

VA 
Burden 

Approx. 5 Amp Dimensions 
A BCD E F 

Weight 
Kgs 

2000A 5 78 149 33 159 83 125 1.35 
7.5 78 149 38 159 83 125 1.65 

10 78 149 50 159 83 125 2.35 
15 78 149 60 159 83 125 3 

2500A 5 78 149 33 159 83 125 1.5 
7.5 78 149 38 159 83 125 1.85 

81K 
10 
15 

78 
78 

149 
149 

38 
50 

159 
159 

83 
83 

125 
125 

1.85 
2.55 

3000A 5 78 152 30 162 84 125 2.1 

7.5 78 152 35 162 84 125 2.5 
10 78 152 35 162 84 125 2.5 
15 78 152 47 162 84 125 3.2 

Protection C.T.'s with alternative dimensions 
5A secondary is standard. Accuracies comply with BS3938 and IEC 185. 

Accuracy Class 10P10 

Model 
Type 

Primary 
Current 

VA 
Burden 

Approx. Dimensions 
A B C 

100 5 40 108 90 
150 5 40 108 68 
200 7.5 40 108 73 
300 10 40 108 68 
400 10 61 112 90 
500 10 61 112 73 

81L 
600 
800 

10 

15 

61 

81 

112 
145 

73 
60 

1000 15 81 145 53 
1200 15 81 145 45 
1600 15 94 153 49 
2000 15 117 163 66 
2500 15 114 166 59 
3000 15 114 166 59 

Dimensions 

Si S2 

25.4 

M6 Screws & 
nuts supplied. 

Fixing feet or Busbar clamps 
available on request. 

B 

14 
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Model 809 

This moulded case metering Current Transformer 
offers a tough reliable but inexpensive design 
where higher currents are to be measured. 

Features 
* Primary ratings 500A to 4000A 
* Secondary current 5A or 1A 
* For 100 x 10mm busbars, 108mm cable. 
* Square cases with foot or busbar mounting 
* Optional 600mm flexible lead terminations 

Performance 
BS3938, IEC 185. 

System voltage 
Dielectric test 
System frequency 
Service temperature 
Enclosure code 
Accuracies comply with 

: 660V max. 
: 2.5kV fcr lm 
: 50, 60 or 400Hz 

: -20 °C to 80°C 
: 1P40 

BS3938 and IEC 185 

Dimensions 
All dimensions in millimetres 

BUSBAR FOOT 
MOUNTING MOUNTING 

58 L 59 

MODEL MODEL 
809.944 809.943 

BUSBAR 
MOUNTING 

FOOT 
MOUNTING 

600mm LONG LEADS 

MODEL 
809.947 

59 

MODEL 
809.942 

Selection Table 
Primary 
Current 

A 3 

VA Output 
at Class 

1 0.5 

Weight 
Kg 

- 
500 15 10 5 1.5 
600 15 10 5 1.5 
750 20 15 10 1.5 
800 20 15 10 1.5 

1000 25 20 15 1.55 
1200 25 20 15 1.6 
1500 25 20 15 1.15 
1600 25 20 15 1.15 
2000 25 20 15 1.25 
2500 25 20 15 1.25 
3000 30 25 15 1.45 
4000 30 25 20 1.55 

2 OPEN SLOTS 
5.5mm WIDE 
124mm APART 

19 30 

170 

15 
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SALES & SERVICE CENTRES 
CROMPTON INSTRUMENTS 

1--1 EUROPE 
S.W. England 

Crompton Instruments, 
34 Nuffield Way, 
Ashville Trading Estate, 
Abingdon, 
Oxon. 0X14 1RR 
Tel' (0235) 21872 
Telex: 837243 CIUKMA G 
Fax: (0235) 28946 

S.E. England 
Crompton Instruments, 
Unit 7, 
Heron Trading Estate, 
Wickford, 
Essex SS11 8DL 
Tel: 102681 766505/ 
Telex: 995326 CIUKMW G 
Fax: (02681 560045 

111 North 
Crompton Instruments, 
Station Road, 
Ovenden, 
Halifax, 
Yorkshire HX2 9AY 
Tel: 104221 246183 
Telex: 51552 CIUKMH G 
Fax: (04221248545 

Netherlands 
Crompton Instruments BV, 
Groenendaal 217-219, 
3011 ST Rotterdam, 
The Netherlands 
Tel: 10101 4140144 
Telex: 26324 CTIBV NL 
Fax: 10101 4332475 

111 West Germany 
Crompton MeRinstrumente GmbH, 
Wanheimerstral(e 39, 
D-4000 Dusseldorf 30 
Tel: 102111 412068/9 
Telex: 8587594 CROM D 
Fax: (02111420263 

1-1 ASIANIPACIFIC 
Sydney, Australia 

Crompton Instruments, 
(Aust) Pty Ltd., 
P.O. Box 492, 
Campbelltown, NSW 2560 
Tel: (02) 6032066 
Telex: CIACN AA 26074 
Fax: 102) 6039335 

111 Melbourne, Australia 
Crompton Instruments, 
(Aust) Pty Ltd., 
3 Chesterville Road, 
Cheltenham, Victoria 3192 
Tel: 1031 5848844 
Telex: CIAVIC AA 34125 
Fax: (031 5841042 

Singapore 
Crompton Instruments, 
(S.E. Asia) Pte Ltd., 
3555 Ang Mo Kio Ave 3, 
(Industrial Park 2), 
Singapore 2056 
Tel: 4818866 
Telex: 26105 CISEA RS 
Fax: 4821607 

Hong Kong 
Crompton Instruments Ltd. (HK), 
10th Floor Universal House, 
229-230 Gloucester Road, 
Causeway Bay, 
Hong Kong 
Tel: 5-8327115/8329032 
Telex: 82362 CINST HK 
Fax: 5-738 353 

I 1 Japan 
Crompton Instruments (Japan) Ltd., 
7th Floor, Chiyoda Building, 
1-2-19 Nishihonmachi, Nishi-Ku, 
Osaka 550, Japan 
Tel: (061 5344081/2 
Telex: 5254462 CPIJPN 
Fax: 1061 5344083 

Also throughout 
U.S.A., Er Canada 

IIOTHER 
MARKETS 

Abingdon 
C.P. International Ltd., 
34 Nuffield Way, 
Ashville Trading Estate, 
Abingdon, Oxon. 
England 0X14 1RR 
Tel: (02351 21872 
Telex: 837243 CIUKMA G 
Fax: (0235) 28946 

imsm 
fiompton 

INSTRUMENTS 

5/88 
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ase alarm 
The Cromptdri':ProteCtoi';'1,Phase Balance module 

: provides continuous surveillance of a.37phase; 3 or 
4 wire system and protects against: 
* Phase Loss :42t 

- '* Phase Reversal 
:* Sequence 
* Phase Unbalance: 
* System Under Voltage . 

The module de-energises a relay should any one of 
the above faults occur. It is fitted with an adjustable 
time delay to eliminate premature operation on 
short duration supply fluctuations.' 

A red LED indicates that the supply is within limits 
and that the output relay is energised. N.B. the relay 
will not energise if the supply is connected in the 
wrong sequence. 

The phase iinbalance;featiire- prciteds '. rribtors':. of 
any size, from full-load to no-load, against excessive 
temperature rise due to unbalanced supplies, e.g. a 

: -toy° unbalanced supply can increase the teMper- 
attire rise by 150%. In addition, this also protects 
against the phantom voltage generated during a 

failure .when runningat low load. 

Principle of Operation ".: 
module comprisesmonitonng circuits for volt- 
phase reversat;endLphase unbalance. - Outputs 

from these oirCuitS:.ai-e4ed! to a comparator which 
changes state UnderfauitconditiOns. 

When the comparator switches, the output relay 
will de-energise afteria.prOet time delay and the 
red LED will also de,energise in series.:.: 

The relay and LED will automatically etierdiSe a"gain, 
when all the supply parameters have returned to 

. safe and acceptable-timits.:i. 

day 

Specification 
Type No: 

Input 
System: 

Voltage Ratings: 

Burden: 
Voltage Withstand: 

Set Points 
Unbalance: 
Time Delay: 

252-PSFVV. Phase loss and 
unbalance drily- 
252-PSGVV. Phase loss, 
unbalance and undervoltage. 

3 phase, 3 or 4 wire, 50 or 
60Hz (specify) 
100-125V, 200-250V or 
380-450V (nominal voltage to 
be specified when-ordering) 
3VA 
1.2 times continuous 
1.5 times for 10 x 10s 
To B.S. 6253 

Adjustable 5% to -15% 
200ms to 10s,adjustable (not 
Operative if voltage falls 
below 70% of nominal or set 
point or type 252-PSGVV) 

Under Voltage: Internally reset at 15% 
(Type 252-PSGW only): nominal voltage (other valuet 

between - 100/s and - 30% 
available on request) 

Output Relay- 
' Type: 

Rating ac: 
dc: 

Operations: 
Reset: 

Weight: 

8 

DP changeover 
240V, 5A notiOductive 
24V, 5A resistive 
2 x 105 at above load 
Automatic 
Approx. 0:31<g- 
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KRAUS & NAIMER 
BLUE LINE SWITCHGEAR 

Switch Types 
CA4, CA10, CA11, CA20, CA10B, 
CA11B, CA20B 

compact design with the smallest escutcheon plate size of 30 x 30 mm (1.181" x 1.181") 

finger-proof acc. to VDE 0106, part 100 and VBG 4 

open terminals which are accessible from both sides 

captive plus-minus screws and screwdriver guide 

high switching capability 

contacts with gold plating (switch type CA4) 

p 

DIMENSIONS 
inch 

Panel mounting and base mounting 

Nj 

C max. 

' 

- 
M 

Mount- CA10- CA10B- Mount- CA10- CA10B- 
CA4 CA10 - CA20B ing CA4 CA20 CA20B ing CA4 CA20 CA20B 

8 

-7731" 

A° 

0 9 
" 

E/EF/VEll A 

B 

E C 

30 48 64 
1.18 1.89 2.52 

36 48 
1.42 1.89 

4,5 4 4 

.18 .16 .16 

E D2 - 

EF D2 - 

VE M - 

6 8,5 
.24 .34 

16 20 
.63 .79 

4 4 

.16 .16 

VE C 
10,5 13,5 

EF N 
1 2 2 

.41 .53 .04 .08 .08 

4,1 4,1 

.16 .16 
E/EF/VE D1 - 

1) CA4: Dimensions of the escutcheon plate, 
excepting VE mounting 

Single hole mounting 16 or 22 mm and 22 or 30 mm 

CA4 FS1 FS2 

0.5 - 5.5 

X2.5 j 
49" 

CA10 - CA20 

I -6 

L 

8 

FS4 

.79' 1.54" 

30° 
ti 

118"sq 

FT2 

49° 
I.93"sq 

I.18" 

.878" ais 

Dimensions L and K 

No. of stages/Dimensions L 

Type 1 2 3 4 5 6 7 8 9 10 11 12 

30 38 46 54 62 70 78 86 94 28 
CA4 

1.18 1.50 1.81 2.13 2.44 2.76 3.07 3.39 3.70 1.1 

31,7 41,2 50,7 60,2 69,7 79,2 88,7 98,2 107,7 117,2 126,7 136,2 43 
CA10 1.25 1.62 2.0 2.37 2.74 3.12 3.49 3.87 4.24 4.61 4.99 5.36 1.69 

34,9 47,6 60,3 73,0 85,7 98,4 111,1 123,8 136,5 149,2 161,9 174,6 43 
CA11 1.37 1.87 2.37 2.87 3.37 3.87 4.37 4.87 5.37 5.87 6.37 6.87 1.69 

35,9 48,6 61,3 74 86,7 99,4 112,1 124,8 137,5 150,2 162,9 175,6 45 
CA20 1.41 1.91 2.41 2.91 3.41 3.91 4.41 4.91 5.41 5.91 6.41 6.91 1.77 

37,9 47,4 56,9 66,4 75,9 85,4 94,9 104,4 113,9 123,4 132,9 138,4 56 
CA10B 1.49 1.87 2.24 2.61 2.99 3.36 3.74 4.11 4.48 4.86 5.23 5.45 2.2 

41,1 53,8 66,5 79,2 91,9 104,6 117,3 130 142,7 155,4 168,1 180,8 56 
CA11B 1.62 2.12 2.62 3.12 3.62 4.12 4.62 5.12 5.62 6.12 6.62 7.12 2.2 

42,1 54,8 67,5 80,2 92,9 105,6 118,3 131 143,7 156,4 169,1 181,8 56 
CA20B 1.66 2.16 2.66 3.16 3.66 4.16 4.66 5.16 5.66 6.16 6.66 7.16 2.2 

australi an solenoid co. pty. ltd. 
(Registered in N. S. W.) 

HEAD OFFICE 
379 LIVERPOOL ROAD ASHFIELD N. S. W. 2131 P. 0. BOX 109 

TELEPHONE: (02) 797-7333 FAX: (02) 797-0092 TELEX: ASOLSYD AA23029 CABLE ADDRESS: AUSTRASOL SYDNEY (Di 
PoA A126 GB K 11.87 
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The terminals of the CA series cam switches are accessible from both 

sides. This is an advantage in cases where the switch is prewired for 
installation or in cases where the terminal wiring cannot be done in the 

sequence of the stage. The compact design, the excellent sNittolling 

capabilities under AC 11, AC 3 and AC 23 and the obviously 
unlimited number of switch developments are characteristic for the 
CA switches. 

CA switches of this series are supplied with open terminals and 
protected against accidental finger contact in accordance with 
VDE 0106, section 100 (VBG 4). Captive plus-minus terminal screws 
and integrated screwdriver guides facilitate wiring. 

The CA4 switches offer maximum space saving benefits. 
A CA4 switch in E mounting 1 stage long and 2 contacts fits into 
30 x 30 x 30 mm cubicle. The additional length of any further stage 
is 8 mm. CA4 contacts are supplied standard with gold plating of 1 t.t. 

Single hole mounting according to EN 50007 with protection IP 65 is 

suitable for either 16 or 22 and 22 or 30 mm diameter holes and is 

available with key operator, if required. 

Switching angle of CA switches may be 30°, 45°, 60° or 90°. Switch 
type CA4 is available with up to 18 contacts. CA 10, CA 11 and CA20 
switches are available with up to 24 contacts. 

A wide range of optional extras and enclosures is available. 

Your order should include the following data: 

1. Switch type (selection according to the following tables) 

2. Switching program (order a prescribed form for special programs) 

3. Mounting type 

4. Escutcheon plate 

5. Handle 

6. Optional extras 

SWITCH TYPES CA4 CA10 
CA10B 

CA11 
CA11B 

CA20 
CA20B 

ESSENTIAL 

Code 

MOUNTING 
IP 

front 
for 
type 

Nominal voltage 
IEC/VDE/BS 
UL/CSA 
SEV 
CEE 24 

V 
V 
V 
V 

500 
300 
380 
380 

660 
300 
660 
380 

660 
600 
660 
380 

660 
600 
660 
380 

oto'*--°°- 

b.,., - -4-az 
. H-4 1 

. 

E 

EF 
40 
65 

CA4 
CA10 
CA11 

CA20 
CA10B 
CA11B 
CA20B 

Panel mounting 

with shaft seal 

Main switch characteristic 
Isolator conditions are 
met up to: V 250 380 380 380 

Thermal current lii, 

IEC/VDE/BS 
UL/CSA 
SEV max. 

A 
A 
A 

10 
10 
10 

20 
16 
16 

20 
16 
16 

32 
30 
25 

,=.... 

' re t. -gl 

tz. , 
-il % 

..... 

------ 
- ,,, 

,lo, a 

VE 40 

CA10 
CA11 

CA20 
CA10B 
CA11B 
CA20B 

Base mounting 

Nominal current le 

AC 21 IEC/VDE/BS 

AC 1 SEV 

AC 11 IEC/VDE 

UL/CSA 
Pilot Duty - Contact Rating Code 

Ampere Rating 

CEE 24 

Resitive/Motor load 

380 V 

660 V 

220-240 V 
380-440 V 

A 

A 
A 

A 
A 

A 

A 

A 

10 

10 

2,5 
1,5 

A300 

10 

4 

2 

20 

16 
12 

6 

4 

A300 

16 

10 

7 

20 

16 
12 

6 

4 

A600 

16 

10 

7 

32 

30 
20 

8 

5 

A600 

30 

16 

10 

#113 17 

.. 
FS1 65 

CA4 

Single hole mounting 
combined with 16 and 
22 mm 

without escutcheon plate 

with escutcheon plate 
30 x 30 mm 

with escutcheon plate 
30 x 39 mm 

Motor rating 
AC 2 IEC/VDE/BS 3 phase 

3 pole 

AC 3 IEC/VDE/BS 3 phase 
3 pole 

1 phase 
2 pole 

AC 23 IEC/VDE/BS 3 phase 
3 pole 

1 phase 
2 pole 

UL/CSA 
Standard motor load 3 phase 

3 pole 

1 phase 
2 pole 

220-240 V 
380-440 V 

500 V 

660 V 

220-240 V 
380-440 V 

500 V 
660 V 

110 V 

220 V 

380 -440 V 

220-240 V 

380-440 V 
500 V 
600 V 

110 V 
220-240 V 
380-440 V 

120 V 
240 V 

480-600 V 

120 V 
240 V 
277 V 

480-600 V 

kW 
kW 
kW 
kW 

kW 
kW 
kW 
kW 

kW 
kW 
kW 

kW 
kW 
kW 
kW 

kW 
kW i 
kW 

, 

HP 
HP 
HP 

HP 
HP 
HP 
HP 

2,5 
4,5 
5,5 
- 

1,5 
2,2 
3 

- 

0,3 
0,55 
0,75 

1,8 
3 

3,7 
- 

0,37 
0,75 
1,1 

1 

1 

- 

0,33 
0,75 
0,75 
- 

4 
7,5 
10 
10 

3 
5,5 
5,5 
5,5 

0,6 
2,2 
3 

3,7 
7,5 
7,5 
7,5 

0,75 
2,5 
3,7 

1,5 
3 

0,5 
1 

2 

4 
7,5 
10 
10 

3 
5,5 
5,5 
5,5 

0,6 
2,2 
3 

3,7 
7,5 
7,5 
7,5 

0,75 
2,5 
3,7 

1,5 
3 
5 

0,5 
1 

2 
2 

5,5 
11 

15 
13 

4 

7,5 
7,5 
7,5 

1,5 
3 

3,7 

5,5 
11 

11 

11 

1,5 
3 
5,5 

2 

5 

10 

1 

2 

3 

5 

leAtriiree. 
ilTENA;t. ' 
,;1144,. FS2 65 

c 
--1,- 
- 

1 

FS4 65 

'I 
111:br.. 

FT1 65 

CA10 
CA11 

CA20 

Single hole mounting 
combined with 22 and 
30 mm 

without escutcheon plate 

with escutcheon plate 
49 x 49 mm 

1Z1,1 ... 

,1 ,:,.., 

li;-'-' ,,, 

FT2 65 

Max. fuse size (gL-characteristic) 
Rated conditional short-circuit current 

A 
kA 

10 
3 

25 
5 

25 
5 

35 
10 

Max. permissible wire gage 
stranded wire 2 x 

flexible (with sleeve) 2 x 

mm2 
AWG 

mm2 
AWG 

1,5 
14 

1,5 
14 

2,5 
12 

2,5 
12 

2,5 
12 

2,5 
12 

4 
10 

4 
10 
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C 

Type Rating 

'Amp A B 'C 

0 

pyli 
ONLY 

E 

F 

P,PH 

ONLY 

G 

IA D pyli 
ONLY 

H K 

Max 

Cable 

Size 

RS20 20 27 80 54 63 35 M6 13,5 15 22,2 10=12 

RS32 32 32 103 70 81 73 M6 17,5 15 15,1 16mm2 

RS63 63 35 110 75 84 78 M8 17,5 15 15,9 50mm2 

RS100 100 51 140 100 87 94 M10 22,2 15 23 70mm2 

RS200 200 70 216 136,5 95 171,5 M12 25,4 22 22,2 120mm2 

RS400 400 98,5 254 ' 192 114 140 M16 31,8 32 57,2 240mm2 

PANEL DRILLING DIMENSIONS 
A 8 A 

\ yE 

RS 20 RS 32,63,100 & 200 

T-1 -GT 
fl- - .-4- 

RS 400 

DIM 

. FUSE HOLDER TYPE 
20, 

-H 
20 
P . 

20 
PH 

20 
BW 

,, 32 
H 

32 
P . 

32 
"PH 

32 
BW 

63 
H 

63 
P 

63 
PH 

63 
BW 

100 
H 

100 
P 

100 
PH 

100 
BW 

200 
H 

200 
P 

200 
PH 

400 
H 

400 
P 

400 
PH 

A - 17.5 17.5 17.5 - 36,5 36,5 36,5 - 36,5 36,5 36,5 - 46,8 46,8 46.8 - 85,7 85,7 - 69,9 69,9 

' B - 17.5 - 17:5 -' 36,5' -"36,5 - 41,3 - 41,3 - 46,8 - 46,8 - 85.7 - - 69.9 - 

C - - - - 6,4 6,4 6,4 6,4 6,4 6,4 6,4 6.4 11,1 11,1 11,1 11,1 19,1 19.1 19.1 27 27 27 

D - - ' -.' z', - . 3.2 -3,2 3,2 3,2 3,2 3,2 3,2 3.2 '9,5 9,5 9,5 9.5 28.6 28.6 28.6 - - - 

E - 015 015 '8 - 020 020 08 - 020. 020 08 - 024 024 c.16 - 027 027 - 035 035 

F HOLES TO SUIT M5 SCREWS HOLES TO SUIT M6 SCREWS. 

(DIMENSIONS IN MILLIMETRES) 
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CLIP-IN HRC FUSE LINKS AND HOLDERS - 415V.A.C. 

Fuse Fitting Connections 
Available - 

Associated 
Fuse Link 

Kw HP FLC Standard Fuse 

SC20 H,P.BW NS2-20A .37 0.5 1 NS4 
.55 0.75 1.5 NS6 
.75 1 1.9 NS10 
1.1 1.5 2.5 NS10 
1.5 ' 2 3.4 NS16 

2.2 3 4.8 - NS16 
3 4 6.4 NS20 

SC32 H.P,BW - NS2-32A 4 5.5 8.1 NS25 
5.5 7.5 11.6 NS32 

SC63 H,BW NS2-32 7.5 10 14.4 ES40 

ES40-63 11 15 21.1 ES50 
15 20 28 - ES63 

BOLT-IN HRC FUSE LINKS AND HOLDERS - 415V.A.C. 
Fuse Fitting Connections 

Available 

Associated 
Fuse links 

rDIRECT ON LINE MOTOR START RECOMMENDATIONS 141511 AC)" 

Kw HP FLC Standard Fuse Motet Fuse 

RS20 H.P.PH.BW NIT2-20A 0.37 0.5 1 NIT4 - 
0.55 0.75 1.5 NIT6 - 
0.75 1 1.9 NIT10 - 
1.1 1.5 2.5 NIT10 - 
1.5 - 2 3.4 NIT16 - 
2.2 3 4.8 NIT16 - 
3 4 6.4 NIT20 - 

NIT20M25 4' 5.5 8.1 - NIT20M25 
NIT20M32 5.5 - 7.5 11.6 - NIT20M32 

RS32 . H.P.PH,BW TIA2-32A 0.37 0.5 1 TIA4- - 
0.55 0.75 1.5 TIA6 - 
0.75 1 1.9 TIA10 - 
1.1 1.5 2.5 TIA10 - 
1.5 2 3.4- TIA16 - 
2.2 3 4.8 TIA16 - 

3 4 6.4 TIA20 - 
4 5.5 8.1 TIA25 - 

5.5 7.5 11.6 TIA32 - 
TIA32M35 . 7.5 10 14.4 - :[IA32M35 
TIA32M50 11 15 21.1 - TIA32M50 
TIA32M63 15 20 28 - TIA32M63 

RS63 H,P.PH,BW. TIA2.-32A 7.5 10 14.4 TIS35 - 
. TIS35-63A 11 15 21.1 TIS50 

15 20 28 TIS63 - 
18.5 25 - - - 35 - - TIS63M80 . 

-TIS63M80 22 - 30 41 TIS63M80 
TIS63M100 30 40 55 - TIS63M100 

RS100 H,P,PH,BW TCP80 22 - 30 41 TCP80 - 
TCP100 30 40 55 TCP100 - 

TCP100M125 37 50 69 - TCP100M125 
TCP100M160 45 60 . - 83 - TCP100M160 
TCP100M200 55 . 75 99 - TCP100M200 

RS200 H,P,PH TBC2-63A . 37 50 69 TF125 - 
TC80-100A - 45 60 83 TF160 - 

TF125 -200A 55 75 99. TF200 - 
. . TF200M250 75 100 136 - TF200M250. 

TF200M250- 90 120 162 - TF200M250 

RS400 H.P,PH TKM250/315 110 150 200 TM355 - 
132 175 231 TM355 - 

- TKM355/400 150 200 263 - - TM400 - 
FKM355/400 160 -215 281 TM400 - 
TM400M450. 185 250 324 - TM400M450 

200 -270 350 - TM400M450 

A FULL RANGE OF HRC FUSE LINKS ARE AVAILABLE FROM 2 AMP TO 1600 AMP 
Refer publication IEF401 for technical details. 

Asta 20 certified and complying with AS 2005 & 8S88. 

tp.O.L start based upon 7 x FLC for 10 seconds 

*To accommodate the 'NS' fuselink additional fuse carrier list No: SCA63 is required. This must be specified at the time of ordering. 
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Introduction to the Multi Trode 
MTR-sin le-a fiance control rela 
The Multi Trode 
specifically developed 

. 

MTR Control Relay 
for use 

to active'and deactivate 
as a pump, solenoid 

-relay -with - its 
control through 
on the sensor 

- was . 

with the multi- 
a single 

valve or 
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Important 
MTR 

1 
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possible 
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in 
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of the 
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MTR DIMENSIONS - mm 
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Additional set Selectable 
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MODEL 
ORDERING 

MTR X X 

L 

DESIGNATION 
INFORMATION 

Sensitivity D 100-20 
(K ohms) G 15-3 

2 240 vAC 
3 110 vAC 

Supply 4 24 vAC 
5 24 vDC 
6 12 vDC 

Series 

904, 
cc,,,, 

.,, qt 
,... 

,''' 

Fire 

--... 16 . 

-....Q 

- - - r retardant 
of 

. High intensity 
leds for power "ON" 
and "activation" 

enclosure 
polycarbonate 

Large terminals 
2 x 2.5mm2 

_ ,- -isssztxt easorapAutprksems4444,44-loarsougabulisettl 
I 

R/1"41. 
I 

1 

- - iod of operation 
Multi Trode MTR 

device_wkich_when_used_wittahe 
Trode multi-sensored 

and control-equipment 
1 The control relay 

alternating current 

Contact,with the 
conductivity occurs 

and latches. 
circuit is broken when 

I 

I 
I I 

MTR-instantaneous-or-delay 
I setting i 

In the DELATRIGH 
approximately 
high sensor 

I 
1 1 

IVICLI 
The 
liquidievel_control 

, 

1 

iContrdl Relay 

probe, 
of pumps, alarms 

' 

functions 
supply to the 

probe-cable:-As-the-liquid 
appropriate 

as the leakage 

This state 
the liquid 

I 1 

; 

is a conductive I 

I 

enables dual point 1 

and other I 

s 1 
I 

I I 

mode 
I 

Multi 
activation/deaCtivation 
monitoring 

MODE, 
15 seconds 

to activate/deactivate. 

the relay pauses for 1 
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In DELAY LOW 

i 
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by proViding 

selected 

sensor 
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passes 

, 
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point on the 
current circuit 

. 

; MODE, the 
after the liqUid 
deactivate...(Depending 
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1 

I 1 
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operating 
activate/ 
i.e. the-probeTvia-the-numbered 

makes 
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charging/discharging.) 
I The control 
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appropriate,sensor. 
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Specifications 

I 
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the 
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until' 
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Operation: of the MTR Control 
1 

I in 
i 

relay 
I 

Sensor Voltage 
Number of 
Contact_Rating 
Contact Life 
Supply Voltage 

s 

1 

Output's 
I 

24VAC Nominal (2.5mA) 
2 sets, lino & 1 changeover- 
5 amp 250VAC resistive set charging mode 

I 

set 
With thelcontra relays switch set to, CHARGING 
ON, contacts #15 #16 changeover to #15 

, 

MODE 
#18 when 

5 1 10 operations 
(+-10%) 240, 110, 24VAC 50/60 

i 1 24, 12VDC I 

1 

Hz 

the liquidialls beyond the low sensor. 
second set of electrically separate'contaCts 
close, enabling! dual control 'or monitoring 

Concurrently, a 
#25 #28 

if required. 
are maintained in this 

high Sensor. 
to 

! 

s 

Power Consumption 
Dimensions 

1 

, Terminal Size 
Display Leds 

1 . 

3VA (max) 
mm (inches) H70 (2.75") x W45 (1.75") 

x D1-10 ! 

1 These two sets of contacts 
state until the liquid reaches the selectedi 
. eactivion_then_occurs_ancLthe_dontroLrelay_resets 

I 

mm 
(4.3'1) 

(inches) 2-X 2.5mm2 ((442 inch) 
Green-power on, 

the original mode. I 

I I 

I I I I i 

I 

1 

I 

I 
1 

1 

Enclosure type 
Mounting arrangement 

amber -activation 
Moulded polycarbonate 
Din rail or 2 x 4mm screws 

1 

Operation) of the MTR 
in theIrdischaroing-mode 
Inithe DISCHARGING MODE the relay 
the high 'sensor is reached and contacts 

controller set 
I 

1 

i 

Sensitivity 
I 

(3/16") 1 

Selectable via 
1 

hgh/low 
sWitch 1 

1 

activates when 
'#15 #18 and 

Standard-Sensitivi es 

I 

Other features 

100K-ohms - 20K ohms, 
15K ohms - 3K ohms 
Charge /discharge switch 

#25 #28 close. 1 

1 The relay remains in this latched 
liqui.dialls_beyOnd_the_low_sensor,whenie.setting 

I I 

state until the 
Working.temperature C(F) 

Instantaneous/delay (15 sec 
approx.)1 
Mnus 10°C (+14°E) 

occurs. The 
red 

liqbid 
the 

must then 
control control relay. 

reach the high sensor to plus 60°C (140°F) 

riASARTEK 
Multi Trode Manufactured and Marketed by 
Systems and Research Technologies Pty. Ltd. 
13 Kenway Dr. Underwood, Queensland, 4119. Australia. 
Ph. (07) 808 5422. Fax (07) 808 0011. 
Multi Trode products are covered by International patents 
and patent applications incl US Pat. No. 4,739,786. 
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Introduction to the Multi Trode 

Pysrobes 
tem S and the Multi-Sensored 

The Multi trode liquid level system is a 
conductance activated control system, utilising 
the electrical conductivity of the liquid to carry 
a small current which activates the necessary 
controls. 

The one-piece,- multi-sensored probe Unit 
is central and essential to the effectiveness of 
the-Multi Trode system. The patented design 
probe provides ease of installation, simple 
adjustment, extreme versatility and freedom 
from the effects of fouling and turbulence. . 

Several devices such as pumps, alarms, 
valves and solenoids as well as telemetry 
and monitoring systems can be activated at 
different levels from one probe: 

In situations having large differentials or 
small level increments, several probes can be 
configured to achieve the appropriate control 
over.the entire range. . 

Reliability and proven performance 
over a wide range of applications in 
several countries 
Multi Trode probes have been operating 
effectively in aggressive liquids such as sewage 
and sludge since early 1980. Extensive trials 
and close monitoring by water and sewerage 
engineers have consistently endorsed the fact 
that Multi Trode saves money by providing 
many years of trouble-free operation in even 
the harshest environments. 

Fundamental to the effectiveness of the 
Multi Trode system is the single piece, pressure- 
injected construction of the probe, making it 

totally impervious to the ingreSs of moisture. 
The sensing points are of AVESTA 254 SMO: 
a highly corrosion-resistant alloy. - 

Multi Trode Systems are operating 
effectively every day of every year in over 300 
municipal shires in Australia, together with 
industry and water and sewerage_ plants in 
Canada, New Zealand and the U.S.A. 

* Probes are also available with HASTELLOY 
alloy C-276 Sensors. 

Specific benefits of the Multi- 
Sensored Probe 

Eliminates bubbler tube blockage, 
compressor failure and maintenance costs 
of bubbler systems. 

Eliminates ragging, rafting, tangling 
and fat build-Up on mercury switches. 

Eliminates shorting, ragging, corrosion 
and electrolysis of fabricated probe systems. 

Enables reliable operation in areas of 
extreme turbulence. . . 

Enables reliable operation in fatty pits, 
even in extremely low temperatures such as 
thOseexperienced in some areas of Canada. 

User benefits of Multi Trode Probes 
over other forms of Level Control 
Equipment - 

Installation of the Multi Trode system 
is quick, easy and can be achieved without 
entering the wet well. All brackets, screws and 
cleaning devices are supplied with each probe. 
Servicing does not require personnel to enter 
hazardous areas. 

Multi Trode provides real savings for 
pump station operators through low initial cost, 
low installed cost, low maintenance cost, no 
replacement parts requirement, commonality 
of componentry to minimise inventory and 
greatly reduced call-out costs. 

Operators will appreciate the easy 
selection of levels to accommodate varying 
demands by simple switching at cubicle 
without any need to enter pit. 

Multi Trode provides.for multiple stop 
levels which if used can reduce water hammer 
problems associated with reflux valves. 

RELIABLE 

LIQUID 

LEVEL 

CONTROL 
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MULTI CORE FLEXIBLE 
4- CABLE, CONDUCTORS 

INDIVIDUALLY NUMBERED. , 

li 

A- INTERNAL SYNTHETIC 4 
RUBBER COMPRESSION I 
SLEEVE TO SEAL AND 
SECURE CABLE. 

PREMIUM QUALITY 
- 

uP.V.C. MOULDINGS.* r 

MOULDED HOUSING Pi 

INCORPORATING 
4 SENSOR POINTS 
OF AVESTA 254 SMO.** 

CENTRAL CORE OF 
PRESSURE INJECTED t.1 

EPDXY ENCAPSULANT. 

131:i 

ALL JOINTS SOLVENT 
41- WELDED. 

also available in G.E. 
NORYL 

also available in 
HASTELLOY alloy C-276 

TOUGH uP.V.C.* 
SHEATHING. 

TABLE 1 
Model designation 
Overall length, mm 
Number of sensing points 
Sensor increments, mm 
Standard cable lengths, m 
Maximum differential, mm 
Probe diameter, mm 
Control cable # numerical 
Sensor material 
Core material 
Sensor numbering 
Cable type 

Surface area of sensor mm2 
Max operating temp C 
Min operating temp C 
Weight packed kg 
for cable lengths: lOm 

30m 

Specifications and construction Of Multi. 
Trode Probes 
The Multi Trode is a solid-cored, multiple-sensored, 
conductive liquid level detection probe used for 
activating pumps, alarms and other monitoring 
and control devices. 

Materials used in its construction are of 
premium quality with exposed parts being either 
uP.V.C. or AVESTA 254 SMO stainless steel.* 

The highly corrosion-resistant sensor 
monitoring points are integrally moulded into uP.V.C.* 
housings and located at equal spacings along the 
length of the probe. Sensor points are internally 
crimp-connected within the probe to individually 
numbered control cables which terminate at the 
control cubicle. 

Designed to support the weight of the probe 
'without any additional fixing requirement, the flexible 
cable is sealed and secured by a synthetic rubber 
compression fitting at the top of the probe. 

To achieve complete sealing of the probe and 
its component parts, the unit is pressure injected 
with an epoxy encapsulant, ensuring that the probe 
is an homogeneous mass totally impervious to the 
ingress of moisture. 

For dimensions and specifications of standard 
probes, refer to Table 1. 

" HI-SPEC PROBES 
Probes are available for operation in 
temperatures up to 140°C and for use in 
a broad range of corrosive liquids. These 
are manufactured using G.E. NORYL 

. and HASTELLOY alloy C-276 Sensors. . . 

Two year warranty of Multi Trode probes 
Multi Trode probes are subject to a two year warranty 
against defective workmanship provided probes are 
installed as per the procedures laid down by Multi 
Trode Control Systems Pty Ltd and are used in 
conjunction with an appropriate Multi Trode control 
device or an approved level control relay. 

SPECIFICATIONS & 
2/10 
1975 
10 
200 
10,30 
1800 
34 
1-10 

DIMENSIONS OF PROBES 
3/10 1/10 
2875 1075 
10 10 
300 100 
10,30 10,30 
2700 900 
34 34 
1-10 1-10 

Avesta 254 SMO 
Epoxy resin encapsulant 

Top to bottom 01-10, #1 3 
Purpose manufactured PVC/PVC insulated and sheathed, 

V75, 3 core or 10 core 

0.5/3 
475 
3 
150 
10,30 
300 
34 
1-3 

7 
13 

INSTALLATION KIT SUPPLIED WITH PROBES 

x Stainless Steel suspension hook_ _ 1 x SS bracket with polyurethane wiper _ 
3 x SS 25mm #8 fixing screws _ 

2 x nylon cable ties 
3 x PVC masonry plugs 
cubicle identification label _ 
installation instructions 

wiring diagram 
Not supplied with 02/1, probes. 

Multi Thode Control Systems Pty. Ltd. 
13 Kenway Drive, Underwood Q 4119 AUSTRALIA 
P.O. BOX 35, Underwood Q 4119 
Phone: (07) 808 5422 Fax: (07) 808 0011 

6 
12 

4 x 40 mm2 per level 
+ 80°C 

minus 10°C 

5 3 
7 

MODEL DESIGNATION ORDERING INFORMATION 

MJL X/X X M 
cable length m 
number of sensors 
length of probe 
probe series 
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Feed-through Terminals 
Type SAK 

The SAK Series of feed-through terminal 
blocks are employed for the connection of 
various conductor sizes. The bare 
.conductor is inserted directly into the yoke 
with no further preparation, and the 
tightening of the screw effer's a vibration 
proof connection. 

Most terminal types are available in either 
Melamine moulding material or polyamide 
6.6 and.are designed to be mounted 
directly on assembly rail TS32 to 
EN50035. (B55825) 

Cross connection can be achieved using 
standard 0L2-0L10 jumper bars fitted in 
the centre of each terminal block. 
Switchable connections can be achieved 
.using the switchable link VL2. 

For additional safety covers type AD may 
be fitted with a plastic screw on top of the 
terminal block. 

Screw Clamp 
Connections 

SAK 4 
750V 36A 

Thickness 6.5mm 
Technical Data 
Conductor size Solid (mm2) 0.5-6 

Stranded (mm2) 0.5-4 

Insulation stripping length (mm) 12 

Ordering Data Cat. No. 
Moulding material Polyamide 012836 
When ordering EEx'e' and Ex'N' Polyamide 
terminals, add suffix 'e' or 'N' to the Melamine 
catalogue number i Melamine 

012838 
012832 
012837 

Approvals 
All Approvals are listed BASEEFA-Ex CEGB @ @ 
in Approvals Guide 
Terminal Rail (2m) 

Steel 

Steel (M6 Slots) 

Locking pin (1m) - optional Steel 
End Bracket (thickness mm) 

End Plate (thickness mm) 

Polyamide 
Polyamide 
Melamine 
Melamine 

Partition (thickness mm) 

Small partition 

Polyamide 
Polyamide 
Melamine 
Melamine 

Resin bonded paper 
Polyamide 

Cross Connections 

Q unit 

(See Section T6) 
rye 

2 way 
3 way 
4 way 

10 way 
Sleeve 
Screw 

Washer 
Bi-pole plug 

Switching Link 

t===113 
(6-1. i) 

c--18 

Test Plug 

11:3:1 I 

2 way 
Sleeve 
Screw 

Washer 

Plug 

Plug bolt 

Warning Label 
Label 

Plastic screw 

Cover (1m) 

BP. ill 441 

Transparent cover 
Support bracket 

Marking Tags 
All marking systems are shown in Section T6 

' Type Cat. No. 
TS32 012280 
TS32 067610 

SST 3 015270 

EWK 1 (8.5) 020616 

AP (1.5) 011796 
AP (1.5) 011798 
AP (1.5) 011792 
AP (1,5) 011797 

TW (1.5) 013016 
TW (1.5) 013018 
TW (2.5) 013012 
TW (2.5) 013017 
TW (0.5) 019710 

QL 2 013060 
QL 3 013070 
QL 4 013080 
OL.10 033820 
VH 13.5 024850 
BS (M3 x 20) 030300 
Captive on screw 
QS2 021270 

VL 2 019700 
VH 19 028510 
BS (M3 x 25) 029250 

016440 

PS (2.30) 018040 
SIB 8.5 021570 

AD 4 037610 
BSK (M3 x 22) 012890 

ADP 2 048530 
HP 2 048566 

DEKAFIX - Section T6 

T1/2 

For additional accessories see Section T6 
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Technical Description: 
The fan units with filters are mount- 

ed with 8 screws and appropriate 
cutouts, simply and quickly, even retro- 
spectively. The fans require no main- 
tenance. 

The filter mats can be replaCed and 
cleaned, and they are characterized by 
high filtration properties and long-term 
re-usability. 

For extremely fine dust with grain 
sizes below 10 p, we recommend the 
use of a fine filter mat (see accesso- 
ries). 

The housings are made of heat 
resistant ABS plastic (-35°C to 
+ 85°C) and are self-extinguishing in 
accordance with UL-94 VO, their track, 
ing resistance is approximately KA 3. 

All fan units with filters are equipped 
with a thermal winding protection 
and/or impedance protection. The fan 
units with filters SK 3150, SK 3165, 
SK 3151, SK 3166, SK 3152, and 
SK 3167 carry the CSA approval 
LR 59132. 

LR 59132 

SK 
SK 
SK 

SK 
SK 

.SK 
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-- -130 - 

19 

Fan Units w. Filter Outlet Filter 
SK 3150 SK 3160 
SK 3165 

Mounting Cutout 
SK 3150/60/65 

L 

B .734.5 

a 

345 

ty 
0 

O 5 

Fan Units w. Filter Outlet Filter Mounting Cutout 
SK 3151/52/53 SK 3161/62/63 SK 3151 -3168 
SK 3166/67/68 

Model No. SK 3150 SK 3165 1SK 3151 SK 3166 

Axial fan with self-starting shaded pole motor 

Rated voltage 
Volt/Hz 

230 V 
50/60 Hz 

110/50 
115/60 

230 V 
50/60 Hz 

110/50 
115/60 

Current rating 0.11 A 0.24 A ' 0.11 A 0.24 A 

Power 18 W 20 W 18 W 20 W 

Noise level 48.5/49 dB (A) 47.5/48 dB (A) 

Motor speed 2650/3100 rpm 2650/3100 rpm 

Protective category 
DIN 40 050 

IP 43 IP 43 

Temperature range -10 °C to +55 °C -10 °C to + 55°C 
Air throughput 
(unimpeded airflow) 

48 m3/h 103 (70) m3/h 

with outlet filter 1 SK 3160, 35 m3/h 
2 SK 3160, 42 m3/h 
1 SK 3161, 42 m3/h 

1 SK 3161, 61 (48) m3/h 
2 SK 3160, 59 (47) m3/h 
2 SK 3161, 85 (62) m3/h 
1 SK 3162, 78 (58) m3/h 

Special voltages available on request 

= Values in brackets 0 apply when using fine filter 

Model No. SK 3152 1SK 3167 SK 3153 SK 3168 

Axial fan with self-starting shaded pole motor Axial fan with capacitor motor 
Rated voltage 
Volt/Hz 

230 V 
50/60 Hz 

110/50 
115/60 

230 V 
50/60 Hz 

110/50 
115/60 

Capacitor value 2 pF 8 pF 

Current rating 0.225 A 0.6A 0.38A 0.6A 
Power 35 W 42 W 70W 75 W 

Noise level 59 dB (A) 64/69 dB (A) 

Motor speed 2850/3350 rpm 2650/3000 rpm 
Protective category 
DIN 40 050 

IP 43 IP 43 

Temperature range -10°C to +55 °C -10°C to +55°C 
Air throughput 
(unimpeded airflow) 

220 (130) m3/11 500 (340) m3/h' 

with outlet filter 1 SK 3162, 150 (105) m3/h 
2 SK 3161, 160 (110) m3/h 
2 SK 3162, 190 (120) m3/h 
1 SK 3163, 180 (118) m3/h 

1 SK 3163, 360 (285) m3 /h' 
2 SK 3162, 380 (285) m3 /h' 
2 SK 3163, 440 (320) m3/h 

Special voltages available on request 

= Values in brackets () apply when using fine filter 

Fan units 
with filters 3151/66 3152/67 3153/68 

Outlet filters 3161 3162 3163 
A 204 255 323 
B 66 103.5 140 

C 175 222 290 
D 124.5 160 206 
E 177 223 292 
F 185 234 302 
G - 117 151 

Power 

Air 
throughput 
unimpeded 
airflow 

Rated 
voltage 
Volt/Hz 

Model 
No. 

230 V 
18 W 48 m3/h 50/60 Hz SK 3150 

110/50 
20 W 48 m3/h 115/60 SK 3165 

230 V 
18 W 103 m3/h 50/60 Hz SK 3151 

110/50 
20 W 103 m3/h 115/60 SK 3166 

230 V 
35 W 220 m3/h 50/60 Hz SK 3152 

110/50 
42 W 220 m3/h 115/60 SK 3167 

230 V 
58 W 500 m3/h 50/60 Hz SK 3153 

110/50 
75 W 500 m3/h 115/60 SK 3168 

Supply includes: 
Fan unit with filter, complete, ready for 
installation. Drilling template. 

Accessories: 
Spare filter mats Page 344 
Fine filter mats Page 345 
Sealing frame for fan units 

. with filters, to afford a higher 
protection category Page 345 
Thermostat Page 343 
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DETAIL *A: 

766 
/43 /20 120 /6o 

6mm - 

60mm dia 

45,05 
92x92 mm 

.SUMP. PUMP .DOOR - 

HOUR RUN METER . 
AMMETER. 
R EADY IN. AUTO. 
PUMP RUNNING. 
MOTOR OVERLOAD FAULT. 
START. 
START MODE SELECTOR SWITCH. 
EMERGENCY STOP 

E / L 'RELAY 
PP1 , PPE PP3 DOORS 

MBRIM dia 

ra, 
6o 1 tdo No So bo Scr 

011 

12 13 14. 815 

226 RI di 

1 

DETAIL 'B" 

HOUR RUN METER. 
AMMETER. 
MP U .-167k OVERLOAD. 
READY TO RUN IN AUTO. 

-PUMP RUNNING. - 

FLASH 
=T4T121RTER-TEMR. HIGH 

RflFLUX FAIL TO CLOSE 
OIL FAULT. 

..EMERGENCY -STOP 

STOP. 
RESET - 

START 'WOOL. SELECTOR SWITCH 

PLC DOOR - 

ALARM ACCEPT 

BLINK - 

SOFT STARTER FA I L TO RAMP- 
MP U ALARM 
RR FLU X FAIL TO OPEN 
CONTACTOR CIRCUIT FAIL 

DRY WELL SUMP FLOODED STATION 
SURCHARGE. IMMINENT. 
.POWER. -FAILURE -ON BUS. 

LOCKOUT. 

292. 

2-T4- I- 4- H 

MEEDEB 

//DO 
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-7 
T- FANS 

OPEN 

NOTE:- FIT HOODS OVER 
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B 26-3-93 JM ISSUED FOR APPROVAL 

8-4-94 1F1 AS BUILT 
0 26-5-94 JM REVISED AS BUILT 

15-6-94 JM TIM MAHONY AS BUILT 

OLD FIELD RD. SEWAGE PUMP STATION 

MOTOR CONTROL CENTRE 

GENERAL ARRANGEMENT 

REAR VIEW 

POWER ELECTRIC 
SWitchboards 

ACII 577.118 
rs,onu(oclurels of Engineered Swilohboords (or Minlm9. Inoushiol orni Corm nurclol PnWucls 

Telephone (03) 2043972 ton_ name (07) 211,3y7,7 
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