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PLATYPUS 
LEVEL TRANSDUCER SYSTEMS 
PRESSURE TRANSMITTER SYSTEMS 

PLATYPUS 
SENSOR .21..121 

MAINTENANCE MANUAL 
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F'LATYPUS I 

PLATYPUSII 

PLATYPUSIII 

PLATYPUS IV 

Indooroopilly Road Indooroopilly SPS SP086 Operations and Maintenance Manual

Q-Pulse Id TMS757 Active 29/01/2014 Page 5 of 403



PLATYPUS MANUAL VER. I, II, III & W 

JNSTALLATION 
The sensor is supplied fully assembled and is ready for installation. Sensors are matched and 

pre-calibrated with transmitters, if supplied, to the span specified, and should require any 

adjustment. External transmitters are clearly marked with the sensor serial number to allow 

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

DON'T! 
PUSH ON SENSOR DIAPHRAGM TO TEST THE SYSTEM. 
SHOCK LOAD BY DROPPING SUBMERSIBLE INTO THE WATER, OR 
OPENING VALVES IN CLOSED SYSTEMS TOO QUICKLY. 
CONNECT UNREGULATED OR INCORRECT VOLTAGE POWER SUPPLIES. 
DISSASSEMBLE UNIT IN WARRANTY PERIOD. 

DO! 
CHECK LOOP INTEGRITY AND CURRENT AS SOON AS SENSOR IS 
INSTALLED CURRENT OUTPUT MUST CORRESPOND TO LEVEL. 
MAKE SURE VENT TUBE IS EXPOSED TO ATMOSPHERIC PRESSURE, BUT 
POSITIONED TO PREVENT INGRESS OF MOISTURE. 
REMOVE FROM SERVICE IMMEDIATELY A FAULT IS DETEC TED. 

LIGHTNING PROTECTION - Transmitters and sensors can be damaged by direct 

and indirect lightening strikes from power surges. If you are in a lightning prone area, fit 

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

this section is fully isolated. Critec LSJK/3R/36 has been recommended for protection of 
4-20mA loops. 
Where it is necessary to have lightning protection devices fitted within the sensor, Platypus III 

or IV must be specified. These sensors have earth paths through the sensor body and conform 

to IEC-801-5. 
CALIBRATION 
PLATYPUS I, II & III mV VERSIONS 
These devises are calibrated using zero &span potentiometers on the matching transmitter or 

indicator, or through menu driven software for microprocessor devices. Refer to the 

instrument calibration instructions. This procedure also applies to two wire sensors with 

remote power supplies which incorporate zero & span adjustments. 
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BLAME EaDMENTRysmIum 
When external calibration is not possible, the internal transmitter can be calibrated with zero & 

span potientiometers. 
With PCB at the bottom, the RH Potentiometer is zero. This is conventional on Platypus II 

but works backwards on Platypus I. The span pot works conventionally or inversely 

depending on the span version. 
By loosening the outer nut and unscrewing the swagelock fitting, the zero/span adjustments 

are accessed through the tapped hole in the housing. During re-assembly be very careful with 

sealing the thread and the olive. Use teflon tape or (preferably) a sealing grade of LOCTITE 

such as 567 and use a drop of penetrating grade such as LOC riTE 290 on the olive. 

Do not over tighten the swagelock fitting or the venting passage will be constricted - replace 

fitting or olives if fitting has been overtightened. 
When vented cables and conventional glands are fitted to Platypus II, these can be removed 

for calibration. 
PLATYPUS IV - INTERNAL TRANSMITTER 
Access to zero & span adjustments is obtained by loosening the locking screw and releasing 

the end cap of the transmitter which is a "part turn" bayonet lock with '0' ring sealing. Make 

sure the sealing area is perfectly clean and use Molycote 111 Silicon '0' ring grease on 

re-assembly. 
MAJOR CHANGES TO CALIBRATION 
DIN RAIL TRANSMITTERS - These can be recalibrated for large range changes by 

replacing resistors on the main PCB. Please contact us for details if you forsee a requirement 

for this. 

INTERNAL TRANSMITTERS - These can be easily replaced. You need to specify 

the sensor serial number, type and required range when ordering a new PCB. 

MICROPROCESSOR DEVICES - These can be re-calibrated in the field without 

restriction. 
MAINTENANCE 
Sensors should be inspected annually for mechanical damage. If any parts are damaged, they 

should be replaced. Pay particular attention to cuts or wear on the cable outer sheath. 

PROBLEMS IN SERVICE 
If the output is erratic at any time, the sensor should be removed from service immediately. 

The most probable cause is condensation in the housing or tube. Drying the sensor and 

passing dry air through the tube should solve the problem. Replace the "0" rings and 

swagelock fitting on re-assembly and if in doubt, replace the nylon tube - all these are low cost 

items. 
If excessive drift is noticed on a daily cycle, it is possible the venting of the sensor is 

obstructed. Remove the swagelock outer nut and check there is clearance between the nylon 

tube and the cable, under the olive. 
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If output is zero the most probable cause is electronic failure. The most common cause, is 

power surges caused by lightning. Electronics can be repaired or replaced at board level. 

Internal transmitters are inexpensive and would generally be replaced. (Platypus I & II only). 

SENSOR FAILURE - PLATYPUS I & II 
Sensor can be replaced independent of the rest of the system if damaged by over-pressure or 

power surges (which can burn out the bridge connections). Sensors are tested by measuring 

voltages on output pins with 5V excitation on excitation pins (of the sensor). Voltages at zero 

pressure vary widely from -10mV to +10mV but are normally from -3mV to +2mV and will 

vary linearly with pressure. Output of Philips sensors is 25 mV at full pressure and 100 mV for 

the Novasensor. The bridge resistance and continuity can also be checked with a multi meter 

in the range 2Kohm to 6Kohm. If the sensor is damaged it must be replaced. 

USE IN SEWERAGE SLUDGE 
We recommend Platypus II with a special nose assembly for use in sewerage. The nose is 

supplied without 1/2 BSP thread, and has only a shallow recess to avoid clogging. This gives 

no problems in service. 
For Platypus III and IV, isolating diaphragms must be used. These are supplied as part of 
original equipment and cannot be removed or replaced without special tools. 

When used in PUMP STATIONS we recommend using internal transmitters to avoid 

interference from the pump power cables and supply system. 

INTERCHANGABILITY OF PARTS - PLATYPUS I & II 
Transmitters are different and cannot be interchanged - Platypus I is Voltage excitation and 

Platypus 11 is constant current excitation. 
Housing bodies and cables are common to both types and sensors are exchanged by replacing 

the nose section of the housing only. 

DISASSEMBLY AND ASSEMBLY 
PLATYPUS I 
Disassembly 
The Platypus I uses a Philips P13 sensor and is a No-Twist assembly. To disassemble, the 

body can be held in a vice and the gland and nose removed. Push the sensor out of the 

housing using a small diameter rod and minimum force. Be careful not to push on the sensor 

diaphragm from the front side. The sensor can be unsoldered from its wires or removed 

complete with its PCB (if fitted). The internal transmitter version must be fitted in a long 

body, whilst the 4 wire version may use either long or short body. 

There are two versions only of internal transmitter, the low range, and the high range, 

covering spans of 0-10 and 0-25mV respectively from the sensor. 

Reassembly 
Reassembly is the reverse of this procedure. Make sure all components are clean, and wiring 

colour codes are adhered to. Use new "0" rings and Molybond111 Silicon Grease on the 

sensor. Use heat-shrink to insulate all soldered joints and to insulate the top end of the PCB 

(note on disassembly). 
Use Loctite 290 on the swagelock olive and Loctite 567 on the 1/4 BSP thread for sealing. 
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The assembly procedure for cables has been amended to include stripping the outer insulation 
from the 4 core cable, in the area under the olive of the swagelock fitting. It prevents the 
crimping of the nylon tube onto the cable, thus preventing "venting" of the sensor. 
This should be done to existing cables, if they are dismantled for any reason. The swagelock 
fitting can then be tightened up fully - not using the gauge as previously recommended. 
Note: If internal PCB is fitted, calibrate the system before the swagelock fitting is 
installed.(see CALIBRATION) 
CHECK - THAT THERE IS 20Meg Ohms ISOLATION BETWEEN LEAD WIRES AND 
HOUSING BODY. 

PLATYPUS II 
NOTE: THIS VERSION IS NOT A "NO-TWIST" ASSEMBLY - CARE MUST 

BE TAKEN TO OBSERVE THESE INSTRUCTIONS TO PREVENT 
BREAKING WIRES DURING ASSEMBLY OR DISASSEMBLY. 

DISSASSEMBLY - ALL TYPES 
Before unscrewing the nose, which holds both the sensor and (if fitted), the transmitter board, 
the connection at the top end of the housing must be released. 
(a) for swagelock fittings, undo the outer nut and make sure the tube and wiring are free, 
but be careful not to pull on wiring. 
(b) for plug versions undo four screws and withdraw plug. 
(c) for gland versions release gland and save small ss breather tube. 
(d) for transmitter versions, unsolder the two fine wires from the main cable. 
Unscrew the BODY while holding the NOSE stationary. This ensures that the wires attaching 
to the transmitter PCB or the sensor are not twisted. WITHDRAW the nose carefully from 
the body. 
The sensor is disconnected by unsoldering the four wires after noting the colourcode vs 
position for each wire. The PCB has two wires soldered to fine wires attached to the main 
lead. Main lead color code is red/black combined +ve and green/white combined -ye for 2 
wire versions. 
The sensor can be removed from the nose by removing the brass spacer and blowing the 
sensor out using air. Attempting to pull or push the sensor could result in permanent damage. 
Do not use more than twice sensor rated pressure. 
REASSEMBLY is the reverse of this procedure. 
(a) clean sensor and fit new "0" ring use silicon grease. 
(b) clean nose and push sensor into place using the brass spacer as a follower. 
(c) fit new "0" ring to nose outer groove (clean) using silicon grease. 
(d) attach wiring to sensor ribbon or for PCB attach ribbon to solder pads . Apply Dow 
Corning 314ORTV in limited quantity over the 4 solder pads and between the ribbon cable 
and PCB adjacent to the sensor. 
(e) for PCB version solder two small connecting wires to solder pads (observe polarity) 
and insulate this section with a suitable size of "heat-shrink". 
(f) screw body onto nose HOLDING NOSE STATIONARY. 
(g) for sensor only version the swagelock fitting can now be tightened with a drop of 
Loctite 290 on the olive. For the transmitter version it can now be calibrated with access to 
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zero and span potientiometers from the top of the unit (remove swagelock fitting from 1/4 

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

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

thread on assembly. 
CHECK - THAT THERE IS 20 MEG OHM ISOLATION BETWEEN LEAD WIRES AND 

HOUSING BODY. 
GENERAL COMMENTS ON NOVASENSOR VERSIONS 
The Novasensor is a lower cost sensor with a different physical arrangement. It has a 316 SS 

diaphragm and has a nominal output of 100 mV at 1 mV excitation. Transmitter excitation is 

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

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

different sensors and ranging is done in the transmitter electronics. 

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

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

is removed, a new gland must be fitted on re-assembly 
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CONNECTIONS -2 WIRE VERSIONS 
PLATYPUS I, & IV 

SENSOR COLOUR CODE 

CONNECTION NYLON TUBE/4 CORE VENTED 6 CORE 

POSITIVE RED & BLACK RED, ORANGE, BLUE 

NEGATIVE GREEN & BLUE *, YELLOW, WHITE 

*ON PLATYPUS DI AND IV GREEN IS CONNECTED TO SENSOR BODY AND 

SHOULD BE EARTHED. 

COMMON INTERFACE DEVICES - TERMINAL NUMBERS SHOWN 

CONNECTIONS SC 120 SI 130 PS 109 QUA 805 PM 4 RM 4 

POSITIVE 8 8 10 10 F 

NEGATIVE 10 10 9 12 11 7 

LINK 
D& 10 

LINK 
4 & 6 

POWER SUPPLY VOLTAGE - 12-36V DC 

OUTPUT CURRENT- 4-20 mA 

PLUG VERSION OF PLATYPUS I & II 

POSITIVE - PIN A 

NEGATIVE- PIN D 

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

SUPPLIED WITH SENSORS. 
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1 

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

WHITE 

RED 

GREEN 

EXCITATION NEGATIVE 

SIGNAL POSITIVE 

SIGNAL NEGATIVE 

COMMON TRANSMITTERS - TERMINAL NUMBERS SHOWN 

COLOUR WT 227 WT 527 WT 127 PM 4-SG 

BLACK (BLUE) 5 4 4 11 

WHITE 6 7 5 8 

RED 7 6 10 10 

GREEN 8 5 9 9 

EXCITATION VOLTAGE APPROX 5V 

EXCITATION CURRENT APPROX lmA 

SIGNAL OUTPUT AT ZERO APPROX +/-3 mV 

*FOR CONNECTIONS TO SENSOR TO FULLY DISMANTLE/ASSEMBLE - SEE 

SENSOR DATA SHEET AND USE THE ABOVE COLOUR CODE. 

*FOR CONNECTIONS OF TRANSMITTER OUTPUT SEE INDIVIDUAL DATA SHEET 

OF DEVICE. 
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IMO 
Imo Industries Ltd 

SERIES 6000 
INDUSTRIAL 
PRESSURE 
TRANSDUCERS & 
TRANSMITTERS 

Stainless steel construction 

Absolute and gauge ranges 

A variety of electrical and pressure 
connections including fully immersible 

Millivolt, voltage and current outputs 

Rugged 

Economic 

Intrinsically safe versions of Type 6200 
and 6400 

a 

g 
- r 

. $01111. 
101°b1 

The Series 6000 pressure transducers and 
transmitters utilise the low cost high 
technology chemical vapour deposited 
(CVD) batch manufactured sensors 
developed for Trans Instruments Series 2000 
range. These stable sensors are now 
packaged to provide a variety of mechanical 
and electrical options to best suit particular 
customer applications and installations. 

Pressure ranges are from 0 - 750 m bar to 
0 - 400 bar absolute or gauge referenced. 
The standard pressure connection is 01/4 
internal with a host of factory fitted screw 
and weld adaptors available to order. 

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

Electrical outputs are 0 - 100 mV, 4 - 20 mA 
and a variety of voltage outputs including 0 - 

5, 1 - 6 and 0 - 10 V. Electrical connections 
are DIN 43650 and MIL C bayonet 
plug/socket, or fully immersible - either by 
integral cable, or with a detachable 
connector. 

All these features, together with the rugged 
construction and stainless steel outer case, 
provide transducers and transmitters ideally 
suitable for use in industrial environments. 

The Series 6000 transducers and transmitters 
provide' stable pressure measurements and, 
with the variety of configurations 'available as 
standard, readily and economically match 
installation requirements. 

The Series 6000 are part of the wide range 
of TransInstruments Products listed on the 
back page of this brochure. 
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Specification Type 6100 

Input Pressure ranges 1, 1.6, 2.5, 4, 6, 10 and 25 bar Absolute, 0-750 m bar, 0-1, 1.6, 2.5, 4, 6, 
10, 16, 25, 40, 60, 100, 160, 250, and bar 400 Gauge 

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

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

Electrical 
operating 
temperatures 

Wire 
Span config. Supply 

100 mV 4-wire 10 V dc 

4-20 mA 2-wire 12 to 36 V dc 

1-6 V 3-wire 12 to 36 V dc 
1-11 V 3-wire 15 to 36 V dc 
0-5 V 3-wire 12 to 36 V dc 
0-10 V 3-wire 15 to 36 V dc 

Resistance 

Input/output 3.5k ohms 
nominal 
Load (supply V - 12) 
x 50 ohms 
Load 6k ohms min. 
Load Ilk ohms min. 
Load 5k ohms min. 
Load 10k ohms min. 

Operating Span 
temperature code 

- 40 to +125°C A 

- 20 to +120°C B 

-20 to +85°C C 
- 20 to +85°C D 
- 20 to +85°C F 
- 20 to +85°C G 

Performance Typical static error band < ± 0.2% span 

Compensated temperature range -20 to +80°C 

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

Mechanical 
configuration 

Pressure G1/4 internal thread to BS 2779 compatible with ISO 228. 
connection A variety of factory fitted screw and weld adaptors to order. 

Electrical 
connections Connection 

Connection 
code 

6 pin size 10 bayonet lock to MIL-C-26482. or equivalent. 
Mating socket not supplied. 
Weatherproof IP66 fitted with 1 m cable. 
Immersible, IP68, to 50 m fitted with 1 m cable.* 
Immersible, IP68, to 200 m fitted with 1 m cable.* 
Fixed plug to DIN 43650. Mating socket supplied. 
Immersible, IP68 to 80m, fixed socket. Mating socket supplied.* H 
Immersible, IP68 to 80m, fixed plug. Mating socket not supplied.* N 
(See accessories below for suitable cable assembly) 
*Temperature range limited to -10 to + 50°C by electrical cable assembly. 
All cable versions may be specified with longer lengths to suit. 

Environmental Vibration tolerance 
Mechanical shock tolerance 
Wetted parts 
RFI Filter (IEC 801:3:1934) 

35 g peak sinusoidal, 5 Hz to 2 kHz 
Withstands freefall to IEC 68-2-32 proc 1 

17-4, 15-7 Mo & 316 stainless steels. Nicrobraze 
Fitted to voltage and 4-20 mA output models 

Accessories 
(optional) 

Mating electrical 
connector 
Cable assembly 

6 pin size 10 bayonet lock for use with connector order code C. 
Quote Part Number 166267-0006 
Cable and connector for use with Connection Code N. Standard 
cable lengths 5, 10, 20, 50 and 80 metres. Others to order. 
Quote part number 558867 and cable length. 

Ordering 
information 

Quote model number (6100), output required, pressure range and datum, pressure 
connections and electrical connection. 
e.g. 6100, B, G, 10 bar datum, G i/4 AT, D will specify range 4-20 mA output with 
integral 1 m weatherproof cable. Specify longer lengths if required. 
Custom variations available. 

Thermal Errors 

The Type 6100 
transducers listed on this 
page are ideal for general 
purpose industrial measure- 
ments. Thermal errors 
quoted will of course be 
reduced when the trans- 
ducer is used over a re- 
duced temperature range. 

Custom Variations 

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

Lightning Protection 

Some degree of protection 
against damage due to 
electrical storms is fitted 
in the immersible 
versions. For information 
on units with even greater 
protection, please ask for 
our brochure on our range 
of lightning protected 
pressure transducers and 
transmitters. 

Span code A 91 mm max 
Span codes B. C. D. F. G 101 mm max 

-1=r. 

All span codes 101mm 

Span cooe A 97 mm max 
Span codes B. C. D. F. G 108 mm amp, 

C 

Soon code A 94 mm max 
Span codes B. C. D. F. G 104 mm max 44 Omm 

H 

Span coae A 97 mm max 
Span cones 3. C. D. F. G 108 mm max. 

111411111411111 

61.0mm 

F 
Span code A 97 mm man 

Span copes B. C. D. F. G 108 mm max 61.0mm 

All typesmaxirm.im body diameter 29 mm Max HEX A/F 22 mm 

F 
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Specification Types 6200 and 6400 

Input Pressure ranges 1, 1.6, 2.5, 4, 6, 10 and 25 bar Absolute, 0-750 m bar, 0-1, 1.6, 2.5, 4, 6, 
10, 16, 25, 40, 60, 100, 160, 250, and bar 400 Gauge 
Intermediate ranges to order. 

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

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

Wire 
Span config. Supply 

4-20 mA 2-wire 12 to 36 V dc 

Resistance 
Operating 
temperature 

Span 
code 

Load (supply V - 12) -20 to + 120 °C B 
x 50 ohms 

Performance Typical static error band < t 0.15% span 

Compensated temperature range -20 to +80°C 

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

Process media temperature range -30 to 120°C 

Storage temperature -40 to + 125 °C 

Zero and span adjustment *10% span with non-interaction between 
zero and span controls accessible by 
removing end cap. Setability 0.05% span 
with zero and span set to correct value 
within 0.1% span during manufacture. 

Mechanical 
configuration 

Pressure G1/4 internal thread to BS 2779 compatible with ISO 228. connection A variety of factory fitted screw and weld adaptors to order. 
Electrical 
connections 
6200 

6200 
6200 
6400 

Connection Connection code 
6 pin size 10 bayonet lock to MIL-C-26482, or equivalent. 
Mating socket not supplied. 
Immersible, IP68, to 200 m fitted with 1 m cable.* 
Fixed plug to DIN 43650. Mating socket supplied. 
Terminal block via HM18 x1.5 DIN 89 280-28 cable gland entry. J 

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

,Environmental Vibration tolerance 35 g peak sinusoidal, 5 Hz to 2 kHz Mechanical shock tolerance Withstands freefall to IEC 68-2-32 proc 1 Wetted parts 17-4, 15-7 Mo & 316 stainless steels. Nicrobraze RFI Filter Meets IEC 801 Parts 1-6 

Accessories 
(optional) 

Mating electrical 6 pin size 10 bayonet lock for use with connector order code C. connector Quote Part Number 166267-0006 

Ordering 
information 

Quote model number (6100 or 6400), output required, pressure range and datum, pressure connections and electrical connection. Specify if I.S. certification is required. e.g. 6200, B, 10 bar G, F will specify 4-20 mA output for 0-10 bar G with integral 1 m cable. Specify longer lengths if required. 
Custom variations available. 

Thermal Errors 

The Type 6200 
transmitters listed on this 
page are ideal for general 
purpose industrial measure- 
ments. Thermal errors 
quoted will of course be 
reduced when the trans- 
ducer is used over a re- 
duced temperature range.;.: 

Custom Variations 

Improved specifications 
and alternative electrical 
connectors can be 
offered against specific 
customer requirements. 

Lightning Protection 

Some degree of protection 
against damage due to 
electrical storms is fitted 
in the immersible 
versions. For information - 
on units with even greater 
protection, please ask for 
our brochure on our range 
of lightning protected 
pressure transducers and 
transmitters. 

Intrinsically Safe 

Intrinsically safe versions 
of the Type 6200 and 6400 
are available as standard 
for use with galvanic 
isolators or zener 
barriers. Intrinsically Safe 
Certification of these 
Transmitters is in 
accordance with 
harmonized European 
Standards EN 50 020 
(BS5501 Part 7) and EN SO 
039 (BS5501 Part 9) with 
classification EEx is II C 
T4. Specify intrinsically 
safe at time of order. 

92 max 92 max 
111.3 

1 

92 max 

All types 6200 maximum body diameter 39mm. 6400 body diameter 51mm. HEX A/F 22mm 
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MID 
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NPI Series 
ALL MEDIA 

SOLID STATE SENSOR 
PRESSURE TRANSDUCER 

Low Pressure. 

FEATURES 

O Solid state, high reliability 

O All media compatible 
IsoSensor® design 

O High sensitivity, 100mv FSO 
with 1.0ma excitation 

0 316 stainless steel, all 
wetted surfaces 

O Non linearity 0.25% FSO max 

O Thermal errors 1.0% FSO max 
0 to 70"C 

O Four standard ranges: 0-15 psi 
to 0-250 psi, gage or absolute. 
0-150 and 0-300 psi available 

O Smallest sizes available, 
standard configurations include: 

-1/2"-20UNF threaded male 
port with 1.0" flange 

-0.74" diameter x 0.28" wide 
cylinder with 0-Ring seal 

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

APPLICATIONS 

Process Control Systems 

Hydraulic Systems and Valves 

Automobiles and Trucks 

Biomedical Instruments 

Refrigeration and HVAC Controls 

Appliances and Consumer Electronics 

Ship and Marine Systems 

Aircraft and Avionic Systems 

DESCRIPTION 

Nova PI series incorporates 
state-of-the-art IsoSensor® tech- 
nology, which gives the OEM 
user the best in price and per- 
formance. They can work in hos- 
tile environments yet give the 
outstanding performance in 
sensitivity linearity and superb 
stability of a silicon sensor. The 
piezoresistive sensor chip is 
housed in a fluid-filled cylindrical 
cavity and isolated from meas- 
ured media by a stainless steel 
diaphragm and body. 

The modular design allows for 
a variety of pressure port mod- 
ules which are hermetically 
welded to the sensor header 
module. Standard types A and 
B are shown below. 

For compensation of tempera- 
ture effects, the sensors are 
available in two versions: stan- 
dard, with compensation resistor 
values supplied, or compensa- 
ted, in which the complete 
resistor network is supplied on 
a hybrid ceramic substrate. The 
IsoSensor design has minimized 
temperature effects to provide 
1.0% maximum error over the 
0' to 70"C compensated range. 

SENSOR HEADER MODULE. PRESSURE PORT TYPES 

STANDARD VERSION 

OUT 

+IN 

2 

R4 

+OUT 

--o -IN 

4.96(.196) 

12.7(.50) 
TYP 

X 
1 

r 
DIA 18.85(.742) 

HERMETIC WELD 

COMPENSATED VERSION 
SPACER 

/-CERAMIC SUBSTRATE-. 

+IN 

-IN 

+OuT 

-OUT 

ALL DIMENSIONS ARE IN MM(INCHES) 
A FLAT FLEX CABLE IS OPTIONAL WITH COMPENSATED UNIT 

A 

\-- HERME11:: WELD 

4.96(.196) 

DIA 18.85(.742) 

5.3(.21) 

TYPE A 
0-RING AREA HERMETIC WELD 

2.25((0886) 
7.2(.284) 

DIA 18.85(.742) 

PRESSURE SIDE 

TYPE 8 
0-RING AREA 

DIA 25.4(1.00) 

HERMETIC WELD 

22.2(.875) 
WRENCH FLATS 

1-12.7(.500) 

2 .59(.850) --I 
1/2-20 UNF-2A 
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if 

. 

[Low Pressure 
: 

NPI SERIES ' 1 

SPECIFICATIONS' 

GENERAL .. k,, ... -..:,.: ..., ., 

. 
.. ,.. .,,.. _,... 

, ENVIRONMENTAL... 

Parameter Value Units Notes Parameter Abbr,. Value Unita Notes 

Pressure Range* 0-100 ... ,...1iPa .. .. *.:,(), , i 5 psi 

0-200 kPa 0- 30 psi 

0-700" kPa 0-100 psi 

0-1700(2> kPa 0-250 psi 

Maximum Pressure Pmax 2 times rated pressure . 

Media Compatibility: All corrosive media compatible with 316 

stainless steel 

. . . . , . 

ELECTRICAL (@ 25"C (7T F) unless otherwise stated) 

Input Excitation I 1.0 mA" 1 A ..5m max. 
- ...,.. ... 

Insulation Resistance Re. 100 Mil @ 50 Vdc 

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

w/o R5 

Temperature Range 

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

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

Vibration 1 10 gr. 20 to 2000 Hz 
.... ,.. 

Shock 100 g 11 milliseconds 

Life 100 x 10° min cycles 

MECHANICAL ;... ....... ._.....-..... 
Weight <10 grams <0.4 oz. 

. , .._. . 

an *'Case d' Diaphram Material 316 stainless steel . 

..... . ._ . ..,..,,, 

Recommended 0-Ring: .66 dia. x .039 for Type A 

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

Other pressure ranges available upon request; please consult factory. 

, . 
. 

PERFORMANCE 1* 
, 

Parameter Value Units Notes 

Offset .: ,:, f . 
,- *±,g.:.: , . . 

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

Thermal Accuracy - Fullscale Output.. t.1.0 ,*°/0FS0 0 to +70*C (with reference to 25'C) 

Full Scale Output 100 ± 30 mV @ 1.0 mA excitation 

Nonlinearity ± 0.25' . %FSO best fit straight line 

Hysteresis ± 0.05 %FSO 

Repeatibility -, ± 0.05:, - . .%FSO. _ 
. . .... 

Thermal Hysteresis ± 0.2 %FSO 0 to +70"C (typical) 

Long Term Stability - Sensitivity ± 0.2 %FSO 1 year 

Long Term Stability - Offset ± 0.2 %FSO 1 year 

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

2. All values are maximum unlesS otherwise stated. 
3. All values measured in reference to 25*C (7T F) and at 1.0 mA constant 

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

ORDERING INFORMATION: 
N 

I 
-P I xx x - xxx -xx 

REPRESENTED BY: 

Compensation 
R=Resistor values only 
H=Hybrid substrate 

Nova 

Pressure 

Type IsoSensor = 
A = Absolute 
G = Gage 

Product Series 

19-Low Pressure Pressure Range, kilo Pascals 
(3rd digit is number of zeros) 
101 = 100 kPa 
201 = 200 kPa 
701 = 700 kPa 
172 = 1700 kPa 

Pressure Port Type 

A B , 

Ordering Example: Assume a requirement for absolute pressure transducer with pressure port type 
A, a 0 -700 kiloPascal range, resistor values only. Model number would be: NPI-19A-701AR 

Sales Terms: NovaSensor standard sales terms apply.. Prices and specifications are subject to change 
without notice. 

Warranty: NovaSensor warrants its products against defects in material and workmanship for 12 months from 
date of shipment. Products not subjected to misuse will be repaired or replaced. THE FOREGOING 
IS IN LIEU OF ANY OTHER EXPRESSED OR IMPLIED WARRANTIES. NovaSensor reserves the 
right to make changes to any product herein and assumes no liability arising out of the application or 

use of any product or circuit described or referenced herein. 

Rev. 4-2/90 10M (Dk 1 Nova PI Series (L) 3.0) NovaSensor 1990 
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Philips.,In iistrial: Automation 

Pressure sensor P 13 

PROFILE 
The pressure sensor P 13 converts the 
applied pressure spans of 0...0,4 bar 
up to 0...25 bar into pressure- 
proportional voltage signals. 
Versions are available for measuring 
absolute pressure and gauge pressure. 
Because of its construction, fast-release 
mounting and plug-in connections, the 
sensor can be removed and installed 
quickly and easily, e.g. for cleaning 
purposes. 

PHILIPS 

DESCRIPTION 
The pressure-sensitive element is a 

silicon substrate with a vacuum 
deposited thin-film strain gauge bridge 
of poly-silicon. The four arms of the 
bridge are isolated from the 
mono-silicon substrate. This combination 
results in an increased operating 
temperature range, a reduced and linear 
temperature effect, plus excellent 
long-term stability. 

Silicon sensing element with thin-film 
poly-silicon strain gauge 

Versions for absolute and gauge pressure 

Overload limit of 4 x measuring span 

Flat, external separating diaphragm and 

housing of stainless steel 

Easy, quick removal and fitting for cleaning 

Cleaning temperatures up to 135°C 

For the actual pressure measurement, 
the piezo-resistive effect of silicon is 
used, which gives a high output signal 
from the bridge. Because of its small 
dimensions, the sensor features good 
behaviour with pulsating pressure media 
and vibrations. The elasticity of silicon 
ensures very good reproducibility and 
hysteresis, as well as an overload limit of 
4 x span. Because of their high natural f 

frequency, silicon sensors are also 
suitable for measuring fast pressure 
changes. 

PHIL 
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The complete pressure sensor P 13 
consists of the silicon sensing element 
mounted on a base plate and a tempe- 
rature compensating network (TC).The 
base plate has seven isolated connec- 
ting leads and a tube which admits 
atmospheric pressure to the rear of the 
sensing element. The TC network 
reduces the effects of the environmental 
temperature 

The base plate with the sensing element 
is welded into a housing with an external 
separating diaphragm of stainless steel. 
This protects the sensing element and 
thelbonding wires between the bridge 
circuit and the connecting leads. The 
space between separating diaphragm 
and base plate ist filled with silicone oil. 

Due to the mounting method with 
threaded bush or collar nut, the P13 can 
be fitted and removed easily. 
Furthermore, when mounted with the 
threaded bush, the sensor can be fitted 
in limited spaces. 
The flat, external diaphragm of stainless 
steel is easy to clean. Cleaning liquids up 
to 135°C are permitted for up to 15 

minutes. 

There are three versions of the pressure 
sensor P13: 

- OEM version 
- standard version 
- high-temperature version 

The OEM version has soldering pins for 
the electrical connections. Sensors for 
gauge-pressure measurement have an 
open tube for admitting the atmospheric 
pressure. 

Fig. 1 Block diagram of standard and high temperature versions 

4 

3 

a 

3(1 

1 Semi-conductor pressure sensor 
2 TC network 
3 Connector 

+ Supply 

Output 

+ Output 

Supply 
Screen 

The standard version is ready for 
mounting, complete with a 4-pin 
connector. The corresponding socket 
with cable is ordered separately and is 
available in protection type IP 40 or 
IP 67. For gauge-pressure 
measurements, atmospheric pressure is 
admitted via a tube in the connecting 
cable. 

The high-temperature version is very 
similar to the standard version. The 
mounting stud is grooved for an 0-ring. 
The dimensions are suitable for 
fermenter couplings, and the permissible 
operating temperature is +20...+125°C, 
so that sterilization is possible. Electrical 
connections are made by means of a 

connector in protection type IP 67 and a 
cable 1.5 m long. The cable sheath is of 
FEP and suitable for temperatures up to 
125°C (see Accessories). 

PRINCIPLE OF OPERA770N 
The process pressure is applied to the 
sensor (1, Fig. 1), where it acts on a 

semi-conductor strain gauge bridge. The 
resistance change of the bridge results 
in a pressure-proportional output signal 
at points A and B of the bridge. 

In order to keep the bridge output signal 
constant over a wide temperature range, 
a temperature compensating network TC 
(2) is fitted. In this way, temperature 
effects on span and span start are kept 
to a minimum. 

TECHNICAL DATA 

INPUT 

Spans 

Gauge pressure 
0.4 to 25 bar (see Ordering Data) 

Absolute pressure 
0,4 to 25 bar (see Ordering Data) 
(zero at 10 mbar absolute) 

Overload limit 
4 x span (static overload) 

Overload effect 
< 0,1% span 

Process media 
Gases and liquids 

Materials wetted by process 
Diaphragm: 1.4401 (X5 CrNiMo 1810) 
Housing: 1.4571 (X10 CrNiMoTi 1810) 
0-ring: FPM (e.g. Viton) 

not with OEM version 

Filling medium 
Silicone oil 

OUTPUT 

Output signal (with 300 kO) 
50 mV ± 2% with spans a: 1 bar 
30 mV ± 2% with spans 0,4 bar and 
0,6 bar 

Zero 

± 10 mV (with 0 bar input) 

Characteristic: Linear 

Conformity 
0,5% of span (terminal based) 

Hysteresis error: = 0,1 % of span 

Bridge resistance: 2,7 K2... 3,5 kO 
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Fig. 3 Dimensions (in mm) and electrical connections of OEM version 

0 
co 

0-ring 

5.1 

-1-- 00.6 

---" 0 2.0 

a) 

6.35 

19 

4,5 
.1111.- 

34 

0 1.5 
(2.0 after 
welding) 

View X" 

*) Possibly shorter 
after welding 

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

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

View X" 

Cable length 1,5 m 

1) Connector IP 67 with cable 

2) Connector IP 40 with cable 

1 (red) = output (+) 
2 (black) =supply (+) 
3 (white) =supply (-) 
4 (blue) = output H..' 
S (green) = screen 

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

0 
in 

0-ring 

approx.167 

approx.107 

13 86 

_EL 

2 +0,1 

3 

*) 018,95-(05 
(mounting hole 019"71 

Con ector IP67 

View X" 
2 

Cable length 1.5 m 

rl 

I I -1-.1 2 brown =supply (4.) 

3 white = supply (-) 

1 green =output (+) 

I I 

4 yellow =output (--) 

S - screen 
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Dimension drawing 
4012 150 64411 (OEM and standard 
versions) 
4012 150 64441 (High-temp. version) 

Connecting diagram 
4012 150 75671 (OEM and standard 
versions) 
4012 150 75721 (High-temp. version) 

Operating instructions 
9499 040 11701 

Accessories 

OEM version 
1 test report 

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

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

Gauge pressure spans 
0... 0.4 bar 03 
0... 0,6 bar 04 
0... 1,0 bar 05 
0... 1,6 bar 06 
0... 2,5 bar 07 
0... 4 bar 08 
0... 6 bar 09 
0... 10 bar 10 

0... 16 bar 11 
0... 25 bar 12 
to specification 23 

Pressure sensor P13 

ACCESSORIES 

'OEM version 
Standardliersion , 

High-temperature version?. 

Absolute pressure spans 
0... 0,4 bar 28 
0... 0,6 bar 29 
0... 1,0 bar 30 
0... 1,6 bar 31 

0... 2,5 bar 32 
0... 4 bar 33 
0... 6 bar 34 
0... 10 bar 35 
0... 16 bar 36 
0... 25 bar 37 
to specification 48 

Description 

Connector socket IP 40 with 1,5 m screened cable, 4 x 0,14mm2 

Connector socket IP 67 with 1,5 m screened cable, 4 x 0,14 mm2 

Connector socket IP 67 for high-temperature version, 
with 1,5 m screened cable type LITCT 4 x 0,38 mm2, 
cable sheath of FEP, max 125°C 

Amplifier board for customer applications, 
incl. sensor calibration and matching, 
output 0...10 V DC, supply ±15 V, 
dimensions 100 x 40 mm 

Order no. 

4012 151 62841 

4012 151 62851 

4012 151 72551 

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

0-ring 
Threaded bush 

*) max. 29 mm with IP 67 connector 

Collar nur 

0-ring 

1 

_J 

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

Permissible load 
a. 300 kid 

Insulation resistance 
> 100 MO 

Breakthrough voltage 
500 V between conductors and screen 

Settling time 
<1,5 ms 

POWER SUPPLY 

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

Effect of supply voltage 

on linearity 
no effect 

on span start 
< 1 % /V, proportional 

on span 
proportional 

on TC network 
approx. 0,1%/10 K/V (span start and 
span) 

ENVIRONMENTAL CONDITIONS 

Ambient temperature limits 
- 30 ...+ 80°C (OEM and standard 
versions) 
+ 20...+125°C (high-temp. version) 

Process temperature limits 
- 30 ...+ 80°C (OEM and standard 
versions) 
+ 20...+125°C (high-temp. version) 

Compensated temperature range 

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

Temperature effect on span start 

For 1,6 bar up to 25 bar: 
0,2 %PO K of max. span between 

0...50°C 
6 0,30/0/10 K of max. span between 
- 25...0°C and + 50...+ 75°C 

For 0,4 bar, 0,6 bar and 1,0 bar: 
6 0,3 %/10K of max. span between 
0...50°C 
6 0,5 %PO K of max. span between 
- 25...0°C and + 50...+ 75°C 

Temperature effect on span 
For 1,6 bar up to 25 bar: 

0,2 % /10K between 0 + 75°C 
0,3%/10K between - 25... 0°C 

For 0,4 bar, 0,6 bar and 1,0 bar: 
0,3 %PO K between 0 ... 50°C 

6 0,5 %/10 K between - 25... 0°C 
and between +50...+75°C 

Storage temperature 
-40...+80°C 

Cleaning temperature 
Max.135°C for max.15 minutes and 
without supply voltage 

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

Lower temperature limit - 30 °C for OEM and standard versions 
+ 20 °C for high-temperature version 

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

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

GENERAL 

Materials 
Housing: stainless steel 1.4571 
Connector: nickel-plated brass 

Mode of protection 

OEM version 
IP 00; connecting side is encapsulated 
in resin, with protruding pins and tube 
for pressure equalization. 

Standard version 
IP 40 or IP 67, depending on connector 
socket used (see Accessories) 

High-temperature version 
IP 67 with connector in place (see 
Accessories) 

Electrical connections 

OEM version 
4 soldering pins 

Standard and high-temperature 
versions 
4-pin connector (the corresponding 
socket with 1,5 m cable must be 
ordered separately) 

Mounting position 
Not critical (effect of a 90° change in 
position 6 0,3%) 

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

Mounting torque error 
6 0,10/0 

Weight 
OEM version: 40g 
Standard version: 58g 
High-temperature version: 100g 
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Printed in Germany - Edition 9201 
Data subject to alteration without notice 
9498 737 05313 

Indooroopilly Road Indooroopilly SPS SP086 Operations and Maintenance Manual

Q-Pulse Id TMS757 Active 29/01/2014 Page 24 of 403



-A.P. C.S. 
\,..0,...4411111.1. 

STRAIN GAUGE TRANSMITTER WT 227- DESCRIPTION: 
As part of the A.P.C.S. Series 200 modular range of loop 
powered transmitters the STRAIN GAUGE TRANSMITTER WT227 
offers an economic solution combining compactness with 
accuracy and flexibility. 
Due to its total width of only 22.5mm and the 35mm DIN-Rail 
mounting arrangement the WT227 is ideal for "Nestmounting" in field enclosures or as a "space saver" in larger control 
cabinets. 
Standard output is 4-20mA with a minimum supply voltage of 
6.3V. This enables the WT227 to be used in 12V battery 
supply systems or in automotive applications. Other factory set output configurations are 10-50mA loop powered and 0-10mA, 0-20mA or voltage output in 3-wire connection. Reference for 3-wire connection is the positive supply which can be as high as 40VDC. Higher voltages are permissible with the use of 
suitable series resistors. 
Double surge protection is standard with all Series 200 loop 
powered transmitters to prevent failure due to spikes induced by DC switched inductive loads. 
The WT227 is primarily designed for use with strain-gauge type pressure transducers. Any other strain-gauge devices can be accommodated as long as the bridge resistance is not below 5k Ohm. Typical applications for separation of transducer and transmitter would be where the transducer is submersed or other-. wise inaccessible, as the conveniently mounted transmitter provides 
non-interacting ZERO and SPAN adjustments from the front of the module. A front mounted L.E.D. and a test socket verify module function and assist in calibration checks without disconnection of output wires. (IN PROCESS OUTPUT MONITORING). 
GENERAL SPECIFICATIONS: 

BLOCK DIAGRAM 
22.5W x 68H x 109D 
Clip for 35mm DIN-Rail 
ABS-Polymerisat 50+Exc 47v 
Screw terminals 
88 grams 
<0.5% of range 
<0.5% of range 

0 
i 

OUTPUT 

H © TEST 

6 0 ou, 
a; ® SPAN 

4 ® ano 
A 

0 O 

Size: 
Mounting: 
Housing material: 
Connection: 
Weight: 
Cal. accuracy: 
Linearity: 
Ambient operating 
temperature range: -20...+70°C 

Temperature drift error: 0.02% 1°C within operating range 
Supply voltage: 6.3-40V continuous (50V 30 seconds) 

6.3V voltage - 6 supply . Load for 4-20mA output: RL max = 
sup 

[Ohm] 0.02A 
Load change effect: 0.1% up to RL max 
Response time: 0.2 sec for T90 
Zero adjust: -20...+10% 
Span adjust: -12...+100% (Gain 0.88...2.10) 
Input range: 5mV up to 100mV 
Excitation output: 4.7V @ lmA max 
Input/output isolation: None - refer to SI230 for isolation 

si9 
7 

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

OUTPUT 

2 

WIN 
7/11/88 

TITLE 

LOOP POWERED STRAIN GAUGE TRANSMITTER 
PRELIMINARY DATA SHEET 

NO 

WT227 
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4e06(;;Qt22±1 

TYPE NO. DESIGNATION 

Output: 

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

Input: 

} 
2-wire 

} 3-wire 

6 . 0-1V 
7 = 0-5V 3-wire 
8 = 0-10V 
9 = Other 

WT227-X XXX ' 

1 = 0-5mV 

2 = 0-7.5mV 
3 = 0-10mV 
4 = 0-15mV 
5 = 0-20mV 

Excitation: 

6 = 0-30mV 

. 7 . 0-50mV 
8 = 0-100mV 
9 = Other (specify) 

1 = 4.7V @ lmA max 
*)2 = Other (specify) 

Options: 

0 = None 
*)1 = SPAN, remote adjustment 

Incl. 1.5m cable tail 
(Potentiometer extra) 

*)2 = SPAN AND INPUT OFFSET remote 
adjustment. Incl. 2 x 1.5m 

cable tail 
(Potentiometer extra) 

*)3 = Reverse action 

FRONT CONTROL EXPLANATION 

1) Test socket - output signal 
access with reference to 

terminal (1) loop integrity is 

maintained when digital 
multimeter Rin <30 Ohm is used. 

2) Loop indicator 
dim at 4mA, bright at 20mA 

3) SPAN (full scale) adjust 15 turn 

4) ZERO (start scale) adjust 15 turn 

WIRING EXAMPLE 

4 -2OmA 

RECOMMENDED TRANSDUCERS: 

- Philips KS2153 (0.4-25 Bar) 

- Philips KS2150 (1-400 Bar) 

- Honeywell 234PC 

CONNECTION_ DIAGRAMS 

2-wire (Loop Powered) 3-wire 

4-20mA Sig +V OV 

:-- 
FIELD 'PANEL +24V 

WT227 

*) Price extra. Indicator 
DPM 526 

' RL 

DC AC 
Supply 

Power Supply 
PS109 

optional 
earth 

In the interest of development and improvement A.P.C.S. Pty. Ltd. reserve the right to amend, 
without notice, details contained in this publication. No legal Liability will be accepted 
by A.P.C.S. Pty. Ltd. for any errors, omissions or amendments. 
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DESCRIPTION: 
As part of the A.P.C.S. Series 500 field mount 

range of loop powered transmitters the STRAIN 

GAUGE TRANSMITTER WT527 offers an economic 

solution combining ruggedness with accuracy and 

flexibility. The durable polycarbonate enclosure 

with the protection category of IP65 is ideally 

suited for stand-alone mounting anywhere in or 

around unprotected plant equipment. Two PG9 
cable glands are provided for input/output 

cablin 

' 

STRAIN GAUGE TRANSMITTER WT527 

g. 

Standard output is 4-20mA with a minimum supply 
voltage of 6.3V. This enables the WT527 to be 

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

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

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

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

use of suitable series resistors. 
Double surge protection is standard with all Series 500 loop powered transmittersi 
to prevent failure due to spikes induced by DC switched inductive loads. 

The WT527 is primarily designed for use with strain-gauge type pressure 
transducers. Any other strain-gauge devices can be accommodated as long as the 
bridge resistance is not below 5k Ohm. Typical applications for separation of 
transducer and transmitter would .be where the transducer is submersed or other- 
wise inaccessible, as the conveniently mounted transmitter provides total 

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

further two 22-turn potentiometers,output zero (OUT ZERO) and SPAN adjustment are 

also located on the PC -board for easy access. Input zero is accurately set by 

using 2mm test sockets Tp3/Tp4. A green L.E.D. close to the output terminal block, 

and test sockets Tp1rTp2 verify the function of the transmitter and assist in 

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

OUTPUT MONITORING). 

O 7 

GENERAL SPECIFICATIONS: 

Size: 
Protection category: 
Mounting: 
Housing material: 
Connection: 
Weight: 

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

Temperature drift error: 0.027/°C within operating range 
Supply voltage: 6.3-40V continuous (50V 30seconds) 

Load for 4-20mA output: RL max - 
supply voltage - 6.3V 

[Ohm] 
0.02A 

Load change effect: 0.1% up to RL max 
Response time: 0.2 sec for T90 

Zero suppression adjust: 0-55% of range 

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

120W x 80H x 60D 
IP65 
Hole centres 108x5Omm/4= dia. 
Polycarbonate 
Terminal blocks/0.5-1.5=2 Exc 
220 grams 4 

+V 
Tp3 

<0.5% of range 
.(sig 

<0.5% of range 

BLOCK DIAGRAM 

Span adjust: -12...+100% (Gain 0.8...2.1) 
Input range: 5mV up to 100mV 

Excitation output: 4.7V @ lmA max 

Input/output isolation: None - refer to SI530 for isolation 

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

Tp2 

1 

OUTPUT 

2 

Electra 
Chemical 
Engineering Ply 

Ltd 

New South Wales 
90 Calder Road 
Rydalmere, NSW 2116 
Tel: (02) 684 2499 
Fax: (02) 684.2118 ' 
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A PC C. S. 
TYPE NO. DESIGNATION 

Output: 

1= 4 -2OmA 
2-wire 

6= 0-1V 
2 = 10 -5OmA 7 0-5V 

3 = 0-1mA 
4 0-10mA 

5 = 0-20mA 

3-wire 9 = Other 
8 0-10V 

Input: 

WT527-)X XX I 

3-wire 

1 = 0-5mV 6 

2 = 0-7.5mV 7 

3 = O -lOmV 8 

4 = 0-15mV 9 

5 = 0-20mV 

Excitation: 

= 0-30mV 
= 0-50mV 
= 0-100mV 
= Other (specify) 

1 = 4.7V @ lmA max 

*)2 = Other (specify) 

Options: 

0 = None RECMIENDED TRANSDUCERS: 

*)1 = Reverse action 

CALIBRATION FEATURES 

1) Test socket - Tpl( +) and Tp2 

output signal access. Loop 
integrity is maintained when 

digital multimeter Rin <30 Ohm 
is used. 

2) Loop indicator 
dim at 4mA, bright at 20mA 

3) SPAN (full scale) adjust 22 turn 

4) Out ZERO (start scale) adjust 22 turn 
5) In ZERO (suppression) adjust 22 turn 

6) Test socket Tp3 and Tp4 for input 
offset adjust }to OV 

- Philips KS2153 (0.4-25 Bar) 

- Philips KS2150 (1-400 Bar) 
- Honeywell 234PC 

CONNECTION DIAGRAMS 

2-wire (Loop Powered) 

WIRING EXAMPLE 

FIELD PANEL 

(i -20mA 

exc 
+sig 

sig exc 
sig out 
RL 

Power 
Supply 
PS109 

Indicator 
DPM526 

RL optional 
-L. earth 

Price extra 
In the interest of development and improvement A.P.C.S. Pty. Ltd. reserve the right to amend, 

without notice, details contained in this publication. No legal liability will be accepted 

by A.P.C.S. Pty. Ltd. for any errors,-omissions or amendments. 

1 

1 

1 

1 

1 

1 
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_ A . R C. S. 
STRAIN-GAUGE TRANSMITTER VVT127- 

k---1 
Description 
The WT127 is a low cost 4-wire strain-gauge transmitter designed 
for inputs from any type of full bridge strain-gauge such as 

loadcells or piezo-resistive devices (pressure sensor), process 
signal output, matching the series 100 process control module 
range. 
This transmitter combines an accurate isolated excitation power 
supply and a millivolt pre-amplifier in one unit. Excitation voltage is 

front adjustable and ranges from 4 to 17VDC. 
A 10V excitation will drive up to 4 loadcells (350 Ohm) in parallel. 
Current limitation provides short circuit protection. The signal from 
the strain-gauge is converted to a standard process signal via a 4- 
stage amplifier. The first stage preamplifies the mV-signal and 
applies a ±200% offset via a front accessable 15-turn tare 
adjustment potentiometer. This adjustment can be verified by 
measuring the offset voltage available at the 2mm test socket with 
reference to terminal 9. 

Final calibration is carried out using the front mounted SPAN and OFFSET 15-turn potentiometers. The "OFFS" 
adjustment is used for fine tare trim and is non-interacting with the span adjustment if coarse tare is set correctly 
(tare = zero setting) the "OFFS" potentiometer can be wired out of the housing on request to provide remote tare 
adjustment. Front adjustments cover typically ±30% of range. 
Output signal is indicated by the L.E.D. on front, which gives a clear indication of module function, presence of signal 
and output loop closed (current outputs only). Input signal is not isolated from ouput signal. Use A.P.C.S. Isolator 
module SI130 for isolation. RF and power transient protection is standard as it is with all A.P.C.S. modules. Various 
power supply choices are available ranging from 240VAC down to 12VDC. The DC supply version incorporates a 

DC/DC converter with isolation 1000VAC/1500VDC. 
3 basic types of the WT127 are available relating to the types of transducers used: 
1. LOAD CELL, MV input, DC excitation; 
2. PRESSURE SENSOR, V input, DC excitation; 
3. LVDT, mVAC input, AC excitation (50Hz). 

General Specifications: 
Mounting: 
Termination: 
Weight: 
Protection class: 
Input spans: 
Input impedance: 
Calibration accuracy: 
Combined repeatability and 

long- term stability: 
Power supply voltage 
fluctuation effect: 

Ambient temp. operating range: 
Exitation voltage: 

Output loop drive: 

Output load change effect: 

DIN-Rail, gear plate 
Screw terminals on front 
0.300 kg 
IP40 (IP55 Enclosure Opt.) 
0.5mV up to 5V 
>1M Ohm 
0.1% of range 

<0.3% of range 
For ±10% fluctuation 
0.5% of range 
-10 ... +60°C 
Adjustable 4-17VDC 
±0.01V stability, or 0.3% for 
20°C ambient change at full load 
(87 Ohm minimum load) 
20mA into 0-900 Ohm 
50mA into 0-360 Ohm 
<0.2% up to max. load 

BLOCK DIAGRAM 

1 2 3 

tom? 

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

Connection diagram overleaf. 

Electra 
Chemical 
Engineering Ply 

Ltd 

New South Wales 
90 Calder Road 
Rydalmere, NSW 2116 
Tel: (02) 684 2499 
Fax: (02) 684 2118 
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- A.P. C.S. 

Type No. Designation 

Power Supply- 

WT127-XXXXXXX 

1 = 240V/50Hz, ±10% 4W 5 = 

2 = 120V/50Hz, ±10% 4W *) 6 = 

3 = 24V/50Hz, ±10% 4W *) 7 = 

*) 4 = 48V/50Hz, ±10% 4W *) 8 = 

Input (AC only) 
Load Cell') 

12VDC, ±10% 370mA max 
24VDC, ±20% 180mA max 
48VDC, ±20% 100mA max 
Other (specify) 

LVDT (50Hz exclt)*) 
01 = 1mV span 21 

02 = 2mV span 22 
03 = 5mV span 23 
04 = 10mV span 24 
05 = 25mV span 25 
06 = 50mV span 26 
07 = 100mV span 27 
08 = Other 

Output: 
1 = 0-5VDC (100kOhm) 

2 = 0-10VDC (100kOhm) 
3 = 0-20mA (900 Ohm) 
4 = 4-20mA (900 Ohm) 

. Action: 
1 = Direct 
2 = Reverse 

Excitation- 

Pressure Sensor 
= 5mVAC span 31 = 0.1-0.5V span 
= 10mVAC span 32 = 0.5-1V span 
= 25mVAC span 33 = 1-2V span 
= 50mN/AC span 34 = 2-4V span 
= 100mVAC span 35 = rtiV span 

= 500mVAC span 36 = Other 
= Other 

40 = Other sensors (see opt.) 

5 = 0-50mA (360 Ohm) 

6 = 10-50mA (360 Ohm) 
7 = 1-5VDC (100kOhm) 
8 = 0-10mA (1.8kOhm) 
9 = Other 

1' 

2 
3 
4 

= 

= 

= 

= 

1.0-5.0VDC 
4.0-17.0VDC 
2-10 V, 50Hz 
Other 

(30 Ohm) 
(86 Ohm at 
(350 Ohm) 

10V) 

Other Options- 
0 = None 

*) 1 = Remote tare (OFFS) 
") 2 = GSE 301 Gas sensor input 
) 3 = "Test" push button on front 
*) 4 = Fast Response 

9 = Other 

Setup Procedure 

1. Verify connections and power up the WT127 
(check supply voltage). 

2. With load cell connected measure the excitation 
voltage on terminals 4/5 and adjust in accordance 
with load cell specifications using "DM' adjustment. 

'3. Measure the offset signal by using the 2mm test 
socket with reference to terminal 9. Adjust this 
signal to be within ±0.1V via the "TARE" adjustment. 

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

5. Apply load and adjust "SPAN" trimmer for full scale 
output as required (typically 20mA). 

6. Recheck zero repeatability by removing load if possible. 

Price extra 

r- - 
1 

I' optional 
rt, remote 

' t tare 
- - - - 

1.5 m cable 

20k 
10-turn 

CONNECTION DIAGRAM 

Pow e 
ac 

(dc) 

Earth 
1 

1 3 1 4 1 

SUPPLY EXCIT 

STRAIN-GAUGE (DOFFS 
TRANSMITTER 
EXT 0 O SPAN 

A.P. C. S. TARE° 

TESTO 
SIGNAL 

+ - 
10 i s 1 8 i 7 

+1 

Output 

In the interest of development and improvement A.P.C.S. Pry. Ltd. reserve the right to amend, without notice, details contained in this publication. 
No legal liability will be accepted by A.P.C.S. Pry. Ltd. for any errors, omissions or amendments. 
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A,P C, S, 
SIGNAL CONVERTER SC120 (SC121) 

DESCRIPTION 
The SIGNAL CONVERTER SC120 is a universal, low cost, 
four wire signal conditioning module designed to match 
the Series 100 process control module range. 
FEATURES: 

Signal conversion for all commonly used process 
control signals 
Signal inversion for applicationswhere the output 1 

has to decrease for increasing input (Reverse 
Action) tb' - 

Signal repeater where a process signal has to be V- I 

buffered to provide increased loop drive 
(input load 100 Ohm, output load 900 Ohm at 
20mA) 
Signal filtering for fluctuating input signals. The 
'Ramp option' allows for the time constant to be 
selected by the user. 
Gain and bias (scaling) adjustments to amplify or 
zero shift a portion of the input signal (signal splitting, ratio operation) 
Combination of 24VDC loop supply with output scaling. For example: 4-20mA 2-wire input and 
conversion, repowering to a 0-10VDC signal. 
Optional versions include dual-input models for 

addition or subtraction 
minimum or maximum selection 

Other optional features are Track & Hold and Peak Hold operation with a maximum of 120 minutes 
holding time. 

Power supplies range from the standard AC power sources 240V, 120V and 24VAC to a variety of DC. 

power sources such as 12VDC, 24VDC and 48VDC. All DC supply models have a DC/DC converter fitted 
to provide power to signal isolation up to 1500VDC. 
A special version of the SC120 is the SC121 which is manufactured without DC/DC converter. This model 
is used in application where external DC power supply is required to accommodate output drive of 100mA 
(24V) and more, as is common with hydraulic solenoid drive applications. 
The SC120 standard module features a wide range of input and output signals, direct and reverse action,:. 
including bipolar input. For bipolar output refer to BSC133. 
Input and output signals range from 0.1V to 100VDC and 100gA to 1ADC. All units are factory calibrated 
to customer specification but can be trimmed to final requirementsby the SPAN and OFFSET controls (15- 
turn trimmers) located on front. The output signal level is indicated by LE.D. on front, giving a clear 
indication of module function, presence of signal and output loop closed (for current outputs only). All 
units are fitted with a 0.1 second filter. This filter constant can be increased or decreased if required. RF 

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

r. 

GENERAL SPECIFICATIONS 
Mounting: DIN-Rail, gear plate 
Termination: Screw terminals on front 
Protection class: IP40 (IP55 Enclosure opt.) 
Weight: 0.300 kg 
Housing material: Polycarbonate 
Accuracy: 0.2% of span 
Temperature effect: 0.01% per ' C 

Operating temp. range: -10...+60' C 

Output load effect: less than 0.2% up to max. load 
Output loop drive: 10mA into 0-2000 Ohm 

20mA into 0-900 Ohm 
50mA into 0-360 Ohm 

Input/output isolation: non (use SI130 for isolation) 

BLOCK DIAGRAM 

1 2 3 

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

DRN 

4-8-91 
TITLE DATA SHEET 

SIGNAL CONVERTER 

NO 

SC120 and SC121 Rave. -- 
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 _A.P.C.S. 

TYPE NO. DESIGNATION 

Power Supply: 

SC120 - X )00000( 

1 = 240VAC ±10%, 4W. 
2 = 120VAC ±10%, 4W 
3 = 24VAC ±10%, 4W 

= 48VAC ±10%, 4W 

Input: 

5 = 12VDC ±10% 300mA max 
6 = 24VDC ±10% 150mA max 
7 = 48VDC ±10% 70mA max 
8 = Other (specify) 

01 =) Not used refer 11 = 0-1mA (470 Ohm) 21 = ±1V(100k) 
02 =) to MVT123 for 12 = 0-5mA (240 Ohm) 22 = ±5V(470k) 
03 =) input <100mV 13 = 0-10mA (100 Ohm) 23 = ±10V(1M) 
04 = 0-100mV (470k) 14 = 0-20mA (100 Ohm) 24 = ±20V(1M) 
05 = 0-200mV (470k) 15 = 0-50mA ( 50 Ohm) 
06 = 0-500mV (470k) 16 = 4-20rnA (100 Ohm) 
07 = 0-1V (470k) 17 = 10-50mA( 50 Ohm) 
08 = 0-2V (470k) 18 = 0-100gA(1k) 
09 = 0-5V (1M) 19 = 0-1A (1 Ohm) 
10 = 0-10y (1M) 20 = Other (specify) 

Output: 

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

Action: 

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

1 = Direct 
2 = Reverse 

Options: 

AUXILIARY SUPPLY FOR 2-WIRE 
TRANSMITTER OPTION 6 

Power 

1 1 2 
1 

3 1 

SUPPLY 

SIGNAL ()OFM 
CONVERTER 

C)SPAW 

A.P. C.S. 

roosin INPUT 

+ - 24,/ + -- 
10 9 1 I 7 I 

.'test 
0.4 -2 Vdc 

-J 

load 

out 
-10V(example) 

'4-20mA 

Loop powered 
instrument 

R load max = 22 - 
UT (Ohm) 

0.02 

UT = Voltage drop across loop 
powered instrument 
(12V typically) 

1 
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C.S. 

DESCRIPTION 
The Signal Isolator SI 130 provides true 

3-way galvanic isolation: 

- Power supply (AC or DC) is magnetically 

coupled into the circuit, supplying both 

input and output circuits seperately. 

- Input is converted into a frequency pro- 

portional to input signal and optically 

coupled to the output circuit where it 

is converted back to an input-proportional 

analog signal with high driving capability. 

In this way isolation of 1500VDC or 1000VAC 

R.M.S. is provided as well as flexibility 

for signal conversion. 

The isolator can be calibrated for: 

- 1:1 signal transmission (4-20mA IN / 4-20mA OUT) 

- Zero based input and live zero output (0-5V IN / 4-20mA OUT) 

- Live zero input and zero based output (4-20mA IN / 0-10V OUT) 

- Reverse or direct action 

The output signal level is indicated by L.E.D. on front, giving a clear 

indication of module function, presence of signal, and output loop closed 

(for current outputs only). 

Span and zero is front adjustable by multiturn trimmers, providing a high 

degree of field-flexibility. 

GENERAL SPECIFICATIONS 
Mounting: DIN-Rail, Gear Plate 

Termiantion: Screw terminals on front 

Weight: 0.300 kg 

Accuracy: 0.15% of span 

Linearity: 0.15% of span above 0.2mA 

Repeatability: 0.1% of span 

Temperature effect:0.01% per °C 

Isolation: 1500VDC, 1000VAC R.M.S. 

Output loop drive: 10mA into 0-2000 Ohm 

20mA into 0- 900 Ohm 

50mA into 0- 360 Ohm 

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

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

SIGNAL ISOLATOR SI 130- 

A5 

BLOCK DIAGRAM 

1 2 

10 
9 

CONNECTION DIAGRAM 
Power Analog input 

Ac 

4. 

(0c) 

1 1 2 13 j 
SUPPLY 

SPANO 

2E800 

SIGNAL 
ISOLATOR 

A.P C. S. 

INPUT 

r-----1 

10 1 9 1 8 1 7 1 8 

I 

Output Input 

Frequency input Passive pulse input 

1 2 1 3 f 1 

SUPPLY 

SPANO SIGNAL 

ZER00 
ISOLATOR 

A.P C.S. 

OUT INPUT 

10 1 9 1 8 1 7 

SUPPLY 

SMNO 

ZER00 

SIGNAL 
ISOLATOR 

AILF!CAt 

91ank INPUT 

r-----1 

11019181718 III 1.1=,;4yri 

18 N TITLE DATA SHEET 
SIGNAL ISOLATOR 

NO 
SI 130, REV. 6 
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A.P. C.S. 

TYPE NO. DESIGNATION 

Power Supply- 
,. 

SI 130- X XX X X XX 
1 --- 

1 = 240VAC ±10%, 4W *) 4 = 24VDC, 200mA 
2 = 120VAC ±10%, 4W *) 5 = 48VDC, 140mA 
3 = 24VAC ±10%, 4W *) 6 12VDC, 400mA 

*) 7 = other (specify) 
Input: 

01 = 4-20mA (100 Ohm) 06 = 1-5V (200 kOhm) 
02 = 0-20mA (100 Ohm) 07 = 0-10V (100 kOhm) 
03 = 10 -SOmA (50 Ohm) 08 = other (specify) 
04 = 0-1V (200 kOhm) 
05 = 0 -51/ (200 kOhm) 

Output: 

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

Action: 

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

1 = direct 
2 = reverse 

}Options: 
1 00 None 
*)01 = Thermocouple input (specify type and range) 
1.)02 = RTD input (specify type and range) 
*)03 = Frequency input: Calibration range 0-50Hz...0-3kHz 

(Sine, Triangle) Sensitivity: 200mV p.p. (70mVR.M.S.) min, 22V p.p. max. (square, pulse), Input impedance: 10kOhm 
Linearity and repeatability: 0.2% of range 
Temperature effect: 0.012%/°C 
Offset: -50% of range (example 1-2kHz input) 
Span: ±20% 

INPUT 

+V 

8 I I 6 

Cl'. 

V 

O 

OPTION 11 - Loop Powered Device Input 

A 24VDC power supply is available to supply up. to 30mA into any field transmitter - typically loop powered 0.4-2V 
transmitters. 

In the interest of development and improvement A.P.C.S. Pty. Ltd. reserve the right to amend, without notice, details contained in this publication. No legal liability will be accepted 4 A.P.C.S. Pty. Ltd. for any errors, omissions or amendments. 

1 
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POWER SUPPLY PS 109 
Description. 
The Power Supply PS109 has been designed as an auxiliary 
power supply to match the A.P.C.S. Series 100 process control 
module range. It is configured as double channel regulated 
supply with output load at 1W maximum per channel. By 
external interwiring (see connection diagram below) the 
two channels can be used in parallel, in series or bipolar. 
All AC supply models have power transient protection as 
a standard feature. A green L.E.D. indicates "power on" 
condition. 

The DC supply models contain a DC/DC converter with input 
to output isolation 1000 VAC/1500 VDC and isolation from one 
output to the other. These are particularly useful where a 
voltage step-up (12V in, 2 x 24V out) or a bipolar supply 
(12V in, ±15V out) is required. Output is short circuit protected in all models. Power Transient protection 
is standard. Two optional relays can be fitted for interlock or alarm functions such as "power fail alarm". 

46 

S;P'Y I 

pck 
of 

I 

lo 

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

General Specifications 
Mounting: 
Termination: 
Protection class: 
Weight: 
Housing material: 
Output voltage regulation: 

Ripple: 
Temperature effect: 
Operating temperature 
range: 

DIN-Rail, Gear Plate 
Screw terminals on front 
IP40 (IP55 Enclosure opt.) 
0.300kg 
Macrolon 
±0.1V up to maximum 
specified load 
4mV p.p. at max. spec. load 
0.01% per Degree C. 

-10... +60 °C 

Isolation input/CH1/CH2: 1500 VDC, 1000 VAC R.M.S. 
For power supply, output combinations and options refer to 
TYPE NO. DESIGNATION listed overleaf. 

Power 
AC (AD 

(DC) 
1 1 2 

SUPPLY 

A. P. C. S. 

CH1 

POWER 
SUPPLY 

+ - + 

0 
CH2 

10 1 9 1 8 1 7 1 

series 
output 

BLOCK DIAGRAM 

AC input 

DC input 

Connection Diagram 

H 1121 1 

SUPPLY 
POWER 
SUPPLY 

A.P.C. S. 

CH1 CH2 

+ - + 

O 

10 9 8 7 

parallel 
output 

For details refer 
Option 1 overleaf. 

SUPPLY 
POWER 
SUPPLY 

A. P. C. S. 

CH1 CH2 
O 

10 19 8 1 

bipolar 
output 

ov 

DRN 14/4/88 TITLE DATA SHEET 
POWER SUPPLY 

NO 

PS109 Rev 3 
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_A.P.C.S 0,114/ 

;Type ,No. Designation 
npUt1Supply): 

1 i'= 240VAC, 4W 
2 = 120VAC, 4W 
3 = 24VAC, 4W 
4 = 12VDC ± 20% (isolated) 400mA 
5 = 24VDC ± 15% (isolated) 200mA Option 1 

i. 6 = 48VDC ± 10% (isolated) 140mA 
7 = other (specify) 

Output. 

PS1 09 - 1( X X 0 0 X 

01 = 2x3ODVC, 30mA 08 = 1x24VDC, 40mA, 1x5VDC, 200mA 
02 = 2x24VDC, 40mA 09 = 1x24VDC, 40mA, 1x15VDC, 50mA 
03 = 2x15VDC, 50mA 10 = 1x24VDC, 40mA, 1x12VDC, 50mA 

.04 = 2x12VDC, 50mA 11 = 1x24VDC, 40mA, 1x1OVDC, 80mA 
05 = 2x1OVDC, 80mA 12 = 1 x24VDC, 40mA, 1 x8VDC, 100MA 
06 = 2x8VDC, 100mA 113 = other (specify) 
07. = 2x5VDC, 200mA ")14 = 1 x24VDC, 180mA 

*)15 = 1 x24VDC, 160mA, 1 x ± 15VDC, 30mA 
Options: 

*)1 = DC supply version (includes DC/DC converter) 
")2 = Power fail relay 
")3 = None dedicated auxiliary relay 
*)4 = 2 x none dedicated relays 
")5 = Special assy to customers requirements 
")6 = Adjustable output option: one channel 7 .... 20VDC 
")7 = High power version (outputs 14, 15) 

*)8 = Battery charge version 
!`)9 =- Other 

DC/DC Converter, Option 1 

The DC input voltage is converted to a 20kHz pulse and fed into a push-pull primary of a ferrite 
transformer. The two secondary windings can be configured for step-up, step-down or 1:1 conversion. 
The secondary AC voltage then is rectified, filtered and regulated by means of 3- terminal regulators.. 

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

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

") Price extra 
In the interest of development and improvement AP.C.S. Pty. Ltd. reserve the right to amend, without notice, details contained 
in this publication. No legal liability will be accepted by A.P.C.S. Pty. Ltd. for any errors, omissions or amendments. 
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C.S. 
DESCRIPTION: 
The QUAD ALARM QAU805 is a member of 
the A.P.C.S. Series 800 monitoring relays. 
This module combines a number of functions 
typical for monitoring requirements in the 
process control industry in one sturdy and 
compact DIN-rail housing. Using a modular 
design a high degree of combinations for 
various functions can be configured during 
assembly to optimise the QAU805 to specific 
applications. 
Basically the QAU805 will accept one input 
which can be almost any type of sensor or a 
high level process signal. The module 
provides an auxiliary 24VDC/20mA loop power 
supply or auxiliary supply to proximity 
sensors. For connection to other equipment, 
a scaled high level retransmit output (such 
as 4-20mA) is available. 

0 0 0 0 ()` 
1 2 3 4. 
SUPPLY 

QUAD ALARM 
GAO 805 

e4 1 

_0 

INPUT 

02 
3 

12 11 10 9 8 7 

6r 

0 0 0 0 0 0 
Four individual settable trip points can --7-, 
produce open collector, relay contact or solid state relay outputs. All trip 
points have a front status indication. The three settable points are adjusted ; 

via 15-turn potentiometers with the help of test sockets giving a 0-5V.tri ! 

set range. Calibration Example: 
Input is 0-100°C, 3-wire Pt100 
Trip point 1: 20°C = trip set 1V 

Trip point 2: 40°C = trip set 2V 
Trip point 3: 80°C = trip set 4V 
Trip point 4: 90°C = trip set 4.5T 
Retransmit output: 4-20mA (to recorder for example) 

Reverse or direct trip action and dead band variations on each point are 
factory set but can be altered if requirements change, by relocating links AndA 
or changing resistors. 
The retransmit output is not galvanically isolated. Output signal type and.' 
calibration are normally factory set. Again recalibration can be carried out 
by resistor change and final internal trim adjustments. 
Typical applications: 

- multistage discrete control (2 x heat, 2 x cool) 
- monitoring high/high, high, low, low/low, for example on vital 

4-20mA process signals. 
- multistage alarming, NPN transistor output which provides a low cost 

alternative for PLC inputs. 

GENERAL SPECIFICATIONS: 
Mounting: 35mm DIN-rail 
Termination: Screw terminals 
Weight: 0.47 kg max 
Size: 62Wx72Hx110 Depth 
Housing material: ABS/Hostaform 
Calibration accuracy: < 0.5% of range 

Trip repeatability: < 0.5% of range 
Trip response time: < 100mSec 
Ambient temp. 

operating range: -10...+50°C 
Temperature effect: 0.02% per °C 

Output drive: lmA into 1.8k0hm 
20mA into 900 Ohms 

For power, input and output combinations refer to TYPE NUMBER DESIGNATION 
listed overleaf. 
For connection diagram refer to relevant Connection Circuit sheet packed with 
each unit. 

DRN 

-71/c. 

TITLE PRELIMINARY DATA SHEET 
QUAD ALARM 

NO 
QAU805 
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-A.11 C.S. \b...00.4 
TYPE NO. DESIGNATION 

Power Supply: 
1 = 240V/50Hz 
2 = 120V/50Hz 
3 = 24V/50Hz 

*)4 = 48V/50Hz 

Input: 

QAU805-XXXXXXX 

5 = 12VDC 
6 = 24VDC 
7 = 48VDC 

*)8 = Other (specify) 

(single ended high level) 

01 = 4-20mA (2 wire, 24VAUX) 11 0-10VDC 
02 = 4-20mA (Ext. source) 12 = 0-15VDC 
03 = 10-50mA 13 = 0-20VDC 
04 = 0-1mA 
05 = 0-20mA 
06 = 1-5VDC 
07 = 0-0.5VDC 
08 = 0-1VDC 
09 . 0-2VDC 19 = other high level 
10 = 0-5VDC 20 = other (input card, 

see options) 

Alarm Output: 

1 = 4 x open collector NPN (standard) 
*)2 = 2 x relay, contact 10A/240V 

*)4,. 4.x " 

*)5-)=-2 xsolid state 
*)6 3 x " 

II 

*)7 4 x 

*)8 = other 

Retransmit output: 

ft 

II 

tl 

relay (3A/70-260VAC) 

SUPPLY CONTACT OUTPUT 

®1® 
1 2 

SUPPLY 

QUAD ALARM 
QAU805 

A.P C.S. 

INPUT 0 
12 11 10 

-92 

14 

COMMON 

4- 
2-Wire 

2-Wire 

CONTACT CONFIGURATION 

ele ele 
1 2 3 4 5 6 

12 11 10 9 8 '7 

Tele ele 

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

For 0-20mA input 0-5V trip set' 
e.g. 4-20mA input 12 1-5V tnp set 

+ 
SNP- 

RETRANSMIT OUTPUT em. 

Transmitter (Loop Powered) Input 01 
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Intelligent RIM4 DIM Rail 
Process Module: Mita 
rnOCISUM 4 -20m0, 0-10V, or 0-100V - 

, 5 ,...'f S 

i 4 

e ..k41,4$1t 

s 

- 

esk, . 

Features 
Pushbutton calibration and setup 
Displays in engineering units 
Full isolation between input/output/power 
supply 
240V, 110V or 24VAC operation (DC optional) 
Computer tested 
Two alarm/control relay outputs (5A) 
Rugged construction 
Programmable display brightness 
Surface mount kit available 
Peak hold, tare or keypad security function 

Options 
Optically isolated analog retransmission 
4-20mA, 0-1V and 0-10y 
RS232/RS485 serial output . 

Isolated output to power transmitters etc 
9 to 55 VDC fully isolated power supply 
Other models available to measure: 
Temperature, weight, frequency, AC. 
volts/amps, pH, conductivity etc. 

AUSTRALIAN MADE 

Description - 
The RM4 series of DIN Rail Modules is designed and manufactured in Australia, to meet the wide 
variation of uSetCeequirements. The RM4-IV accepts DC inputs of 4-20mA, ±1V, ±10V and ±100V etc., 
with the resultant display reading directly in engineering units. The instruments feature flexible 
pushbutton calibration and programming to suit most applications. 
The programmable-digital filter improves stability by smoothing out short term interference. Each 
instrument is supplied with two control/alarm relay outputs. Optional outputs indude an isolated 
DC voltage (to ipower external transmitter/sensor) and retransmission (isolated) analog 4-20mA, 
0-1V, or 0-10V or serial RS232/RS485. 
An external inpiit is configurable to perform one of various functions ie, Peak Hold, Peak or Valley 
Memory, Tare or two levels of keypad security. 
Full electrical isolation between power supply and input voltage/current and retransmission has 
eliminated grounding and common voltage problems. An optional DC power supply allows fully 
isolated operation from a 9-55VDC source. This isolation feature makes the RM4 ideal for 
interfacing to PLC's, computers and other data acquisition' equipment. 
The RM4 series of DIN Rail Mount Process Modules is designed for high reliability in industrial 
applications. The high brightness 4 digit LED display provides good visibility, even in areas with 
high ambient light levels. A unique feature of the RM4 is the programmable brightness functiop, 
this allows the unit to be operated with a low display; brightness, to reduce 
the instrument power consumption. i! 

, g,. .3: 

.. ,t 

Electro Chemical Engineering Pty.Ltd. 
90 Calder Rd, Rydalmere-NSW 2116 ; Ph (02) 684-2499 Fax (02)"684 211"8: 
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SPECIFICATIONS 
TECHNICAL SPECIFICATIONS Output (standard): 2 x relays, form A, rated 5A resistive 

Input types: Link selectable 4 to 20mA or Relay action: Programmable N.O. or N.C. 

Impedance: 

DC Volts -2 to 2V, -20 to 20V, 
00 tO 100V, 

800 (4 to 20mA) 
IMO on DC voltage 

OUTPUT OPTIONS 

Retransmission: Analog 4 to 20mA, 0 to 1V . 

and 0 to 10V link selectable 

ADC resolution: 1 in 20,000 Serial RS232 or RS485 

Accuracy: 0.1% of FS when calibrated DC voltage out: Isolated ±12V(24V) or ±5V(10V) 

Sample rate: 4 per sec PHYSICAL CHARACTERISTICS 

DC conversion: Dual slope ADC Case size: 44mm x 91mm x 115mm 
'Microprocessor: MC68HCO5C8 CMOS Panel cut out: DIN Rail mount, DIN1 & DIN3 
topbient temp: 40 to 60°C (EN50035 and EN50022) 

5 to 95% non condensing Connections: Plug in screw terminals 

Display: Red LED 4 digit 7.6mm (max 14 g wire) 

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

Weight: 400 gms basic model, . 

450 gms with option card: 

Display brightness: Programmable range min to max 
Power useage: . AC supply 4 VA max, 

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

- 

REMOTE INPUT 

RETRANSMISSION + 

ELECTRICAL 
CONNECTIONS 

DC VOLTAGE 0A3 + 

DC VOLTAGE OP - 

INPUT + 
MECHANICAL 

INPUT 
. INSTALLATION 

./..-,RELAY 1 NO CONTACT 

RELAY 1 N/O CONTACT 

RELAY 2 N/O CONTACT 

RELAY, 2 WO CONTACT 

ACTIVE (DC-VE) 

NEUTRAL (DC+VE) 

CASE . EARTH 

DIMENSIONS 

JAvailable from: 

'- 

. -.1 

L$ 

ORDER CODE Ram-iv-E]===== `." 

POWER 

240 VAC El 1131 0 

110 VAC El - 0 

24 VAC 1111 

9 to 55 VIDC D El 

RETRANSIMSSION OUTPUT 
RIA4.4V- 000 
ANALOG (4-2GM. 0-1V. 0-10V selectable) 

RS232 

RS485 

A 

2 

4 

DC VOLTAGE external sensors etc) 
R114-1V- 0 00 - 0 Li 
±SV (use as 10V across - output) 

i12V (use as 24V across . & - output) 

. 

- 

El 
RM4IV8A91 
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Intelligent RM4 DIM Rail 
Process Module: RI144G 
measures ght, force, torque, pressure, level 

P F 
ss, 

s is s 

Features 

AUSTRALIAN Al4pg: 

C'CA, 

Pushbutton calibration and setup 
Displays in engineering units ';111ZC. 

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

- .A 
240V, 110V or 24VAC operation (DC optional) 
Computer tested 
Two alarm/control relay outputs (5A) 
Rugged construction 
Programmable digital brightness 
Tare, peak hold or keypad security function 

Options 
Optically isolated analog retransmission 
4-20mA, 0-1V and 0-10V. .=''. ' - 
RS232/RS485 serial output 
Isolated DC output to power trans titters etc 
9 to 55-ypc fully isolated power:supply, 
Other' models available to measure: 
4-20mA/DCvolts, weight, torque, pressure, 
ACvolts/amps, frequency (rate), 
pulse/totaliser, pH, conductivity etc. 

Description 
The RM4 series of -DIN Rail Process Modules is designed 

ance man A manufactured in ustrali'a;lolmeei 
the wide variation in user requirements. The RM4-SG accepts its input from any conventional 
4 arm strain,gauge bridge and has a full scale sensitivity ranging from 5mV to 200mV. Two level: 
of bridge 'excitation are provided (5V and 10y). The instruments feature flexible pushbuttor 
calibration and programming and may be scaled to read directly in engineering units. 
The programmable digital filter improveS stability by smoothing.out short term interference. Each 
instrument is supplied with two control/alarm relays as standard. Optional outputs include an 
isolated DC voltage (to power external transmitter/sensor) and retransmission (isolated) analog 
4-20mA, 0-1-V7-0-10V or serial RS232/RS485. 
An external to perfOrin dne of various functions ie, Peak Hold, Peak or 
Valley Memory, Tare-or two leVels of keypad security. 
Full electrical isolation between power supply, input .voltage/current and retransmission 
eliminateitrOunding and common voltage problems: This isolation feature makes the RM4 ideal 
for interfacing to PLC's, computers and other data acquiSition equipment. 
The RM4 series of DIN Rail Mount Process Modules is designed for high readability in industrial 
applications. The high brightness 4 digit LED display provides good visibility, even in areas with 
high ambient light levels. A unique feature of the RM4 is the programmable brightness function,, 
which allows the unit to be operated with a low display brightness to reduce 
the instrument power consumption. 

Electrcrehemical Engineering-Pty.Ltd.- 
90 Calder Rd, Rydalmere NSW 2116. Ph (02) 684 2499 Fax (02) 684 2118. 
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loria1114.12101 VP T.' '40%;^ vAir"Vetifil5.1% WOCIPMPre 

Input tpes: Ratiometric 4 arm strain gauge 
MeaSuOg pnge: Full scale 5mV, 10mV, 20mV, 

TECHNICAL SPECIFICATIONS 

041,404,1011144 

SPECIFICATIONS 

100mV & 200mV link selectable 
. ':;Ektifitii5rirVoltage: 5V and 101/link selectable 

Bridge resistance: 80S2 to 2000a 
Accuracy: 0.01%"0 & display) 

15 per sec (standard) 
(30 per sec optionally available) 
18 birdtial slope ADC. 
MC88171C05C8 CMOS 
46166ft 
5t'(:65% non condensing 
Red LED 4.digit 7.6mar :" I 

Programmable range 'Mm n. to mai,;; 
AC 240V, 110V or 24V 50/60Hz 
DC 9 to 55V 
AC supply 4 VA max, 
DC supply, consult AIC (depends 
on display brightness & options) 

.e 

Sample rate: 

OC conversion: 
s.,.: 

icioprocessor: 
iibient temp: 

,..44-1, 

umidity: .." 

Display types: 
piSplay brightness: 
Power supply: 

IS.,Wer useage: 

l'attir 

zulot 

t: NtEAC::: ' 

) ' rtirSIL ARAVINCiit) 40,4 )4 4; , 

Output (standard): 2 x relays, form A rated5A ce4i,stive 

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

OUTPUT OPTIONS 

Retransmission: Analog 4 to 20mA, 0 to 1V 
and 0 to 10V link selectable 
(system accuracy ben& tharr0.05%) 
Serial RS232 or RS485 

DC voltage out: Isolated ±12V(24V) or -±5V(1oy) 

PHYSICAL CHARACTERISTICS I 

44mm x 91mm x 120716 
DIN Rail mount, DIN1 & DIN3 
(EN50035 and EN50022) 
Plug in screw terminals..: 
(max 14g wire) wry,' so 

400 gms basic model, 
450 gms with option card 

Case size: 
Mounting: 

Connections: 

Weight: 

REMOTE INPUT 

RETRANSMISSION 

RETRANSMISSION 

ELECTRICAL 
CONNECTIONS 

RELAY 1 WO CONTACT 

RELAY ril/.0 CONTACT 

RELAY 2 WO CONTACT 

RELAY 2 WO CONTACT 

.6. 

.LOAD CELL/STRAIN, GAUGE . 

PRESSURE TRANSDUCER 

-4 

MAINS EARTH (CASE EARTHY 1 

_ 

DIMENSIONS 

' 

; 

CHANICAL 
' 4.0-mINSTALLATION 

" H4-rom 

ge+ 

1$` 

12Cettrn 

* ORDERtODEawoq 
RM4JEJ-LJ 
POWER SUPPLY 

RIA4-SG- -DOD 
240 VAC 

110 VAC 

24 VAC 

9 to 55 VOC 

RETRANSMISSION OUTPUT 

RIA4-SG- 0 0 - 0 0 
L,r, 'ANALOG (4720m.A.9-1V. 0..lay !electable).- 

b'-1,1S21 .e' .32C. t1 -gr I- 104; 1;;.;.. 
RS485 

. 7'r*-1 '2'. : :72. FC, btobiert: 

10 
' 

El II 
El 

CO 
El 
Eli 
El 

El 
'o 

. 

. 

DC VOLTAGE OUTPUnto power external sentient etc) 

RM4-SG- 0 0 0 - 0 Li L__J 
±5V (use as 10V across + & output) . 5 

±12V (use as 24V across + & - output) 

RM4SG27D91 
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1 

1 

1 

;:intelligent P.M4 -MOnitort:,.y. 
.ov,..c...0.,.,. J, : ,:. 

Model -PM4-IV.i-?:': 

(.0.s9wrfs:.qomaff ow, 0-101/ or-0-100V 
..,:7,,,,......../- 

Wide choice of 
displays .,. ' : 

available: .. 1.13.; 1 ., ;.,7, s " 
tro 1, rt. an LIU 1...f.0 

10.2mm LCD 41/2 digit 
, 

P FV A 

14.2mm LED 6 digit plus keypad 

.1 ; 

20mm LED 4 digit 

nrtnn 
U U 1_1.1 1 

12.7aim LCD 4 digit, 

2t1 ; 

P F V A 
. .1* 

)' 

,..ilAUITRAWA WIDE 

',,:3E11103/6. 

'. 2 

' 20 segment LED 
bar graph plus 

7.6MM LED 4 digit 
display with keypad 

\\14.2mm LED 5 digit plus keypad Cs....1R 

--and annunciator 

Description .. Features -. .' 
. 

The PM4 series of process monitors is designed" i_. Pushbutton calibration and setup 
and manufactured in Australia, to meet-The:- --*--Dispilays in engineering units ''!: 

wide . variation of user requirements. The _AL ..Full-isolation between input/suIput/power 
PM4-1V acc-epts-DC inputs of 4 to 20mA, tly, -:, ......:supoy 

. 

±10v and ±100v etc, with the resultant display ,' -', 240V, 110V or 24VAC. operation 
readlog... dir.ectly __in engineering units. The (DC optional) ;:.. . '.;,,''''' ,'.. 

instruments- feature flexible, pushbutton Computer testedl .. calibration and programming ,to suit most 
applications. . Alarm/control relay-ouiput (5A) t- 
The programmable 4digital filter improves Rugged construction 
stability by smoothing out °short term 
interference. Each instrument is supplied with 
a sinble control/alarm relay. Optional outputs 
incluae an additional relay, isolated pc 
voltage -(to power eternal transmitter/sensor) 
and retransmission---(Isolated) analog 4-20mA, 
0-1v, 0-10v or serial RS232/RS485. 
An external-input is configurable to perform 
one of various functions ie, peak hold, peak 
and valleytnemory, alarm reset and security 
lockout. E. 
Full electrical isolation between power supply, 
input voltage/current and retransmission has 
elimated grounding and common, voltage 
problems. This isolation feature-nakesibe,PM4 
ideal for interfe4,ing to 'PLC's, computers and 
other data acttlitsition equipment. 

' 

Remote input to perform special functions 
ie. max/min, peak/ display hold, security 
lockout 

Options 
2nd relay output (5A) 
Optically isolated analog retransmission Jar 

4-20mA, 0-1V and 0-10V 
RS232/RS485 serial output '3,17 

Isolated output to power transmitters etc 
9 to 55 VDC fully isolated power supply 

' Other models available to measure: - 

Temperature, weight, frequency, AC h'A 

volts/amps, pH, conductivity, 
BCD, RS232 & RS485 etc. r-A 

AMALGAMATED INSTRUMENT CO 17 

ACN 001 589. 439J 
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r 1111r. ckr "try mei rUlly ollAi s.s EA ' -,towstaratt: .seiteacipp 113,16.4.4411407Isitrs ININOWS*X411111101; 

9,7L14, 
: 

r 't 
\r SPECIFICATIONS 

TECHNICAL SPECIFICATIONS : 11 , ..f, . Power useage: - AC supply 4 VA max, 
Input types: Link selectable 4 t 

' & 
o 20mA or 

--, . 41s. 
4, 

; -' ' DC supply, consult AIC (depends 
, 

DC Volts -2 to 2V, -20 to 20V, 
on display type & options) 

41-2f ?e-10010'100V it ' , ....,, Output (standard): 1 x-relay, form A, rated-5A resistive 
.. , 

Impedance: 80C2 (4 to 20mA) 
1Mil on DC voltage _ 

- 
ADC rlutio tin 20,000 ii.viiNni4v 
Accuccy: .1% of Fs, 4,0,calitirated 
Sample-,rate: . 4:per sec 
ADC onversioll: Dual . 

Microprocessoi- MC68HC65C8MO'S 
....1 Ambient temp, . -,OED models%40 to 60 C, =--' La .44ssur . 

' .;.-- -` LCD moders -10 to'50°C -, 
1 . 

Humidity:., -:-.-/, f:,- 5 to 95% non condensing - - 

o ' 

Display: tys: LED. models 4 digit 20mm, 
5 digit 14.2mm + status LEDs + 

1. 4 way keypad,----- 
6 digit 14.2mm + 4 way keypad,: 
LED bar graph 20 segment bar'--., 

Ti 
LCD models 4 digit 12.7mm, 

Q Vic 'r 41/2 digit 10.2mm ;4-3. Weight: 

- 4 digit 7.6mm + 3 way keypad 

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

OUTPUT OPTIONS 

2nd relay: - Same specs as 

Retransmission : Analog 4 to 20mA, Q:to:1V 

(form C 

and 0 to 10V link selectable:.:. 
Serial RS232 or RS48:":',-- 

DC voltage out: Isolated ±12V(24V) 

PHYSICAL CHARACTERISTICS :% 

Bezel size: 
Case size: 

Panel cut out: 
Connections: 

Poweic 5Oli; AC 240v,-111W or 24V 50/60Hz 

Ps. s 
qt. . 

! INSTRUMENT DIMENSIONS 

DC.9 to 55V `4. 

P 

48 

DIN 48mm x 96mm x 10mm 
44mm x 91mm x 115mm behind 
face of panel 
45mrri x 92mm :I-1 MilM170.7' 
Plug in screw terminaka'IZ;.,.. 
(max 14 g Wire) .; 

400 gms basic mod" 
450 gms with optipl; 

kat.; 
PANEL MOUNT INSTALLATION 

44mm 1 

1.' 

961Tirn 
051Tini 

REAR PANEL 

ISOLATED 
REIRANTNISSON 

(CITIO;n00 

'SOWED DC OUTPUT 
(Opficnad . 

Poo 

2nd RELAY 
(OplimaQ 

P410, 17' 

777- 
0 

Eii11ii1 
,::'. 

0 

A B C D E F liJ l i K : 

F +?;,+ 1 2 4 5 6 7 '8 9 la u 

7 or, ........,*.}:, 777 ! 7 117 

PANNTI 

AC KUIRAL 

AC ACTNE 00) 
RELAY I 

coon N/O 

CO GND 

Mounfitig Otack (2oin .t..1 

9r,?' ' 1.7 Cl 
Side 'View.. Of. moiint1642 

ORDER CODE 
Pr!44-w-=== -ED= 111 
POWER SUPPLY 

PM4-1V-===-013p-..poppla 
- 240 VAC; 

24 VAO 

9 to 55 VDC ... . : ...... 
DISPLAY TYPE r 

.f.4:1 PM4-W-0(30-=M-0 Digas. 
4 DIGIT LED 

5 DIGIT LED KEYPAD & ALARM LEDs 

DIGIT LED + KEYPAD 

'BAAGRAPH +4 DIGIT DISPLAY 

SARGRAPH + 4 DIGIT DISPLAY + KEYPAD . . . 

4 DIGIT LCD 

41/2 DIGIT LCD 

RETRANSMISSION OUTPUT 

PM44V-000.7 000 4=000 
7 ; 'ANALOG (4-20mA, 0-1V, 0-10V selectab(e). . . . 

LR6232 3 ;Cc., ,r. 

.r1Q RS485 

; ; 

utob 
2ND RELAY OUTPUT 

4 V 0 Q71=10 R 0 la 
DC VOLTAGE OUTPUT (to power external sensors Met ' 
P/11441% (:) 0 CI 1:10 13. MO 1:4 

NOP 40 1P1 PRI tit '1404 '' P ' 
±12V (use as 24V across 6 output) El 

PM4IV8A92 
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Intelligent) PM4 Monitors 4\ 
Modtel -PM44 

evii2.29)11easures weight, force torque, pressure; level 
- isb9qm1 

- 

dIt AMALGAMATED INSTRUMENt CO 

NEWTON METRES 
^t- 

10.2mm LCD 41/2 digit : 

, 

onirtec rn 

12.7mm LCD 4 digit 

Wide choice of 
displays 

available: 
clIt AMALGAMATED INSTRUMENT CO. --Poen 
1-1 

43U. 

di AMALGAMATED INSTRUMENT CD 1. r r rt 
"53 a r arc 

DEMO 
KILOGRAMS 

14.2mm LED 5 digit 
,,plus keypad and 

alarm LEDs 

r 

A 

UNITS 
_ . . 

20mm LED 4 digit 

00A 
%rook. 

MSC', 

icimA 
ocr ii 

f" 

' 

-P FF.), A, V 

F V 

. . 20 segment LED 
grappplus.,;.,wcc. 

.m.' .display with keypad 

a- 
14.2mm LED 6 dgit plus keypad 

Description 
The PrV1416"h0f Process Monito'rt are designed 
ancl:-.M06(ifit*t0.0d in Australia, to meet the 
wide pr1afirn, i:user requirements. The PM4-SG 
accepts''Its:::.inpUt from any conventional 4 arm 
strainl,:taugei -:itifidge and has a- full -scale 
sensitivity ranging from .5mV, to 200mV. Two 
levels of bridge excitation are provided (5V and 
10V). The instruments feature flexible 
pushbutton calibration and-programming and 
maybe.. scaladio_read .directly in . engineering 
units. . 

The filter- improves 
stability by smoothing out short term 
interference:-Eaeh instrument' is supplied with a 
single contrdlidtaim relay (standard). Optional 
outputs inaliki-kv additional relay, isolated DC 
voltage (to 1--,:fower external transmitter/sensor) 
and retransmission (isolated) analog 4-20mA, 
0-1v, 0-10v or..serial RS232/RS485. 
An external i0t is configurable to perform:One 
of various functions ie, tare, peak hold, peak 
and valley Memory, alarm reset- and security 
lock out. . 

Full electricesolation between power supply, 
input voltage/current, and retransmission 
eliminates grounding and .common voltage 
problems. This isolation featUre makes the PM4 
ideal for interfaCing, to 'Pl_c's, dmputers-and 
other data acqtOttion equipment... . 

- 5 

Fe9tgeeS 
PushbUtion,calibraflon and 
!Displi*irr engineering drifts:. " 
Full 'isolation between inPut4outputt 
supply 
Programmable' digital filter 
240V,110\r-tir 24V AC operation 
(DC optional) 
Computer tested 
Alarm/ control relay output (5A) 
Rugged conifri-4-on 
Remote inputjaperform special functions 
ie. cnax/min,.peak/display holci,securlty 
lockout-- - 
Options: 
2rod relay,-..dutput (5A) 
Optically isolated analog retransmission 
4-20mA;;071V and 0-10V 
R$232/RS485:se'rial output 
Isolcitgd-DO:p,utput to power transmitters etc 
9 to 55 VDQ.:fUlly isolated power supply 
Other models available to measure-T-: 
temperature, 4-20mA/DCvolts, 
ACvoltsiamps; frequency (rate),"' 
pulse/totaliser, pH, conductivity; ' 

I BCD, RS232, RS 485 etc. 

---- 

AMALGAM-AO- INSTRUMENT CO 'Z.. 
. . ouutau - 

ACN 001 589 439 C.7 

Indooroopilly Road Indooroopilly SPS SP086 Operations and Maintenance Manual

Q-Pulse Id TMS757 Active 29/01/2014 Page 45 of 403



TECHNICAL SPECIFICATIONS 

Input types: 
Measuring range: 

Excitation voltage: 
Bridge resistance: 
Accuracy: 
Sample rate: 
ADC conversion: 
Microprocessor: 
Ambient temp: 

Humidity: 
Display types: 

Power supply: 

SPECIFICATIONS 
Power useage: 

Ratiometric 4 arm strain gauge 
Full scale 5mV, 10mV, 20mV, 
100mV & 200mV link selectable 
5V and 10V link selectable 
8062 to 200052 

0.2% of full scale 
30 per sec 
10 bit sucessive approximation 
MC68HC05C8 CMOS 
LED models -40 to 60°C, 
LCD models -10 to 50°C 
5 to 95% non condensing 
LED models 4 digit 20mm, 
5 digit 14.2mm + status LEDs 
plus 4 way keypad. 
6 digit 14.2mm + 4 way keypad 
LED bar graph 20 segment bar 
plus 4 digit 7.6mm plus keypad 
LCD models 4 digit 12.7mm, 
41/2 digit 10.2mm 

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

INSTRUMENT DIMENSIONS 

4811irn 

91 

AMALGA._ 

'111P&islb It"ISMUMNr co 

UN 

96mrn 

REAR PANEL 

ISOLATED 
RETRANSMISSON 

(OpHortc0 

isotAnD DC OUIPUT 
C7pOcncs0 

- COM N/C 

COM 2nd RELAY 
(Opfiona0 

I 
44 mm 

0 

1 li 0 
11111J1 

BCDEFHJK L4 
1 2 3 4 5 6 7 8 9 10 11 F I, 3, 

®C) * 
777 77 7717 

MANS EARIH 

AC NEUIRAL (DC) 

AC ACINE (D) 

COM WO 
RELAY 1 

EGA 
GND 

Available from: 

ELECTRO CHEMICAL 
ENGINEERING PTY. LTD. 

90 CALDER ROAD RYDALMERE 2116 
PHONE : 684 2499 

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

Output (standard): 1 x relay, form, A rated 5A resistive 
Relay action: Programmable N.O. or N.C. 

OUTPUT OPTIONS 

2nd relay: Same specs as relay 1 

(form C optional) 
Retransmission: Analog 4 to 20mA, 0 to 1V 

and 0 to 10V link selectable 
Serial RS232 or RS485 

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

PHYSICAL CHARACTERISTICS 

Bezel size: 
Case size: 

Panel cut out: 
Connections: 

Weight: 

DIN 48mm x 96mm x 10mm 

44mm x 91mm x 120mm behind 
face of panel 
45mm x 92mm +1mm &- 0mm 
Plug in screw terminals 
(max 14g wire) 
400 gms basic model, 
450 gms with option card 

PANEL MOUNT INSTALLATION 

4 92mm 

PANEL CUT OUT 

ORDER CODE PM"G"======== 
POWER SUPPLY 54444G"=00- 
240 VAC 

110 VAC 

24 VAC 

9 to 55 VDC 

DISPLAY TYPE RA4--90-M- 
4 DIGIT LED 

5 DIGIT LED + KEYPAD & ALARM LEDs 

8 DIGIT LED + KEYPAD 

BARGRAPH + 4 DIGIT DISPLAY 

BARGRAPH + 4 DIGIT DISPLAY + KEYPAD . . . 

4 DIGIT LCD 

492 DIGIT LCD 

RETRANSMISSION OUTPUT 

PM44G- o o o-oo n000 
ANALOG (4-20mA, 0-1V, 0-10)/ selectable) 

RS232 

RS485 

2ND RELAY OUTPUT 

PM4-SG- 000 -0[1-(3 R 

El 
El 

D 

4 

Ell 
4 

FE) 
Ell 

DC VOLTAGE OUTPUT (to power external sees° m em) 

PM44°000-00-00M 
i5V (use as 10V across + - output) 

±12V (uses as 24V across +& - output) 

0 
0 

PM4SG10F92 
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S ECTION 1 

MAINTENANCE INSTRUCTIONS 

TEST REPORTS 

S ECTION 2 

EQUIPMENT CATALOGUES 

S ECTION 3 

M.C.C. DRAWINGS 
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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 Ecuioment 

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 be recommended. 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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16AINSP3.FRM DATE: SI 

MPU-16A PRESHIPMENT INSPECTION & TEST CERTIFICATE REV. 3 

MODEL NUMBER: Pswisf.. Pwrc. 4-2 co 
SERIAL NUMBER: 4-o4 244- 
INSPECTION 
LABEL: MODEL NUMBER: /- 

SERIAL NUMBER: 

MECHANICAL CHECK 

MOUNTING HARDWARE: PANEL /- 
SURFACE 

FUSES: CSA/UL 
TRIP FUSE 
ALARM FUSE 
POWER-SUPPLY FUSE 

KEYPAD/DISPLAY 

CARTON LABEL 

ACCESSORIES: EFCT-1 KIT 
ICT-1 KIT 
ICT-2 KIT /- 
ICT -2 CABLE C7"-- 

MPU-16A MANUAL, REV: bdt 

IEC N/A 

COMMUNCATIONS MANUAL, PROTOCOL: REV: 

INSPECTED BY: 

TEST 
CURRENT CALIBRATION 
PEAK CURRENT SAVE /- 
CURRENT UNBALANCE 
TEMPERATURE CALIBRATION 
POWER DOWN.PRE TRIP SAVE 
RTD SHORT/OPEN ALARM 
ALARM-CONTACT CONTINUITY 
TRIP-CONTACT CONTINUITY 
EARTH-LEAKAGE CALIBRATION 
DEFAULT TRIP-VALUES LOADED- 
HYPOT 

TESTED BY: 

NOTES: 
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INDOOROOPILLY RD. MPU SETTINGS 

MODE TRIP ALARM 

0 9 8 

1 300 275 

2 DDD DDD 

3 25 20 

4 DDD DDD 

5 20 DDD 

6 317 151 

7 100 00A 

8 015 000 

9 AMMETER (A) 

A PEAK CURRENT (A) 

B CURRENT UNBALANCE (%) 

C TEMPERATURE (`C) 

D EARTH LEAKAGE (A) 

E PERCENT 12T 

F 400 1000 
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PHASE I 

Is. I 

TEST REP ORT SOLID STATE STARTER/BRAKE 

CLIENT r% - :.. - , PROJ. 11(t-atZ5t1 

JOB NUMBER: (Witt. SS/ . 

meC;SSID 
TYPE 

-51------ 
EN: 

AMPS sso A 

MODEL NUMBER: 
SERIAL NUMBER: tn- .0.% 
TEST DATE: ock o6 A FL 

' I VOLTAGE 

240 V 

380 V 

415 V 

440 V 

460 V. 

OTHER 

SINGLE 
THREE 

I FREQ. 
60Hz 
G0Hz 

DUTY 

MED/LIG 
HEAVY 

OL 

INT. 
EXT. 

FREQ. 

360 
1440 

MODE 

CON. CURRENT 
STEP RAMP 

I-REF 

INT. E 
EXT. 

CONTROL VOLTS 

110 
240 

POTENTIOMETER SEUINGS 
TORQUE 
JOG VOLTS 
CURRENT STEP 

RAMP TIME 

CURRENT LIMIT 

DECEL TIME 
CUT OFF VOLTS 

D/B TIME 

TES intro.nal 

IIAIIC 211017" 

Sto 
5o 
10 

% . 

SECS 

SECS 

SECS 

(SUPPLY VOLTAGE 1 R-W 

SCR. VOLT DROP 

BURDEN RESISTOR 

405' 

CT. RATIO 

1500:1 
2500:1 

5000:1 
8500:1 
OTHER 

* VC 

INT. 
EXT. 

L2 L3 INH. 

INT:* 
EXT. 

TESTED BY: 

NAME: $'retrAN 
QA No. I;Z 

SCR. 

TYPE: 
QTY: 

QA No. I 

REV. 
PAGE 

DATE: 

N310G111bao 

REVERSING 

FWD/REV 
FWD. 

:COOLING FANS 
TYPE 

VOLTAGE 
QTY. 

CONTROL CARD 
TYPE 

SERIAL No. 
c.A-Nr4 
GYSCIS23 

INTERFACE CARD 

TYPE 

SERIAL No. 

VOLTS 

PHASE 1 

VOLTS (-02 

OHMS 

445" 

CONTROL FUSE 
TYPE 
SIZE 
QTY. 3 

VOLTS 

PHASE 2 

VOLTS 1-D 
2 

OHMS 

TERMINALS 
ON 362 CARD 

I YE3 

CURRENT SNITCH. 

SETTING 

W-B 

fz.30 VOLTS 

PHASE 3 

VOLTS -01 
3 

OHMS 

EMSBY EQUIPMENT PTY. LTD. uxotocsis4 

33 Achievement Cres, ACACIA RIDGE, OLD 4110 
Phone: (07) 274 2566 Fax: (07) 274 2387 

Model No. :MPC-330 orte09/06/94 
Serial No MP-940088 
maxamps-330 Duty: HVY 
AC Volts/Hz:41 5 v 50 Hz 94-282 ,i1;;;:;:', 
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INDOOROOPILLY RD CIRCUIT BREAKER SETTINGS AS AT 15/12/94 

1. Incomer 

Rating = 400 A 

= 0.8 In 

= 10 X I 

(XS400NJ) 

Motor Feeder (XS400NE) 

a) Base current switch = 0.8 (317/400) 

b) Long time current = 1.0 

c) Long time setting = 20 

d) Short time current = 4 12 (400%) 

e) Short time setting = 0.1 T2 

0 Instantaneous (xIo) = 10 
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INDOOROOPILLY RD SOFT STARTER SETTINGS 

Type = Mipac MPC 330 Heavy Duty 
(500% for 30 sec, 6 times per hour) 

Final Settings as at 15/12/94 

Voltage Setting = 75% 

Ramp Up Time = 10 sec (RTU timer = 30 sec) 

Maximum Current = 300% 

Ramp Down Time = 15 sec (RTU timer = 30 sec) 

Voltage Cut Off = 10% 
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STARTCCI 
ENGINEERING LTD. 

I406 Jessop Avenue Saskatoon, Saskatchewan Canada S7N 2S5 

1 

1 

MPU-16A MANUAL 

REVISION 10A 

MARCH 1993 

Telephone (306) 373-5505 Telefax (306) 374-2245 

1 

MOTOR PROTECTION UNIT 

MODE VA WE 

fw rt fw 
I 1111 .1 

TRIP/ALARM 

0 
PROCESSOR 

RUN 

SET-POINT MODES STATUS MODES 

1 0 -IT LIMIT (S o 80096) 
1- OVERCURRENT ( %) 

B- PROGRAM 
q - AMMETER (A) 

2 - UNDERCURRENT (96) R - PEAK CURRENT (A) 
3 - CURRENT UNBALANCE (96) b - CURRENT UNBALANCE ( %) 

- TEMPERATURE PC) C- TEMPERATURE OCI 
S - EARTH FAULT (96) d- EARTH LEAK AGE (A) 

1 S - FULL -LOAD CURRENT (A) 
SERVICE FACTOR MI 

E- PERCENT 
F - CT PRIMARY 

OT 
RATINGS (A) 

ALM S-PT 

RAMP MODE RESET ENTER 

a 
VAL 0 TRIP 

1 IVIPU - 16A STARTCO 
ENGINEERING LTD 

1 

1 

1 
Copyright 1993 by Startco Engineering Ltd. 

All rights reserved. 

Publication: MPU-16A-M 

1 Document: S95-M16A-00000 
Printed in Canada. 

1 
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I. 
1 

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 

- 12t 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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2 Rev. 6 

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 

1 

1 

1 

1 

.1 

1 

1 

01 
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3 Rev. 5 

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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MODE 
LIST 

4 

I----- LIQUID-CRYSTAL DISPLAY -----1 
1 MODE digit I VALUE digits 

1 

1 identifies i Display set points, 1 

I mode i trip-and-alarm codes, 1 

i I and meter readings I 

1%/11iTOR PROTECTION UNIT 

\ MODE VALUE 
3 

SET-POINT MODES 
- let LNIIT (8 0 80096) 
- OVERCURREIVr [96) 

2 - UNDERCURRENT (96) 
3 - CURRENT UNBALANCE (96) 
4 - TENIPERATURE (*C) 
S - EARTH FAULT (96) 
6 - RJLL-LOAD CURRENT (A) 
1- SERVICE FACTOR (96) 

TRIP/ALARM 

PROCESSOR 

RUN 

STATUS MODES 
a_ PROGRAM 
q - ANNETER (A) 
A - PEAK CURRENT (A) 
b - CURRENT UNBALANCE (96) 
C - -rovEizstA-ruRE ("c) 
d - EARTH LEAKAGE (A) 
E - PERCENT Sat 
F - CT PRIMARY RATINGS (A) 

.6 

A ALM S-PT 

RAMP MODE RESET NTER 
V 4. v k VAL 0 TRIE 

mi.. 
S ARTCO = EN INEEFIING LTO. PU-16A 

RAMP switch 
Adjusts value 
digits 

MODE switch 
Selects modes 
"0" through "F 

RESET switch 
Resets trips 
and alarms 

Rev. 5 

TRIP/ALARM, Red LED 
On: Trip or alarm 
Flashing: Program-change 
lockout defeated 

PROCESSOR RUN, Green LED 
On: Processor functional 

MEMBRANE SWITCH KEYPAD 

ENTER switch 
Enters values, 
accesses alarm set points 
and values at trip 

MPU-16A FRONT PANEL 

FIGURE 1 

1 1 

1 
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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. 

Indooroopilly Road Indooroopilly SPS SP086 Operations and Maintenance Manual

Q-Pulse Id TMS757 Active 29/01/2014 Page 63 of 403



7 Rev. 2 

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 096-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 100%. 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 max s 100% FLA: 

% Unbalance = [(I max Imin)/IFLA] 
x 100% 

For I max 
> 100% FLA: 

% Unbalance = ((I - I . )/I x 100% 
max min max 

(3.1) 

(3.2) 

Where: I 
max 

= maximum phase-current 

I min 
= minimum phase-current 

I F LA = 
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 5AAA 
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 
7009 
700A 
700C 

Platinum 
Nickel 
PTC 
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 12t 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) 

(NIODEI 

Oill1110 I 

1 

NOTE: 

Not applicable to units with RS-485 
communications interface. See 
MPU-16A RS-485 Communications 
Interface Manuals. 

D 
E 

F 

A 
U 
L 

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). 

III 
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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 
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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 z 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. 

Indooroopilly Road Indooroopilly SPS SP086 Operations and Maintenance Manual

Q-Pulse Id TMS757 Active 29/01/2014 Page 78 of 403



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 1000 A 

3.16 MODE E - PERCENT I2t / TIME-TO-RESET / EMERGENCY THERMAL RESET 

This mode is used to display %12t 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. 

#1 
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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 11 

t @ 600% FLA = 30 seconds. 

.1 
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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 

PANEL-MOUNT CLAMP 

PANEL THICKNESS 
1.6 (0.06) TO 4.8 (0.19) 

0 

TOP 

96.0 
(3.78) 

FRONT 

92.0 
(3.62) 

R=4.8 (0.19) 
MAXIMUM 

-r 

100.0 
(3.94) 

MINIMUM 

O) 
ciZ 

Rev. 4 

SIDE 

REAR 

A 

NOTES: 
1. DIMENSIONS IN MILLIMETRES (INCHES). 

2. SWITCHABLE SUPPLY SHOWN ON REAR 
VIEW. 

PANEL CUTOUT DETAIL 

PANEL-MOUNT MPU -16A OUTLINE AND MOUNTING DETAILS 

FIGURE 3 
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28 Rev 

MOUNTING PLATE 

HOLE PLUGS 

MOUNTING DETAIL 

SIDE 

6-32 x 0.375 
FLAT HEAD SCREW 

© (CD 0) 
0 0 

REAR 

NOTES: 

1. DIMENSIONS IN MILLIMETRES (INCHES). 

2. MOUNTING SCREWS: M4 x 10 OR 
8-32 x 0.375 PAN HEAD. 

3. MINIMUM CLEARANCE TO ADJACENT 
OBJECTS. 

4. SWITCHABLE SUPPLY SHOWN ON REAR 
VIEW. 

SURFACE-MOUNT MPt7-16A OUTLINE AND MOUNTING DETAILS 

FIGURE 4 
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CABLE-TIE EYELET 
4 PLACES 

FT7 26 25 24 23 22 21 20 19 18 17 18 15 14 13 

000 0000000000 

R 5 $ E Ct71 A 

EARTH FAULT-I 
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MPU 
Or, STARTCO mMit ZNIMINERING LTO. ICT-2 

, PHASE A CT-1 , PHASE B CT -, rP5CT1 
RS 5 1 R S 5 IRS 5 
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010 0 0 0 0 0 0 0 0 0 

112.5 

VI 
_ 

Csi - 0 

0 D 

CO CV 

6.8 

(0.27) 

(4.43) 

TOP 

M4 OR 8-32 TAP 

100.0 

(3.94) 

MOUNTING DETAIL 

6.8 

(0.27) 

SHORTING 
SCREWS A, B. & C 

(NOTES 4 & 5) 

52.5 

(2.07) 

56.0 (NOTE 3) 

(2.20) 

SIDE 

NOTES: 

1. DIMENSIONS IN MILLIMETRES (INCHES). 

2. MOUNTING SCREWS: M4 x 20 OR 
8-32 x 0.875. 

3. OVERALL HEIGHT WHEN MOUNTED 
ON DIN EN50022 35-mm x 7.5-mm 
TOP-HAT RAIL. 

4. SHORTING SCREWS ARE ACCESSIBLE 
FROM BOTTOM OF ICT-2. 

5. SHORTING SCREWS: 6-32 x 0.375 
NICKEL-PLATED-BRASS BINDING HEAD. 
DO NOT SUBSTITUTE. 

ICT-2 OUTLINE AND MOUNTING DETAILS 

FIGURE 5 
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TOP 

FRONT 

NOTES: 

1, DIMENSIONS IN MILLIMETRES (INCHES). 

2. MOUNTING SCREWS: M4 x 12 OR 8-32 x 0.50. 

121.0 
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(4.76) 

80.0 
(3.15) 

M4 OR 8-32 TAP 

-1 
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5.0 (0.20) 0 

RECESSED FOR 
8-mm HEX NUT 
1.0 (0.04) DEEP 

MOUNTING DETAIL 

30.0 
(1.18) 

56.0 

EFCT-1 OUTLINE AND MOUNTING DETAILS 

FIGURE 6 

(2.21) 

SIDE 
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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 

150 mm 
(6 in) 

b) CONDUCTORS PREPARED FOR TERMINATION 

FOIL SHIELD REMOVED 

BARE DRAIN WIRE 

INSULATED 
SIGNAL CONDUCTORS 

SLEEVE IF NECESSARY TO PREVENT 
CONTACT WITH OTHER CONDUCTORS 

50 mm 
(2 in) 

SHIELD-GROUND END 

6 mm 
(0.25 in) 

SHIELD AND DRAIN WIRE 
CUT OFF AT JACKET EDGE 

UNGROUNDED END 

HEAT-SHRINK SLEEVING OR TAPE TO 
PREVENT SHIELD CONTACT WITH GROUND 

DRAIN WIRE 
FULL LENGTH 

SHIELDED-CABLE PREPARATION 

FIGURE 7 

Rev. 
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PHASE CT'S EARTH-FAULT CT 

1121 11101 9 1 8 1 7 18 151 41312111 
1 5 S R 1 5 SR 1 5 SR 
(PHASE C Cif (PHASE B CT/ )PHASE A CTJ 

ICT-2 
(NOTE 9) 

MPU-16A 
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A BCM O 
2 
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IP' 1 
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FAULT,. 

YX46-ES51.11 
20 21 22 23124 251281271 

(NOTE 3) 

LI 1_ 
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RTD SENSOR 

Rev. 6 

MOTOR 

(NOTE 6) 

1' 

iALTERNATE 
CONNECTION FOR 
PTC-THERMISTOR 

SENSOR 

(NOTE 7) 

(NOTE 6) 

OUTPUT 

19120121 22 231241 
(NOTE 4) 

ABCCITTI?4,; 0 OABCE 
APIALOWRIFUIS L !CT 1-TEMP-1 

SHIELD 

MPU-16A 
(NOTES 1 & 2) 

ALARM TRIP 

OUTPUT 

Fl L2 L1 

rLI 1-17 

121,11,01910716151413_121 

(NOTE 5).. 

START : K1 
STOP J__ 

PROGRAM-ENABLE 
INTERLOCK 

(NOTE 8) 

K1 

ALARM \C)/ / 

NOTES: 
1. PANEL-MOUNT CONFIGURATION SHOWN. 

SEE FIGURE 4 FOR SURFACE-MOUNT 
TERMINAL-BLOCK LAYOUT. 

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. 

7. TERMINALS 20 & 21 MUST BE CONNECTED TO 
ENABLE PROGRAM CHANGES. USE KEYLOCK 
SWITCH TO PREVENT UNAUTHORIZED CHANGES. 

8. OPTIONAL INTERLOCK TO PREVENT SET-POINT 
CHANGES WITH MOTOR RUNNING. 

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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MPU-1 6A 
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20 
S1 
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0 
PROGRAM 
ENABLE 
SWITCH 

START 
STOP 

--QLC---0 
K1 

OPTIONAL 
1 INTERLOCK 
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LATCHING CONTACT 

TRIP 
51 

Fl CONTACT 
5 

O K1 

ALTERNATE COIL CIRCUIT FOR PLC STATUS INPUT 

TRIP 
Fl CONTACT STOP 

START 

ALARM 

K1 

LATCHING CONTACT 

OVERLOAD STATUS TO PLC 

CONTACTOR 
COIL 

ALTERNATE COIL CIRCUIT FOR TRIP CONTACTS BETWEEN COIL AND NEUTRAL 

START 
STOP 

K1 

LATCHING CONTACT 

TRIP 
F1 CONTACT 

5 

TYPICAL CONTROL CIRCUITS 

FIGURE 9 
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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 
C - Red 
COM - Green 
EF(1,2) - Blue 

Brown 

Shielded-Group 1 

Shielded-Group 2 

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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a) SURFACE MOUNT 
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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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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. 

1 

1 

1 

.1 

1 

4) 
1 
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7. TECHNICAL SPECIFICATIONS 

SPECIFICATIONS APPLY TO FIXED-FREQUENCY APPLICATIONS. 

Supply: 
120/240 Vac, 50/60 ± 1 Hz 
Maximum Continuous 
Minimum Continuous 
Power-up Voltage 
Fuse (F3) 

.. 10 VA 

Interface-CT Inputs: 
Thermal Withstand 

Continuous 
1-Second 

Burden 

135/265 Vac 
85/170 Vac 
100/200 Vac 
See Fuse-Selection Chart 

5 x CT-Secondary Rating 
80 x CT-Secondary Rating 
< 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 (g) 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 
Trip Level 
Reset Level 
Sensor Current 

1500 S2 max 
3300 
2000 0 
0.6 mA 
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Output Relays: 
Contact Rating 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: 

Ammeter Accuracy @ FLA 

Earth-Leakage Accuracy 

700 S2 max 
25 mA max 
25 mA max 
300 Vac Continuous 
1500 Vac 
± 1% Full Scale 

± 0.3% Full Scale or 

t 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 
Storage Temperature 

-40°C to 60°C 
-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: 

Rev. 4 

FUSE HZ VOLTAGE RATING DESCRIPTION 

Fl, F2 
60 

120/240 8 A, 250 Vac 
W x 1W CSA/UL Normal 

50 IEC 127/I F Quick Acting 

F3 

SW 
only 

60 
120 100 mA, 250 Vac 

'A" x 1W 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. 

si 
1 
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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 19, 20 I2t 7, 8, 9, 22, 24 

Analog ICT-2 

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 I2t 7 

LAAA 10 Lockout 5, 22, 23, 24, 36 

lddd 10 Loss of load 10, 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 I2t 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 I2t 9, 15, 22 

Dynamic modelling 7 Mode F CT-Primary Ratings . 23, (,! 

Modulation 

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 Izt 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 

.1 

*1 

1 
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Power supply 
Connection 
Module 

51 Rev. 

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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Pump Seal 
Failure 
Protection Control 

ADDITIONAL DATA 

SUPPLY VOLTAGE 11/*/240v - 20 i.10% 

ELECTRODE VOLTAGE 8 volts A.C. (4v early type) 

FREQUENCY ELECTRODE VOLTAGE Nominal 50Hz 

TEMPERATURE RANGE 0-55C 

SENSITIVITY 40K Ohms. 

RELAY CONTACT DATA 

R.T.1 R.T.1b. 
LIFE 10' Operations 10' Operations 
The R.T.1 has one only single change over contact, 
The R.T.t.b. has one normally closed and one normally 
opened electrically isolated contact. Contact isolation 
voltage 2000 A.C. (Contacts 1 a 2) 

WARRANTY; TWENTY-FOUR MONTHS FROM 
PURCHASE DATE 

PIN OUT 

Pin 1 

Pin 2 
Pitt 3 
Pin 4 
Pm 5 
Pin 8 
Pin 7 
Pln 

TYPE R.T,1 

Supply in 
Earth/Frame 
Electrode 
Latch 
Common Relay 
N/Open Relay 
N/Closed Relay 
Supply in 

(Short 2 & 4 to latch R.T.1 only) 

TYPE R.T.1.b. 

Supply in 
Earth/Frame 
Electrode 
N/Open Relay (1) 
N/Ctosed Relay (2) 
N/Open Relay (1) 
N/Closed Relay (2) 
Supply in 

M3x2 

GENERAL DESCRIPTION 
The R.T.1 is a specially modified Liquid Level 
Control whose sensitivity and response time have 
been modified to detect seal failures, primarily in 
submersible electric pumps. The intrusion of fluids 
from lite pump chamber into me intermediate oil 
chamber changes the-conductivity of the insulating 
oil, therefore allowing early detection of lower seal 
failure. 

FEATURES 
Special allowance 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 R.T.1 has the necessary protection to 
minimise this effect. Latching is incorporated in the 
R.T.1 only and this allows indication to remain even 
when small amounts of fluid are intermittently 
moving around In the oil. (Join Pin 2 & 4.) 

ELECTRODE CHARACTERISTICS 
The electrode should be mounted approximately 
1cm above the floor of the oil chamber and should 
be constructed of a non-corrosive material. The 
electrical leakage caused by the conductive fluid in 
the oil will form a minute circuit between the 
electrode and earth. 

ELECTRODE VOLTAGES 
A.C. voltage is used on the detection electrode. This 
is to stop electrolysis of the pump casing which 
would occur if D.C. was used. 

SENSITIVITY 
Sensitivity is a fixed value and cannot be altered. 
This setting was developed after extensive field 
testing and was carried out in conjunction with a 
large pump manufacturer. 

Special sensitivity settings can be obtained at 
factory level for a particular application, however, 
inquiries of this nature should be directed to our 
agents for further information. 

RESPONSE TIME 
Thu R.T.1 lcas tx bluw ;espouse time, typically 
greater than 200ms. This allows small globules to 
float under the electrode in the oil chambers 
without detection. This feature is invaluable for 
alleviating fi11543 trios due to wowing of the lower 
seal which would not have any detrimental effect to 
the pumps performance. 
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IW250PS . EDITION 3 APRIL 1993 

INSTALLATION INSTRUCTIONS' 

PHASE BALANCE RELAY 

INTRODUCTION 

The phase balance relay module provides 
coontinuous surveillance of a 3-phase, 3 

or 4 wire system and protects against: 
1. Phase loss. 
2. Phase reversal 
3. Phase unbalance 
4. System under voltage 

The module de-energises a relay should 
any of the above faults occur. 
An adjustable time delay is fitted to 
eliminate spurious operation on short 
term supply fluctuations. 
A red LED indicates that the supply is 
within limits. 

Connection Diagram 

Relay 

Contact Set 1 Contact Set 2 

14 11 12 
PROTECTOR 

24 21.6- 

110.:::014 

°Itl° \ 5 

Seconds 
0 '10 

DELAY 
L2 L3 

22 21 
10 

24 

(e9 % Unbal 
5/ N15 

SET 

rCrompton I 

Li 

Input 
Note: Neutral connection not required. 

Dimensions 
measurements in mm 
MODEL 252 

HAWKER 

Eompton 
INSTRUMENTS 

PRODUCTS COVERED 

252-PSFW. Phase loss and unbalance 
only. 
252-PSGW. Phase loss, unbalance and 

undervoltage. 

TYPICAL APPLICATIONS 

To provide continuous surveillance of a 
3 phase system against, phase loss, 
phase reversal, unbalance and under- 
voltage. 

The phase unbalance feature protects 
motors of any size, from full-load to 
no load, against excessive temperature 
rise due to unbalanced supplies e.g. a 
10% unbalanced supply can increase the 
temperature rise by 150%. 
In addition, this also protects against 
the phantom voltage generated during a 
single phase failure when running at 
low load.. 

release clis 

1 

35 
(M4) 

adaptor tcr oanel mounting ca:i? 

5 
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OPERATION 

The, module comprises monitoring circuits 
for voltage, 'phase reversal and phase 
unbalance. Output's from these circuits 
are'fed to a comparator which changes 
state under fault-conditions. -- 

. 17:11. . . 
A 

When the'comparator switches,the output 
relay will de=eheigise aftera pre-set 
time delay and4the 'red LED will also' 
extinguish. 

The relay will automatically energise 
again and the LED light when all the 
supply parameters have returned to safe 
and acceptable limits. 

INSTALLATION 

Units should be installed 'in a dry 
position, not in direct sunlight and 
where the ambient temperature is 
reasonably stable and will not be 
outside the range 0 to 60 degrees 
celsius during operation. Mounting will 
normally be on a vertical surface but 
other positions will not affect 
operation. Vibration should be kept to a 
minimum. 252 units.are also designed for 
mounting on a 35 mm rail to DIN 46277. 
Alternatively they may be screw fixed 
using an adaptor. 

To mount a unit on a DIN rail, the top 
edge of the cutout on the back is hooked 
over one edge of the rail and the bottom 
edge carrying the release clip clicked 
into place. Check that the unit is 
firmly fixed. Removal or repositioning 
may be achieved by levering down the 
release clip and lifting the unit up and 
off the rail. 

Connection wires should be sized to 
comply with applicable regulations or 
code of practice. 

Ensure that phase sequence is connected 
correctly. Devices are for single 
frequency use only. 

Side labels carry data 'including type 
no, serial no, input voltage and state 
of relay at trip. 

SETTING UP 

Two front panel adjustments are 
provided. 
SET adjUsts the percentage unbalance to 
activate the trip, whilst DELAY sets the 
time delay period before trip occurs. 
The SET and DELAY controls are 
adjustable with a screwdriver. 
The SET control is continuously variable 
between 5 i 15% unbalance and the DELAY 
control between 0 & 10 seconds. 

WARNING 

Should the power supply fail or go 
to a very low level then there will 
be negligible time delay on 
undervoltage units. 

Voltages dangerous to human life may 
be present at some of the terminal 
connections of this unit. 
Ensure all supplies are de-energised 
before attempting any connection/ 
disconnection.If it is necessary to 
make adjustments with the power 
connected theh excercise extreme 
caution. 

Ensure that'any protective cover 
provided is'properly fitted after 
installation or adjustment of this 
unit. 

MAINTENANCE 

No routine maintenance is 
Should repair be necessary, it is 
recommended that the.transducerbe 
returned to the factory or the nearest 
Crompton Instrument Service Centre. 

SPECIFICATION 

Type No: 252-PSFW. Phase loss and 
unbalance only. 
252-PSGW. Phase loss, 
unbalance and undervoltage. 

Input: 
System: 3 phase, 3 or 4 wire, 50 or 60 

Hz. 
Voltage Ratings: 100-125V,200-250V or 

380-450V. 
Burden: 3VA 
Voltage withstand: 1.2 times continuous. 

1.5 times for 10x10 seconds. 

SET POINTS 
Unbalance: 
Time delay: 

Under voltage: 
(Type 252-PSGW only) 

OUTPUT RELAY 

Type: 
Rating ac: 

dc: 
Operations: 
Reset: 

GENERAL 

Dielectric test: 

Temperature range: 
Storage temperature: 
Temp. co-efficient: 
Interference immunity: 

Enclosure code: 
Housing: 
Weight: 

CALIBRATION 

Adjustable 5% to 15%. 
Typical. Adjustable to 10 sec. 
maximum. 
(not operative if voltage 
falls below 70% of nominal or 
set point on type 252-PSGW) 
Internally preset at -15% 
nominal voltage (other values 
between -10% and -30% 
available on request) 

DP changeover. 
240V, 5A non-inductive. 
24V, 2.5A resistive. 
2x10 at above loads. 
Automatic. 

2kV r.m.s for 1 min.to BS5458/ 
/EC414. 
0 to 60 degrees celsius. 
-20 to 60 degrees celsius. 
0.05% / degree celsius. 
Electrical stress surge withstand 
and non-maloperation to IEEE Std 
472, ANSI C37 90a, SEN 361503. 
IPSO to BS5490, IEC529. 
Flame retardant plastic 
Approx. 0.3 kg. 

The calibrating controls are only 
good for 10% setting accuracy if 
using the scales. 
If more accurate settings are 
required then an accurate voltmeter 
should be used. 

Our policy is one of continuous development and although 
the information is correct at the time of publication, we 
reserve the right to supply products differing in 
construction, dimensions or specification from those 
illustrated and described. 

Indooroopilly Road Indooroopilly SPS SP086 Operations and Maintenance Manual

Q-Pulse Id TMS757 Active 29/01/2014 Page 111 of 403



44441*°. 
INSTALLATION SHEET =EEO 

Crompton 
IW250TAN PALADIN, CURRENT & VOLTAGE . INSTRUMENTS 

-1111111111111111 TRANSDUCERS 
999999 01/. 

Products Covered Dimensions 
Waveform Current Voltage Aux Output 

75 
Supply 

Sinusoidal 253-TVZ No All listed 
Sinusoidal 253-TAA 253 -NA No Other than 4-20mA 
Sinusoidal 253-TAL 253-TVL Yes 4-20mA only 
Non-sinus. 253-TAR 253-TVR Yes All listed 

The 253-NZ, TAA, TAL, NA & TVL are average sensing & are 
calibrated on sinusoidal supplies. 253-TAR & TVR have an rms 
detector which will tolerate waveforms with up to 30% 3rd harmonic 
content. 

Introduction 

A range of current & voltage transducers capable of 
accepting a variety of ac voltage or current inputs and 
producing a dc current output directly proportional to the 
input. 

Installation 

Units should be installed in a dry position, not in direct 
sunlight and where the ambient temperature is reasonably 
stable and will not be outside the range 0 to 60 degrees 
celsius during operation. Mounting will normally be on a 
vertical surface but other positions will not affect operation. 
Vibration should be kept to a minimum. 253 case types 
are designed for mounting on a DIN rail to DIN 46277. 
Units may also be screw fixed. To mount a unit on a DIN 
rail, the top edge of the cutout on the back is hooked over 
one edge of the rail and the bottom edge carrying the 
release clip clicked into place. Check that the unit is firmly 
fixed. Removal or repositioning may be achieved by 
levering down the release clip and lifting the unit up and off 
the rail. 

Connection wires should be sized to comply with 
applicable regulations or code of practice. Input cables 
must be routed away from high voltages & heavy current 
carrying cables. Note that dc auxiliary versions contain a 
square wave inverter & should not be located near any 
radio receiving equipment that may be susceptible to RFI. 

Labels affixed to the unit show full connection information 
and data including, auxiliary supply, input, class index and 
output as applicable. 

Setting Up 

Units are adjusted before despatch and therefore no 
adjustments are normally required.However, a zero 
adjuster and span adjuster are located under cover bungs 
on the front panel, should trimming to local conditions be 
found necessary. (Not applicable to 253-TAA & WA) 

gurar...nelcre.: 

/7A7. ' :A. 1 Mate AOLGS 
70 SLAT G. A3 3f-77 ..7. 

Edition 5 October 1992 

"7.5 

Oaf-GO CLA. 

Yield nN A.Affi Shv,A7oLIA 
OUACI- ',Of-A./77AG IA-1.7.5 

Connection Instructions 

AC VOLTAGE 
TRANSDUCERS 

Type 
253 -NA 
voltage 
standard 

Type 
253-TM 
current 
average 
sensing 

LOAD 

Type 
253-TVZ 
suppressed 
zero 
voltage 

Types 
253-TVL 
line zero 
voltage 
253-TVR 
RMS 
voltage 

CURRENT TRANSDUCERS 

Types 
auxiliary 
power 
253-TAL 
current 
253-TAR 
RMS 
current 

r 

LOAD 

6.0.0 
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SPECIFICATION See sales brochure SW250T for complete details. 

, 
INPUT 

Voltage 

Current 

IW250TAN Ed. 5 ° 

63.5-480V Standard ranges 63.5, 110, 120, 220, 240, 380 & 415V 

0.2-10A direct or via CT secondary. Standard ranges 1A & 5A 

AUXILLIARY SUPPLY 

Voltage ac 63.5V, 110V, 220V, 240V, 380V, 415V ±20% 50/60Hz 

Voltage dc 12V, 24V ±15% (other dc auxiliaries are available) 

Burden 3VA, 3Wdc 

OUTPUT 

Span 0 to 1rnA into 0 to 10 kfl 0 to 5mA into 0 to 20k0 0 to 10mA into 0 to 1kfl 
0 to 20mA into 0 to 5000 4 to 20mA into 0 to 5000 

Ripple <0.5% of rated output 

Zero adjustment ± 2% minimum not applicable to 253 TAA & TVA 

Span adjustment ±10% minimum 

Accuracy class 0.5% 

Accuracy range 0 to 125% of span, except TVA & TAA 

GENERAL 

Safety requirements BS5458, IEC 414 

Temperature range 0 to +60°C operational, -20 to +70°C storage. Coefficient 0.03%/°C 

Humidity Upto 95% RH non condensing 

Enclosure Flame retardant plastic case. Code IP50 to BS5490, IEC529. 
Weight 0.4kg maximum 

Performance Designed to comply with BS 6253 & IEC688 

Response Time <400ms to 99% of rated output 

Electrical Electrical stress surge withstand & non maloperation to IEEE std 472, ANSI C37 90a, 
SEN 361503 isolation. Input/output. Dielectric test voltage 2kV rms to ANSI C37 

WARNING 

Voltages dangerous to human life may be present at some of the terminal connections of this unit. 
Ensure all supplies are de-energised before attempting any connection/disconnection. It is necessary to make adjustments with the 
power connected then exercise extreme caution. 
Ensure that any protective cover provided is properly fitted after installation or adjustment of this unit. 
Our policy is one of continuous developement and although the information is correct at the time of publication, we reserve the right 
to supply products differing in construction, dimensions or specification from those illustrated and described. - 
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IW250 TW/TX. EDITION 3. JULY 1992. 

INSTALLATION INSTRUCTIONS ..- 

WATT & VAR TRANSDUCERS 

INTRODUCTION 

HAWKER III 

. Crompton 
INSTRUMENTS 

Watt and Var Transducers give an output proportional to the input WATTS or VARS. Zero and span adjustments are accessible without opening the 

unit. Cases are moulded in a tough flame retardant thermoplastic material and may be DIN rail mounted or screw fixed. 

PRODUCTS COVERED 

WATTS 

256-TWG 
256-TWH 
256 -TWJ 
256-1WK 
256-TWL 
256-TWM 
256-TWN 
256-TWR 

3 Phase 3 Wire Balanced 
3 Phase 4 Wire Balanced 
3Phase 4 Wire Unbalanced 
Single Phase 
3 Phase 3 Wire Balanced 
3 Phase 3 Wire Unbalanced 
3 Phase 4 Wire Unbalanced Star 
3 Phase 3 Wire Balanced (11/2 element) 

Type r 
256-TWG watts I 

3 phase 
11? 

3 wire 
balanced 

ri Mil 
load - u 1111311111111 

u 

Reverse connected CTs 

Type 
256-TWH 
3 phase 
4 wire 
balanced 
toad 

r 

AU( 

KW.* 0 

Type 256-TWJ 3 phase 
4 wire 
unbalanced 
load 

Delta connected CTs 

Type 
256-TWK r - 

o o c o Single phase L o 

Type 
256-TWL 
3 phase 
3 wire 
balanced 
load 

1.0 

Type 
256 -TWM 
3 phase 
3 wire 
unbalanced 
load 

r 

4.1.1 
Al PEOIODO 

Type 256-TWN 3 phase 
4 wire 
unbalanced r - 
load 

Star connected CTs 

Type 
256-TVVR 
3 phase 
3 wire 
balanced load 
(11/2 element) 

LI 

VARS 

256-TXG 
256-TXH 
256-TXJ 
256-TXK 
256-TXM 
256-TXN 
256-TXP 

Type 
256-TXG 
3 phase 
3 wire 
balanced 
load 

3 Phase 3 Wire Balanced 
3 Phase 4 Wire Balanced 
3 Phase 4 Wire Unblanced 
Single Phase 
3 Phase 3 Wire Unblanced 
3 Phase 4 Wire Unblanced 
3 Phase 4 Wire Unblanced 

Type 
256-TXH 
3 phase 
4 wire 
balanced 
load 

r 

IrEODOIND'' 

Type 256-TXJ 3 phase 
4 wire r - 
unbalanced l 

load 
0 

11111111111 =inn 
cummiowis--/ENN 

L.0 

LOAD 

ALIA 
AA AlCAPADO 

Delta connected CTs 

Type 
256-TXK r 
Single phase L 

Star 

Type 
256-TXM 
3 phase 
3 wire r 
unbalanced 
load 

Type 256-TXN 3 phase 
4 wire r - 
unbalanced 
load '-°e° ° ° 

1111111113131.1M113 

Star connected CTs 

Type 256-TXP VAR 3 phase 
4wire r 
unbalanced 
load 

LI 

IS 1.40u.47 

1 

'vl° 
11,40, 

Star connected CTs 
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INSTALLATION - - 

Units should be installed in a dry position, not indirect sunlight and where 
the ambient temperature is reasonably stable and not be outside the '17 

range 0 to 60 degress celmus. MouMing will normally be on a vertical 
surfaiii but other positions will not affect operation.;; Vibration should be 
kept to a minimum. 256 units are designed for =tinting on a 35mm rail 
to DIN 46277Alternatively they may be screw fixed. 

To mount on a DIN rail, the top edge-of the cutout on the back is hooked 
over one edge of the rail and the bottom edge carrying the release dips 
clicked into place. Check that the unit is firmly fixed. Removal or 
repositioning may be achieved by levering down the release clips and 
lifting the unit up and off the rail. 
Connection diagrams should be carefully followed to ensure correct 
polarity and phase rotation. External current and voltage transformers 
may be used to extend the range. 
Current transformers must be used with models 256-TWG, 256-TWH 
and 256-TWN. Connection wires should be sized to comply to 
applicable regulations and codes of practice. 

Side labels show full connection information and data including type Not 
input in WATTS or VARS, maximum voltage, frequency, auxilliary supply 
when required, class index and output. 

SETTING UP 

Units are adjusted before despatch but should it be necessary to trim the 
transducer output this may be carried out by adjusting the potentiometers 
located inder the bungs on the front panel. To trim the output it will be 
necessary to connect a 0.1% watt standard into the input and inject the 
full secondary current and voltage into the transducer. With all 
connections made, apply voltage and auxiliary supply if applicable and 
adjust the zero control to give the desired output. Apply current to bring 
WATT input up to the value to give the desired output. Adjust span 
control to give the desired output 

TYPICAL APPUCATIONS 

To match input signals for monitoring or recording povier in a.c. circuits 
and transmitting a signal over long distances. 

OPERATION 

The voltage and current are fed into a square wave oscillator and 
chopper circuit The output from this consists of a pulse train, each pulse 
has a height proportional to the amplitude of the input current and a 
width proportional to the input voltage, representing instantaneous 
power. Integration of the pulses and filtering, produces a signal 
proportional to RMS power. This is further amplified to give a current 
output VAR measurement is achieved by shifting either current or 
voltage input through 90 degrees. This is achieved either by an internal 
network or by external connections. A seperate auxiliary is required 
when the transducer is to be operated at voltages below 80% of its 
rating. 

Model 256 Measurements in mm 

vow shovoi., pow. mosunlias hats 

.0..1 14 uln 

SPECIFICATION 

GENERAL :., 

Accuracy Class 
Temp.coeff 
Frequency Coeff 

P.F. Range 

Stability 
Performance 
Housing 
Weight 

CUMATE 
Temperature Range 

Humidity 

INPUT 
Frequency 
Current 
Range 
Burden 
Voltage 
Range 

OUTPUT D.C. 

RESPONSE TIME 

Ripple 
Span Adjustment 
Zero Adjustment 

AUXIUARY SUPPLY 
(When required) 

ELECTRICAL TESTS 
Dielectric Test 
Impulse Test 
Surge Withstand 

MAINTENANCE 

0.5% ; 
,,0.03%/1 Degree Celsius Change 
L....0.05%Mhz except Single Phase 

Var & 256-TWE which have a frequency 
range of +/- 1% of nominal input. 
WATT Cos 0 0.1 lead to 0.1 lag 
VAR Sin 0 0.1 lead to 0.1 lag 
-+/- 0.25% per annum non cumulative 
Designed to comply with B.S. 6253 
Flame retardant plastic case. 
2.4kg approximately. 

-20 to +70 degrees celsius storage. 
0-60 degrees celsius operational. 
23 degrees celsius calibrated. 
Upto 95% RH. Non-condensing 

50/60Hz 
Between 0/0.2A & 0/10A 
0/125% 
1VA Maximum 
Between 50V & 480V 
+/-20% (0/120% with seperate aux.) 
Burden 2VA max. 

0/1mA into 0/10k ohms 
0/5mA into 0/2k ohms 
0/10mA into 0/1k ohms 
0/20mA into 0/500 ohms 
4/20mA into 0/500 ohms 

400mS for 1% to 99% of span. 
0.5% Max span 
+/-10% Min 
+/-2% Min 

Nominal 115V, 230V, 415V, 50/60Hz 
Range +/-20%. Burden 2VA Max 

2kV RMS to B.S. 5458 
5kV transient as BEAMA 219 & B.S. 923 
ANSI C37-90A 

No routine maintenance is required. Should repair be necessary it is 
recommended that the transducer be returned to the factory or to the 
nearest CROMPTON INSTRUMENTS SERVICE CENTRE. 

121 151 18 
PALADIN 

11 l 1 13 Aux 14 1 I 1154mA -16 

O 

1 1 1 131 f o r 1 6 1 1T1 -IOU I 1 T I 

WARNING 
Voltages dangerous to human life may be present at some of the terminal connections of this, unit Ensure all supplies are de-energised before at- 
tempting any connection/disconnection. - - . 

If it is necessary to make adjustments with the power connected then exercise extreme caution. 
Ensure that any protective cover provided is properly fitted after installation or adjustment of this unit Our policy is one of continuous development and 
although the information is correct at the time of publication, we reserve the right to supply products differing in construction, dimensions or specifica- 
tion from those illustrated and described. 
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780 Series Compton 
INSTRUMENTS 

p4r ..i.i.N.6i.a-4.5WY-Ti,_,, . thmjn!otiiisr.V., F')i;...kiAll ineasUm7,9,14-1t1,.....u.r.. r -..74,.r-x1/4 
-. 

. 

CT 
Ratio 

30/5 
4015 
50/5 
60/5 
75/5 
80/5 

100/5 
120/5 
125/5 
150/5 
200/5 
250/5 

VA at Class 
5 3 1 

1.5 - - 
2 1.5 
2.8 2.5 
3.5 3 
5 4 
5 4 

5 2.5 
5 2.5 
5 2.5 
5 2.5 
6 3 
7.5 4 

Supplied With4 fixing f 
Max cable 0 = 23mm - 

. - 

. 

1A seCoridaries are areilable for ell ratings 

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 - - - 

10015 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 
40015 5 2.5 10 5 30 15 15 
500/5 5 2.5 10 5 30 15 15 

SUppliedmitti:kfikirig 'feet 
Max cab e. mm, - . 

. rs IA secondaries 'are.availablelotattiretings-, 
Csis:except-;1200k, 

1,0A 

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 7.5 4.5 5 or 3 
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 
40015 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 

75/5 
80/5 

100/5 
120/5 

:....1-R-, !, 125/5 

.4, 
;. 

41%v*Arillcrjra./4 

4., 
- 

.:...:. ils.,.: 

',+,57,.:; A 1.5. i 4 4-' 
40015 

uppliedIli,:bu,s...,barr...,..f....,,Ial.n._...26.Parin..cab 
-.'0 

500/5 
600/5 _ 

_ - da 4s Irel--'"avallabl lor-all ratings, 800/5 ii:d-pit-44-.A.M.0:glizMAASO.V_if 
..._,..2L.,,,.G.-::.ff.:72.:,.i.:::: , ..,..:4..d1.1,-,,,57-.,%,Tet.gtfi 

'1.41.';' ' ;-4........L.4...., s 

VA at Class 
3 1 

2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
5 
5 2.5 
5 2.5 
5 2.5 

VA at Class 
3 1 

5 2.5 
5 5 
5 5 
5 5 
7.5 5 

10 7.5 
15 10 
15 10 

VA at Class 
3 1 0.5 

- - 
10 7.5 2.5 
15 10 5 
20 15 10 
20 15 10 
20 15 10 
30 15 10 
30 15 15 
30 15 15 
30 15 15 
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Mer 

30 Series Reed Relays 
Small multi-contact relay modules 

o 

o 

0 0 <:/-'0-0 

1A 5A 
Specifications 

Input: Voltage 
Current 

Output: Max. voltage 
Max. current 
Max. power 
Initial contact resistance 
Operate time 
Release time 

Terminals: 

Type GSE5 
Conductor size; solid 0.5-4.0mm 2 

flexible 0.5-2.5mm2 
Insulation stripping length 7mm 

24Vdc (other voltages also available) 
see ordering data 
200Vdc 
750mA 
10W 
100mohms 
1.5ms 
1.5ms 

Ordering Data 

Contacts Operating Module 

Current Width 

(tW) 

Type Cat. No. 

lA 7.3mA 11.2mm 30100-024D 38403.6 
2A 14mA 16.2mm 30200-024D 38413.6 

3A 18mA 21.2mm 30300-024D 38423.6 
4A 24mA 26.2mm 30400-0240 38433.6 

5A 32mA 31.2mm 30500-024D 38443.6 
1B 8.7mA 16.2mm 30010-024D 38453.6 

2B 12mA 21.2mm - 30020-024D 38463.6 

1A 1B 18mA 21.2mm 30110-0240 38473.6 

2A 2B 21mA 26.2mm 30220-024D 38483.6 
A = Normally open contact B. Normally dosed contact 

Klippen Products 

RS 30 
Slim single relay modules, 1N/0 or 1 N/C contact 

Specifications 

Input: 

Output: Max. voltage 
Max. current 

Max. power; ac load 
dc load 

Isolation: Input to output 
Terminals: Type 

Conductor size;solid 
flexible 

Ordering Data 

see ordering data 
250V ac 
see ordering data 

2000VA 
100W 
4kV ac eff. 

GSE5 
0.5-4.0mm2 

0.5-2.5mm2 

Input Switching Cat. No. 

Voltage Current 

(max) 

12V dc 5A 11294.2 

24V dc 5A 11016.2 

48V do 5A 11018.2 

110V dc 5A 11551.2 

12Vdc 5A 

24V dc 5A 

48V dc 5A 

110V dc 5A 

11295.2 

11009.2 

11011.2 

11552.2 

110V ac 5A 11021.2 

240V ac 3A EA20140 

110V ac 5A 11014.2 

240V ac 3A EA20141 

Other types featuring plug/socket inputs and 
outputs, and changeover contacts are also 
available. Contact your Weidmaller (Klippon 
Products) representitive for details. 

El /3/2 
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? 

Fuse Terminals 
Type ASK 1 

SAKS 1 

KSK 

In accordance with the appropriate 
regulations, all electrical equipment needs 
to be protected against overload and 
short circuits. In general, fuses are placed 
at the input of a circuit, at each point 
where current ratings are reduced, or 
where short circuit capability is reduced in 
order to protect against short-circuit or 
overload. The fuse terminal range has 
been designed to accommodate high- 
rupturing capacity fuses in the G-type, 
Diazed and Neozed ranges, as follows: - 

ASK 1., SAKS 1, KSK 
G-type fuses with or without indicator to 
DIN 41660 (5 x 20mm). Fuse range 0.08 
Amps to 6.3 Amps (250V). 

SAKS 2 
D-fuse inserts E16 to DIN 49360 Diazed 
System fuse range 2 Amps to 25 Amps 
(500V). 

KSK 2, KSK 3 
Fuses to BS1362 (1" x 1/4") range from 1 

Amp to 13 Amps (250V) Fuses to DEF 59- 
96 Size 0 (11/4" x 1/4") range from 0.25 
Amps to 10 Amps (440V). Bussman (1'/4" x 
1/4") type ABC range from 0.25 Amps to 15 
Amps (250V). 

SAKS 4 
D-fuse inserts 001 to DIN 49522, Neozed 
System, range from 6 Amps to 16 Amps 
(380/415V). 

SAKS 5 
D-fuse inserts D02 to DIN 49522, Neozed 
System, range from 20 Amps to 63 Amps 
(440V). 

Cross Connection Links QL provide the 
facility to build fuse distribution assemblies. 
Ideally, input supply should be at the 
centre of the assembly with the highest 
fuse load adjacent to the input terminal. 

Guage rings are available as an option for 
the SAKS 2, SAKS 4 and SAKS 5. When 
fitted into the fuse terminal these prevent a 
higher rated fuse being inserted than that 
originally selected for that circuit. 

Characteristic curves for fuses are 
available on request. 

NOTE The removal or insertion of fuses 
should not be undertaken without the 
mains supply being isolated beforehand. 

Suitability of fuses for the envisaged 
application must be checked with the fuse 
manufacturer. 

11271.230511712/= cresumcaca7.----sazas.-..7.-sstr....e,mrana, 

Screw Clamp 
Connections 

)(Tip ,c,cn 
ASK 1 With hinged Cartridge Fuse Housing 

250V 6.3A (max. fuse size available) 

Thickness 8mm 
Technical Data 
Conductor size Solid (mm2) 

Stranded (mm2) 

Insulation stripping length (mm) 

Fuse size 
Ordering Data 
Moulding material 
When ordering EEx'e' and Ex'N' 
terminals, add suffix 'e' or 'N' to the Polyamide 
catalogue number 
Approvals 
All Approvals are listed 
in Approvals Guide 
Terminal Rail (2m) 

Steel 
Steel (M6 Slots) 

Locking pin (1m) - optional Steel 
End Bracket (thickness mm) 

End Plate (thickness mm) 

Partition (thickness mm) 

Resin bonded paper 
Solid Brass Unk 

0.5-4 
0.5-4 
9 

20 x 5mm 
Cat. No. 

037676 

Toe Cat. No. 
TS 32 012280 
TS 32 067610 

SST 3 015270 

EWK 1 (8.5) 020616 

AP (1.5) 038036 

TW (0.5) 047470 

SBL (25 x 5) 044600 

ross Connections 
2 way 
3 way 
4 way 

10 way 
Screw 

Insulated comb 2 way CO 2 046110 
Insulated comb 3 way 
Insulated comb 4 way 

Fuse 
A list of all fuses stocked is shown 
at the end of this section 
Hinged Fuse Holder (Spare) 

0B3 046120 
OB 4 046130 

TH 037706 

Cover (1m) 

Rk'is 
IP- 4 
4111 

Transparent cover 
Support bracket 

Marking Tags 
All marking systems are shown in Section T6 DEKAFIX - Section T6 
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List of Preferred Cartridge Fuses 
For use with 

--.....ancarccuaccularaasas=ccalarm saga....r=ext=xmciliristrasta 

Terminal i = Cat. No. SAKS 2 020682 
KSK 1 389742 
ASK 1 . .. 037676 HRC fuse cartridge 500. Volts 

. , - . Rating t.,',,'Type %.:: ' , ,,iP-.4NDZ Cat. No. ,:.7. -TNDZ Cat. No. 
Non-indicator cartrid.e fuse 20 x 5mm to IEG 127 CEE 4 T e 1 DIN 41660 2 E 16/2 031740 046560 
250 Volts 4 E 16/4 031750 046570 
Rating ' Cat No. 6 E 16/6 031760 046580 
0.10 043030 10 E 16/10 020850 046590 
0.20 043040 16 E 16/16 020860 045140 

11 1 I 20 E 16/20 020870 045150 0.25 043050 
0.50 - 043060 25 E 16/25 020880 045160 
1.00 - 043070 
1.60 043080 The fitting of gauge rings is recommended when using fuses of a low rating. 
2.00 043090 
2.50 043100 
3.15 043110 
4.00 - 043120 
5.00 043130 
3.30 043140 

100 

I 50 

0 20 

MIIIIMMENImmaaa Fuses NDZ Indicator 
111 111 IIIIIII Type 

111111111111111 Max. 25A 500V A.C. 

SAKS 1 019112 g miEgimiiiii Curves to DIN 49360 

E 
'.- 
o) c 
5:2 

E E 

10 
5 

2 

20 

10 

5 

111111111111111 
Indicator cartridie fuse 25 x 5mm to DIN 41576/CEE 250 Volts 1.1111111111111111 
Ratin Cat. No. 111M1M1111111111 
0.10 111111111111111 

0.10 042910 
I I I I 

1 inilli 0.125 042920 MI 111111111111 0.16 042930 
3.20 042940 2A En= 25A 

0.25 042950 0.. , 2 
-,-, 

1 

0 
05 a) 

cf) 

1111111111111 
11111LIKM 3.40 042960 I 

0.50 042970 _,-la 10A k 20A 
0.80 042980 0.2 

0.1 

0.05 

0.02 

LI I 
MINIMIIMX%. 

M I I.1 W I R 
1.00 068020 ki I 11 

IIMMOIIMIL 
1.25 042990 
1.60 051740 
2.00 068030 
4.00 068040 

- 0.01 
2 5 10 20 50 100 200 

Mean current/time characteristics of 500 V quick response fuse 
Timelag TNDZ types also available 

6.30 068050 

KSK 2 389752 

Cartride fuse V x 1/4" to BS 1362 250 Volts 
Ratin Cat. No. SAKS 5 035942 

1 043420 
2 024510 Neozed fuse suitable for 440 Volts a lication 

Rating e Cat No. BM/ 
3 043250 
5 024520 20 E 18/20 036130 

7 045860 25 E 18/25 036140 
10 024530 35 E 18/35 036150 
13 024540 50 E 18/50 036160 

63 E 18/63 036170 
KSK 3 KSK 3 389762, 389772 
SAKS 6 053182 The fittin of aue nns is recommended when usin fuses of a low ratin.. 
Cartride fuse 11/4" x 1/4" to DEF59-96 Size '0' 440 Volts - characteristic curves are shown on o osite ae 
Ratin Cat. No. Fuse characteristic curves are not included but ou are invited to ask our 

0.25 043180 Technical De . for an assistance. 
0.50 

Gau e Rin s 4. = 5 Cat. No. - ' 
n 043190 

1 043200 
2 029450 
3 029470 for E 14 fuses P 14/6 6A 032860 
5 029460 P 14/10 10A 032870 
7 029580 

10 - 029390 for E 16 fuses P 16/2 2A 031770 
P 16/4 4A .031780 

SAKS 4 032132 P 16/6 6A 031790 
P 16/10 10A 020890 

Indicatin neozed fuse suitable for 380/415 Volts a ications P 16/16 16A 020900 
Ratin .- A. - :- - -;, / -,-::;:71:14-,,,' .. .,. ,r. - ---: :=;--,Cat No.. P 16/20 20A 020910 

6 E 14/6 032830 
10 E 14/10 ED 032840 for E 18 fuses P 18/20 20A 036180 

P 18/25 25A 036190 
le I 16 E 14/16 032850 

P 18/35 35A 036200 
The fitting of gauge rings is recommended when using fuses of a low rating P 18/50 50A 036210 

Please contact our Technical Department should you have any queries 

-1 /7r1 
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SAK 2.5 
750V 27A 

i 

Thickness 6mm 
36.5 -0- 

vercrAzursaMmDvaaccenz=s2x7eillanZImmo 

SAK 4 
750V 36A 

Thickness 6.5mm 

SAK 6N 
750V 47A 

Thickness 8mm 

0.5-4 0.5-6 0.5-10 
0.5-4 0.5-4 0.5-6 

12 12 

Cat. No. 
027966 
027968 
027962 
027967 

Cat. No. Cat. No. 
019326 
019328 
019322 
019327 

012836 
012838 
012832 
012837 

BASEEFA- Ex CEGB BASEEFA- Ex CEGB sn Si 0 Q ® BASEEFA- Ex CEGB Si 0 0 ® 

Type Cat. No. 
TS32 012280 
TS32 067610 

SST 3 015270 

Type Cat. No. 
TS32 012280 
TS32 067610 

SST 3 015270 

Type Cat. No. 
TS32 012280 
TS32 067610 

SST 3 015270 

EWK1 (8.5) 020616 EWK1 (8.5) 020616 EVVK 1 (8.5) 020616 

AP (1.5) 027956 
AP (1.5) 027958 
AP (1.5) 027952 
AP (1.5) 027957 

AP (1.5) 011796 
AP (1.5) 011798 
AP (1.5) 011792 
AP (1.5) 011797 

AP (1.5) 011796 
AP (1.5) 011798 
AP (1.5) 011792 
AP (1.5) 011797 

TW (1.5) 030286 
TW (1.5) 030288 
7W (2.5) 030282 

TW (1.5) 013016 
TW (1.5) 013018 
TW (2.5) 013012 
TW (2.5) 013017 

TW (1.0) 029710 TW (0.5) 019710 

TW (1.5) 013016 
TW (1.5) 013018 
TW (2.5) 013012 
TW (2.5) 013017 
TW (0.5) 019710 

-H. 2 

QL 3 

QL 4 

QL 10 

VH 8 

BS (M3 x 15) 

Captive on screw 

015590 
015600 
015610 
033810 
026670 
035900 

QL 2 013060 
QL 3 013070 
QL 4 013080 
QL 10 033820 
VH 13.5 024850 
BS (M3 x 20) 030300 
Captive on screw 

DOS2 (See Section T6) QS2 021270 

QL 2 019430 
QL 3 019440 
QL 4 019450 
QL 10 033830 
VH 12 024900 
BS (M3 x 20) 030300 
Captive on screw 
OS2 027096 

VL 2 019700 
VH 19 028510 
BS (M3 x 25) 029250 
SS 016440 

VL 2 019700 
VH 19 028510 
BS (M3 x 25) 029250 
SS 016440 

PS (2.30 
StB 8.5 

018040 PS (2.30) 018040 
021570 StB 8.5 021570 

PS (40) 
StB 14 

029960 
016990 

AD 4 

BSK (M3 x 22 
037560 
012890 

AD 4 037610 AD 4 

BSK (M3 x 22) BSK (M3 x 22) 012890 
037600 
012890 

t1DP 1 

1P 1 

048520 ADP 2 . 048530 
048556 HP 2 048566 

ADP 2 048530 
HP 2 048566 

DEKAFIX - Section T6 DEKAFIX - Section T6 DEKAFIX - Section T6 
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tr 

It 

ansient pro ection or s a and signalling circuits 

ANSIENT SAFE 
Application 

4s *1) 

RIMs 

BARRIERS 
Critec 

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 10ICA 3 element 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. 

Foiir 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 LSJK models are fitted with self resetting 
oveTrcurrent protection. 

isjK may be mounted individually, on it own mounting rail which 
alsq) provides the protective earth return or it may be adapted 
for DIN rail mounting. 

LSJK 

Critec Pty Ltd is Australia's leader in transient 
protection. Whether danger arrives via power, 
data, or telephone lines, Critec engineers can 
draw on over 20 years experience to find the 
solution. Critec products include: 

Surge Reduction Filters 
A 

Power Line Filters 
A 

Line Conditioners 
A 

UPS and SPS 

Faxguard/Compuguard 
A 

Signal Line Transient Barriers 
A 

Intrinsically Safe Barriers 
A 

NEMP Filters 

CRITEC 
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TRANSIENT SAFETY BARRIERS LSJK 

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

MODEL 
NUMBER 

Vwkg 
at 

51JA 

(V) 

SERIES IMPEDANCE 
[2] 

R Li 

(0) (ph) 
Imax 

(A) 

LSJ K-1 60 0.1 2.5 

Vwkg SERIES IMPEDANCE 

MODEL 
NUMBER 

at 
5uA 

[2] 
Ri Li Imax 

(V) (0) (ph) (A) 

LSJK-2R-7.5 6.1[1] 17.6 - 0.15 
LSJK-2R-15 12.2[1] 17.6 - 0.15 
LSJK-2R-18 14.7 17.6 - 0.15 
LSJK-2R-30 24.2 17.6 - 0.15 
LSJ K-2 R-36 29.0 17.6 - 0.15 
LSJK-2R-60 48.6 17.6 - 0.15 
LSJK-2R-135 110.0 23.2 - 0.09 
LSJK-2R-200 162.0 23.2 - 0.09 

Vc(max) 
for 

8/20ps 
1,4164 

CATALOGUE 
NUMBER 

800 376100 

Vc(max) 
for 

8/20ms 
1,411 

CATALOGUE 
NUMBER 

8 
15 
18 

30 
36 
60 

135 
200 

376270 
376280 
376290 
376300 
376310 
376320 
376330 
376340 

MODEL 
NUMBER 

Vwkg 
at 

5mA 
(V) 

SERIES IMPEDANCE 
[2] 

RI Li 
(0) (ph) 

'max 
(A) 

LSJK-S [1] 9.4 0.15 

Vwkg SERIES IMPEDANCE 

MODEL 
NUMBER 

at 
5pA 

[2] 
Ri Li 'max 

(V) (0) (ph) (A) 

LSJ K-3R-7. 5 6.1[1] 17.6 0.15 
LSJK-3R-15 12.2[1] 17.6 0.15 
LSJK-3R-18 14.7 17.6 0.15 
LSJ K-3 R-30 24.2 17.6 0.15 
LSJK-3R-36 29.0 17.6 0.15 
LSJ K-3 R-60 48.6 17.6 0.15 
LSJK-3R-135 110.0 23.2 0.09 
LSJK-3R-200 162.0 23.2 0.09 

LSJK-3I-7.5 6.1[1] 0.5 80 1.6 

LSJK-3I-15 12.2[1] 0.5 80 1.6 
LSJK-31-18 14.7 0.5 80 1.6 
LSJK-31-30 24.2 0.5 80 1.6 
LSJK-3I-36 29.0 0.5 80 1.6 
LSJK-31-60 48.6 0.5 80 1.6 

LSJK-4F 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. 

Vc(max) 
for 

8/20ps 
1;111 

CATALOGUE 
NUMBER 

80 376650 

Vc(max) 
for 

8/20in CATALOGUE 
NUMBER 

8 .376350 
15 376360 
18 376370 
30 376380 
36 376390 
60 376400 

135 376410 
200 376420 

8 376430 
15 376440 
18 376456 
30 376460 
36 376470 
60 376480 

MODEL 
NUMBER 

Vwkg 
at 

5pA 
(V) 

SERIES IMPEDANCE 
[2] 

RI Li 

(0) (ph) 
Imax 
(A) 

Vc(max) 
for 

8/20ms 

LSJK-4F50-7.5 6.1[1] 10 750 0.15 8 

LSJK-4F50-15 12.2[1] 10 750 0.15 15 

LSJK-4F50-18 14.7 10 750 0.15 18 

LSJK-4F50-30 24.2 10 750 0.15 30 
LSJ K-4 F50-36 29.0 10 750 0.15 36 
LSJ K-4 F50-60 48.6 10 750 0.15 60 
LSJK-4F50-135 110.0 15 750 0.09 135 
LSJ K-4 F50-200 162.0 15 750 0.09 200 

r- 
CATALOG,UE 

NUMEjER 

3761490 

376800 
376810 
376(520 
376;530 
3761.540 

3761350 
376i.560 
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TRANSIENT SAFETY BARRIERS LSJK 
LINE EQUIPMENT General Specifications 

Transient performance: 
exceeds ANSI/IEEE C62.41 category B. [4] 

Rated surge current (8/20gs): 
10KA (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 terminations: 
max. 2.5mm2 

Mechanical details: 

70 

0 
Cpl 

tri 
0 

Notes: 
[1] Vwkg is the maximum voltage that should be applied 

to the barrier in normal use. For 7.5V and 15V 

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. 

[3] Overcurrent limit is provided by a self resetting solid 
state thermal switch. 

[4] Vc(max) is the maximum voltage measured at 
the equipment terminals of the barrier when a 6KV 
1/50ps voltage pulse plus 3KA 8/20ps current pulse 
is applied to the line terminals. Protection is provided 
for both common and transverse modes. 
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TRANSIENT SAFETY BARRIERS LSJK 

Installation Guide LSJK is designed for individual mounting or on its own mounting 

5 WAY = 164 
10 WAY = 270 
20 WAY = 482 

1111 

0 

10 WAY = 250 

[ 
5 WAY = 144 

20 WAY = 462 

Warranty 

AUSTRALIAN VMADE 

rail. The LSJK rail may be mounted on a 35mm DIN rail by the 
2 MOUNTING HOLES. 0 5 use of adaptor clips. Where unused pairs in a cable are not - REMAINING HOLES M3 

connected, LSJK base modules alone should be installed and 

1 
appropriately earthed. Caps may be added as cable pairs become 

CRITEC 

allocated. 
..,1 

1 To provide effective protection LSJKs must be earthed. Two basic 

i 
,1_,1 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 
as possible. 

CATALOGUE MODEL 
NUMBER NUMBER 

DESCRIPTION 

373100 LSJK-MR5 5 way mounting rail 

373110 LSJK-MR10 10 way mounting rail 

373120 LSJK-MR20 20 way mounting rail 

373130 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 manufacturer's option) which 
in its judgement has not been abused, misued, 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 © 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: 

Phone: 002 73 0066 Fax: 002 73 0399 International Code: + 6102 
Critec Pty Ltd, (ACN 009538729) Technopark, Dowsings Point, Tas. 7010 Australia Postal: GPO Box 536 Hobart 7001 Australia 

CRITEC, AUSTRALIAN DESIGNED AND MANUFACTURED PROTECTION FOR HOSTILE ENVIRONMENTS 
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Transient protection for hardwired power installa ;')ns 

4RI 

SURGE REDUCTION FILTERS' PROLINETM 
Application 
Costly damage and loss of operations are caused by lightning induced surges, 
power line faults and the switching of inductive loads and industrial machinery. 
Critec's Pro line range of Surge Reduction Filters are specifically designed as 
three stage primary surge attenuators, ensuring safe clean power to your 
valuable installation. 

0 Communications 

0 Navigation aids 

0 Water industry 

0 Electronic equipment 

0 Factory automation 

0 Telephone exchanges 

0 TV / Radio broadcasting 

0 Hospitals 

Alarm systems 

Mining 

0 Switchboards 

Oil refineries 

0 Large UPS 

0 Telemetry 

0 Laboratories 

0 Military installations 

0 Airports 

0 Computers and peripherals 

Critec PROLINE SRFTM offer: 
High performance three stage surge reduction 

Highest Multipulse" surge ratings 

0 MOVTEC' redundancy 

0 Reduced costly downtime 

0 Reduction in physical damage 

0 Ease of installation and monitoring 

0 Cost effective and efficient protection 

0 Enhanced operational reliability of equipment 

Critec Pty. Ltd. is a world leader in transient 
protection. Whether danger arrives via power, 
data, or telephone lines, Critec has the required 
protection product. If there is an unusual problem 
Critec engineers can draw on over 20 years of 
experience to find the right solution. New products 
are fully tested with in-house lightning and NEMP 
generators. 

Power system protection up to 1600 Amps 
A 

Loadcell and transducer protectors 
A 

Line conditioner and power support products 
A 

EMP filters and lightning protection 

Standby and Uninterruptible Power Supplies 
A 

Combination power/signal line protection 
A 

Transient barriers 
A 

PABX, data processing protection 
A 

LAN and coaxial data protectors 
A 

Modems and facsimile protection 
A 

Direct strike lightning protection 
A 

Earth impedance meters 
A 

Earthing materials 

CRITEC® 
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The problem 
Electronic technology continues to advance at a rapid pace. The move is 
towards smaller, compact semi-conductor designs which are inherently 
more sensitive to voltage and current surges whether man-made or 
natural. Modern installations such as computing, communications and 
control/alarm are particularly susceptible to power transients induced 
onto the mains reticulation grid. The cost of damage to capital equip- 
ment can be large but the hidden costs incurred by loss of operations 
and/or services, are often far greater. These costs are borne by equip- 
ment owners and their customers. 

Lightning impulses can have peak currents approaching 150,000 Amperes. 
It is this energy, together with the fast voltage wavefront of the lightning 
impulse, which gives rise to equipment damage and possible loss of life. 
The waveshape is characterised by a very sharp rise in voltage levels 
and a long tail current of excess energy content. These impulses can be 
coupled onto reticulation systems in a number of ways. Most obvious of 
these is the direct strike, however more subtle mechanisms such as 
resistive, inductive and capacitive coupling can allow the destructive 
influences of strikes many kilometres away to be felt on incoming power 
and data lines or local earthing systems. 

The significance of the problem and some suggested solutions are more 
fully described in the Australian Standard on Lightning Protection, 
AS1768-1991 and the International Standard IEC1024. 

The solution 
The Pro line range of Surge Reduction Filters from Critec incorporates 
high energy clamping devices and special filtering circuitry. Pro line 
SRFs are installed in series with the circuit, usually at the point of entry 
to the building or structure. They are available in single or three phase 
configurations for load currents from 32A to 1600A per phase. For 
smaller applications, Critec offers the Safe line range of SRFs from 10A to 
16A. These are ideal for panel mount applications such as switchboards 
and similar industrial installations. 

Users may choose from several surge ratings (in accordance with 
AS1768-1991) to match the SRF to the severity, strike density or exposure 
of their particular site. In general, higher surge ratings should be chosen 
for installations of a critical or strategic nature, geographically isolated 
areas of high lightning activity or where the facility being protected has 
a high capital cost or cost of downtime. Higher surge ratings are also 
required for large loads where induced surges are generally of much 
greater amplitude due to the low impedance of the overall circuit. 

Pro line SRF which are surge rated to category D and above incorporate 
Critec's MOVTEC (patent applied) clamping sub-assemblies. The MOVTEC 
is the most advanced surge attenuation technology currently in place to 
offer Multipulse protection. Since 75% of all lightning strikes comprise 
multiple strokes through the one air to ground channel, often as little as 
30 milliseconds apart, conventional MOVs can rapidly accumulate heat 
and self destruct just when they are most needed. The high redundancy 
offered by Critec's MOVTEC arrays means that as individual elements 
exceed their thermal or energy rating they sequentially disconnect from 
the primary circuit leaving other segments active to maintain protection. 
It is also a well known fact that MOVs have a limited life and degrade in 
proportion to the magnitude and number of incident surges. MOVTEC 
segments are continuously monitored and their status is displayed on a 
5 segment LED bar graph. This information is also duplicated on the 
Proline's annunciator panel. Reduction in surge handling capacity to 
below 80% activates a normally open (default) or normally closed set of 
alarm contacts which can be used be shut down the system or activate 
an external warning. 

FIGURE I. Special filter circuitry with high energy clamping devices 
make Proline SRF the optimum protection for all power 
transient problems. 

FIGURE 2. Proline's wide range of current and surge handling 
capabilities ensures that there is a correct product for 
your every application. 
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CAT.B INPUT SURGE PULSE 
INJECTED ACTIVE WITH RESPECT TO NEUTRAL 

AS 1768 1991 6KV 1.2/508S 3kA 8/209S 
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TIME (MICROSECONDS) 

OUTPUT OF SRF383C 
VOLTAGE MEASURED ACTIVE 

WITH RESPECT TO NEUTRAL 

0 20 40 60 80 100 120 140 160 

TIME (MICROSECONDS) 

FIGURE 4. Typical differential mode performance (surge diversion 
and attenuation) of the Proline SRF 363C. Dual mode 
voltage/current input pulse 6kV, 1.2/50pS, 3kA Cat B 

applied active to neutral. Worst case peak let through 
voltage <600V when superimposed on peak mains. 
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PROLINE SRF SERIES ORDERING CODES 
CATALOGUE 
No. 

MODEL 
No. 

MAXIMUM LINE RATINGS 
PER PHASE 

LOAD PHASES LINE FUSE 
A # A 

SINGLE PHASE 220/380V-240/415V SRF 

121210 

121220 

121260 
121270 

SRFI32C-CE 
SRFI32C-BP 
SRF I 32D-CE 
SRF I 32D-BP 

32 

32 

32 

32 

32 

32 

32 

32 

121310 SRF163C-CE 63 63 

121320 SRFI63C-BP 63 63 

121360 SRFI63D-CE 63 63 

121370 SRF163D-BP 63 63 

121410 SRF 1125D -CE 125 125 

121420 SRF I I25D-BP 125 125 

121460 SRF1125E-CE 125 125 

121470 SRF I I 25E-BP 125 125 

THREE PHASE 220/380V-240/415V SRF 

123210 SRF332C-CE 32 3 32 

123220 SRF332C-BP 32 3 32 
123260 SRF332D-CE 32 3 32 

123270 SRF332D-BP 32 3 32 

123310 SRF363C-CE 63 3 63 

123320 SRF363C-BP 63 3 63 

123360 SRF363D-CE 63 3 63 

123370 SRF363D-BP 63 3 63 

123410 SRF3I25D-CE 125 3 125 

123420 SRF3I25D-BP 125 3 125 

123460 SRF3I25E-CE 125 3 125 

123470 SRF3I25E-BP 125 3 125 

123510 SRF3200D-CE 200 3 200 
123520 SRF3200D-BP 200 3 200 
123560 SRF3200E-CE 200 3 200 
123570 SRF3200E-BP 200 3 200 

THREE PHASE 220/380V-240/415V BUS BAR SRF 

123610 SRF33I5D-CE 315 3 315 

123620 SRF33I5D-BP 315 3 315 

123660 SRF3315E-CE 315 3 315 

123670 SRF33I5E-BP 315 3 315 

123710 SRF3630E-CE 630 3 630 
123720 SRF3630E-BP 630 3 630 

123810 SRF3I000E-CE 1000 3 1000 

123820 SRF3I000E-BP 1000 3 1000 

123910 SRF3 I 250E-CE 1250 3 1250 

123920 SRF3 I 250E-BP 1250 3 1250 

123950 SRF3 I 630E-CE 1630 3 1600 

123960 SRF3 I 630E-BP 1630 3 1600 

PRIMARY PROTECTION 
PEAK DIVERSION RATINGS 

PER PHASE 
IMPULSE ENERGY SEGMENTS DEVICE* 

kA Joules # USED 

SECONDARY PROTECTION 
PEAK DIVERSION RATINGS 

PER PHASE 
IMPULSE ENERGY 

kA Joules 

MOVTEC REDUNDANCY 
ANNUNCIATOR 

PANEL 

POWER ANALYSER 
N - NOT APPLICABLE 
O - OPTIONAL EXTRA 
S - AS STANDARD 

NEUTRAL-EARTH PROTECTION 
PEAK DIVERSION RATINGS 

CURRENT ENERGY 
kA Joules 

WIDTH 
mm 

ENCLOSURE PARTICULARS 

HEIGHT DEPTH MASS 
mm mm kg 

40 1360 1 SB 40 1360 N 40 1360 335 350 190 15 

40 1360 1 SB 40 1360 N 40 1360 270 285 
80 3120 5 MT 40 1360 Y N 40 1360 
80 3120 5 MT 40 1360 Y N 40 1360 

40 1360 1 SB 40 1360 N 40 1360 385 395 190 17 
40 1360 1 SB 40 1360 N 40 1360 320 330 
80 3120 5 MT 40 1360 Y N 40 1360 
80 3120 5 MT 40 1360 Y N 40 1360 

80 3120 5 MT 40 1360 Y N 40 1360 465 490 200 25 
80 3120 5 MT 40 1360 Y N 40 1360 400 420 
120 4680 5 MT 70 2450 Y N 40 1360 
120 4680 5 MT 70 2450 N 40 1360 

40 1360 SB 40 1360 N 40 1360 610 470 200 30 
40 1360 SB 40 1360 N 40 1360 545 405 
80 3120 5 MT 40 1360 Y N 40 1360 
80 3120 5 MT 40 1360 Y N 40 1360 

40 1360 1 SB 40 1360 N 40 1360 670 510 220 42 
40 1360 SB 40 1360 N 40 1360 605 440 
80 3120 5 MT 40 1360 Y N 40 1360 
80 3120 5 MT 40 1360 Y N 40 1360 

80 3120 5 MT 40 1360 Y O 40 1360 825 630 220 63 
80 3120 5 MT 40 1360 0 40 1360 760 560 
120 4680 5 MT 70 2450 O 40 1360 
120 4680 5 MT 70 2450 O 40 1360 

80 3120 5 MT 40 1360 0 40 1360 880 880 280 I10 
80 3120 5 MT 40 1360 0 40 1360 815 815 
120 4680 5 MT 70 2450 0 40 1360 
120 4680 5 MT 70 2450 O 40 1360 

80 3120 5 MT 40 1360 Y 0 40 1360 980 980 350 200 
80 3120 5 MT 40 1360 Y 0 40 1360 900 900 
120 4680 5 MT 70 2450 0 40 1360 
120 4680 5 MT 70 2450 Y 0 40 1360 

120 4680 5 MT 100 3600 Y S 70 2450 1280 1280 350 350 
120 4680 5 MT 100 3600 S 70 2450 1200 1200 

120 4680 5 MT 100 3600 S 70 2450 1700 1700 400 650 
120 4680 5 MT 100 3600 S 70 2450 1700 1700 

120 4680 5 MT 100 3600 S 70 2450 2050 2050 400 800 
120 4680 5 MT 100 3600 S 70 2450 2050 2050 

120 4680 5 MT 100 3600 S 70 2450 2050 2050 400 800 
120 4680 5 MT 100 3600 S 70 2450 2050 2050 

*SB - Standard Block Metal Oxide 
MT - Critec MOVTEC with 5 segment redundancy and Multipulse protection. 

10 and 16A SRF - Metal case for panel, wall or switchboard mounting - ask for 
Safeline brochure SF01. 

32 to 1600A SRF - Modern, sheet metal fabricated case for back panel chassis 
and wall mounting, natural ventilation, oyster grey colour with Annunciator 
Status Panel on some models. IP rated enclosures available on request for 
selected models. 

Aggregate energy is defined as the summation of the joule ratings of primary 
and secondary protection multiplied by the number of phases 

i.e. SRF3630E - CE = 3(4680 + 3600) or 24.84 kilojoules 

There is an SRF for every application. Choosing the appropriate unit 
depends upon site conditions. Firstly, determine the load in Amps and 
the number of phases. Secondly, make an engineering decision on the 
required surge rating. This decision is based on the required level of 
protection (see AS1768-1991), geographic area of operation, cost, site 
factors, and the strategic consequences if the equipment to be protected 
is damaged or non-operational. 

The model number is determined as follows: SRFabbbs-ee 

a 
1 for single phase 
3 for three phase 

bbb 

Load in 
A/phase 

ee 
Surge Rating ie. Enclosure and mounting 

Cat. C,D,E CE-Critec, BP-Backplane 

Eg: SRF3315E-CE is a three phase, 315A per phase SRF with 120+ 70kA surge 
rating (using a MOVTEC) and fitted in a proprietary Critec enclosure. 
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BUILDING POINT OF ENTRY 

SRF 

ELECTRONIC II 

COMMUNICATIONS 

EQUIPMENT 

MOVTEC 

NONESSENTIAL 
LOADS 

I UGH TS,POW ER I 

M.E.N POINT 

- 
SRF I 

COMPUTER 

INSTALLATIONS 

FIGURE 3. Pro line SRFs are ideal for point of entry protection of 
main and sub-circuits 

Surge performance 
All Pro line models are surge tested using 
Standards such as Category A, B and C pulses of 
ANSI/IEEE C62.41-1991 and AS1768-1991. All 
models are subjected to at least a 6kV 1.2/50pS 
voltage pulse, 3kA 8/20pS current pulse, 
combined voltage/current dual mode pulse, and a 
6kV 100kHz ringwave pulse. Both Differential 
(transverse) and Common mode responses are 
tested. Higher current tests are conducted via 
international collaboration and using Critec's 
state of the art in-house High Voltage Test Facility. 
Typical responses are shown in figures 4 and 5 

which reveal high quality diversion, attenuation, 
and filtering of large input transients. 
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FIGURE 5. Typical differential mode performance (surge diversion 
and attenuation) of the Proline SRF 31250E. Ringwave 

6kV, 200A, 100kHz Cat A pulse applied. Worst case peak 

let through voltage <400V when superimposed on mains. 

Applications 
Proline SRFs must be well earthed in accordance with relevant National 
Electricity Standards. It is important to create an equipotential earth 
plane to eliminate earth loops. Proline SRFs should be installed physically 
close to the incoming power lines and earthed to the nearest switch- 
board earth (figure 3). Alternatively, if the Proline SRF is to be installed 
on a subcircuit it should be earthed in common with the earth of the 
equipment it is protecting, subject to Standards requirements. SRFs are 
designed for installation in Multiple Earthed Neutral (MEN) systems, 
please contact Critec for advice if other systems are in use. SRFs can be 

installed in front of PABX and at the power entry point for other communi- 
cation, industrial, or military installations. SRFs are ideal for use in all 

industries that use electronics or sensitive electrical equipment. SRFs are 
also commonly installed in front of large Uninterruptible Power Supplies 
(UPS) to protect both the UPS itself and the load equipment should the 
UPS switch to by-pass. Proline SRFs have been conservatively designed 
to improve the operational reliability of equipment and to reduce costly 
damage and downtime. 

Filter performance 
A Fourier transform of a typical 8/201S lightning pulse reveals that most 
of the energy content is at relatively low frequencies, making low-pass 
filtering techniques essential for good protection. Figure 6 illustrates the 
typical filter performance under conventional small signal test conditions. 

A characteristic of all Proline SRFs is that relative attenuation improves 
with an increase in the surge amplitude. This favourable response is the 
result of careful filter design and special layout attention to minimising 
lead inductance. Extensive research has resulted in a range of filter 
inductors which neither saturate under pulse conditions nor under 
steady state conditions when supplying non-linear loads. In addition, all 

the Critec Proline models are capable of supplying crest factor currents 
in excess of 3:1, a requirement of most modern computers or electronic 
installations incorporating switched mode power supplies. 

An important parameter of any filter is its let through voltage. This has 
recently been defined in the new Australian Standard AS1768-1991 as 
that voltage (rounded up to the nearest 100V) which is passed by a filter 
under specified test conditions (ie Cat A or B pulses). All Proline SRF 

are 600V devices under Cat. B test conditions with typical worst case let 
through voltages of below 540V. 
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FIGURE 6. Typical no-load frequency response of a Proline filter. 
Frequency response is based on a voltage fed from a 

50ohm source impedance. Attenuation is calculated as 

dB=-20 logV1 /V2 where V, is the voltage applied to the 

SRF terminals and V2 is the open circuit output voltage. 
Under load, filter performance is improved. 

Product testing 

FIGURE 7. Critec maintains a fully equipped High Voltage Test 
Laboratory. All product designs are extensively tested for 
surge handling capability, design optimisation and load per- 
formance. Seen above, a three phase Proline 1600A SRF 

under going full load current tests and burn in test cycles. 

Technical 
specifications 

v 
CRITEC 

Australia's leader in transient protection 

Critec Pty Ltd A.C.N.009538729 
Technopark, Dowsings Point, Tasmania 7010 
POSTAL ADDRESS: Box 536 GPO Hobart 

TAS 7001 Australia 
TELEPHONE: 002-73 0066 
FACSIMILE: 002-73 0399 
International code +6102 

Critec's new purpose designed high voltage test facility offers both single 
pulse capabilities to AS1768-1991 Cat. C and above, as well as multipulse 
intershot capabilities. It is staffed by experienced professionals and enjoys 
continued investment ensuring state of the art development and performance 
testing of all Critec surge and transient products. The capital intensive test 
equipment is ideal for determining the susceptibility of components to EMI, 

EMP, and lightning pulses to the following international standards:- 

AS1768-1991 ANSI /IEEE C62.41-19911EEE587-1980 IEC Reports 664 and 521 CIGRE 36- 

05 IEC TC65 EDF HN54-530 ENEL LV1504 SEN 3611503Y SEV1055-1978 UL943 

UL217/UL268 VDE418 VDE0565 VDE854 IEC TC81/44 IEC1024 (incl. Guides) 

Critec products can be tested in-house to the lightning and EMP pulse 
standards of: 

AS1768-1991, Cat A 
6kV 200A 100kHz ringwave 

AS1768-1991, Cat B 

6kV 500A 100kHz ringwave, 6kV 1.2/50pS, 3kA 8/20pS 

AS1768-1991, Cat C 

6kV1.2/50pS, 20kA 8/20pS 

Multipulse surge capabilities 
5 x 3kA 8/20pS 100mSec intervals 

Other in-house tests are carried out to determine frequency responses, load 
characteristics to 1600A per phase and pulse characteristics to NATO 5/200pS, 
12kV NEMP standards. 

Surge Ratings: 
Peak Single Shot Pulse Current (8/20pS) See Ordering Table 

Peak Single Shot Energy (8/20pS) See Ordering Table 

Operating Ratings:* 
Single Phase 220-254VAC, 50-60Hz 
Three Phase 380-440VAC, 50-60Hz 

Multiple Earth Neutral (MEN) system. 

Inductor Design: 
Type Aircored, non-saturating 

Current crest factor capability > 3:1 

* Note: Other operating voltages and frequencies are available on application, 
eg. 120VAC, 500VAC and 400Hz. 

All standard Critec Proline SRFs are guaranteed to have Australian Electricity Approval 
Certification. 

EXPORT BULLETIN SRFO4 
This document is © Copyright 1993 Critec Pty Ltd. 

Due to a policy of continued product improvement, specifications are subject to 
change without notice. 

Multipulse, Proline, Critec, MOVTEC and Surge Reduction Filter are TM trade- 
marks of Critec Pty Ltd. 

A sign of the Critec commitment to excellence. Available from: 

Austratan 
Dal in Anon( 

Winner of a 1992 Australian Design Award 
for Critec's flagship DG12 UPS 

CRITEC, AUSTRALIAN DESIGNED AND MANUFACTURED PROTECTION FOR HOSTILE ENVIRONMENTS 
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KRAUS & NAIMER 
BLUE LINE SWITCHGEAR 

Switch Types 
CA4, CA4-1, 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 and CA4-1) 

4 

DIMENSIONS 
inch 

Panel mounting and base mounting 

Mount- CA4 CA10- CA108- Mount- CA4 CA10- CA108- 

CA4, CA4-1 CA10-CA2013 hg . CM-1 CA20 CA208 ing CM-1 CA20 CA208 

48 84 
- 

6 - 8.5 
o2 

1.89 . 2.52 
E 24 .34 

38 48 18 20 
8 - EF D2 

142 1.89 .63 .79 

E 
41,85 4 4 4 4 

.16 .16 
. VE M- .18 .16 

10,5 13,5 
N I 

2 2 
VE . C EF 

.41 .53 68 68 

4,1 4,1 

.18 .16 

A. 

E/EFNE D1 - 

1) CA4, CA4-1: Dimensions of the escutcheon plate, 
excepting VE mounting 

Single hole mounting 16 or 22 mm and 22 or 30 mm 

CA4, CA4-1 FS1 FS2 

0. 

FS4 

CA10- CA20 

I - 6 

FT1 

1.18"s0 

FT2 

1.54" I.93-s0 

Dimensions L and K 

Type 1 2 3 4 

No. of stages/Dimensions L 

5 6 7 8 9 10 11 12 K 

CA4, CA4-1 

CA10 

CA11 

CA20 

CA1013 

CA11121 

CA208 

30 
1.18 

31.7 
1.25 

34,9 
137 

35.9 
141 

37,9 
1.49 

411 

1.62 

42.1 
166 

38 
150 

41,2 
1.62 

47,6 
1.87 

48,6 
1,91 

47,4 
1.87 

53.8 
212 

54,8 
2.16 

46 
1.81 

50,7 
2.0 

60,3 
2.37 

61,3 
2.41 

56,9 
224 

66,5 
2.62 

87,5 
2.66 

54 
2.13 

60,2 
2.37 

73,0 
2.87 

74 
2.91 

66,4 
2.61 

79,2 
3.12 

802 
3.16 

62 
2.44 

69,7 
2.74 

85,7 
3.37 

88,7 
3.41 

75,9 
2.99 

91.9 
3.62 

92,9 
3.66 

70 
2.76 

79,2 
3.12 

98,4 
3.87 

99,4 
3.91 

85,4 
3.38 

104,6 
4.12 

105,6 
418 

78 
3.07 

88,7 
3.49 

1111 

4.37 

112.1 

4.41 

94.9 
3.74 

117,3 
4.62 

118,3 
4.66 

86 
3.39 

98,2 
3.87 

123,8 
4.87 

124,8 
4.91 

104,4 
4.11 

130 
5.12 

131 

5.18 

94 
3.70 

107.7 
4.24 

136,5 
5.37 

137,5 
5.41 

113,9 
4.48 

142.7 
5.62 

143,7 
5.68 

117,2 
4.61 

149,2 
5.87 

150.2 
5.91 

123,4 
4.88 

155.4 
8.12 

156,4 
8.18 

128,7 
4.99 

181.9 
6.37 

162,9 
6.41 

132,9 
5.23 

168,1 

6.62 

169,1 

8.86 

138,2 
5.38 

174,6 
6.87 

175.8 
6.91 

138,4 
5.45 

180,8 
7.12 

181,8 

7.16 

28 

43 
1.69 

43 
1.69 

45 
1.77 

56 
22 
56 
2.2 

56 
2.2 

australian solenoid co. pty. ltd 
W.) 

HEAD OFFICE 
379 LIVERPOOL ROAD ASHF1ELD, N.S.W. 2131 P. O. BOX 1093 

TELEPHONE: (02) 797-7333 FAX (02) 797-0092 CABLE ADDRESS: AUSTRASOL SYDNEY 

PO4 At28 68 
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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 switching 
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 CA 4 and CA4-1 switches offer maximum space saving benefits. 
A CA4 or aCA4-1 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 and CA4-1 contacts are supplied standard with gold 
plating (CA4 = 1 p, CA4-1 -3511). 

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 types CA4 and CA4-1 are available with up to 18 contacts. 
CA10 up to CA 208 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 
4 

SWITCH TYPES CA4 CA4-1 CA10 
CA10B 

CA11 
CA11B 

CA20 
CA208 

Nominal voltage 
IECNDE/BS V 500 500 660 660 660 
UUCSA V 300 300 300 600 600 
SEV max. V 380 380 660 660 660 
CEE 24 V 380 380 380 380 380 

Main switch characteristic 
Isolator conditions are 
met up to V 250 250 380 380 380 

Thermal current I., 
IECNDE/BS A 10 10 20 20 32 
UUCSA A 10 10 16 16 30 
SEV 380/660V 10/- 10/- 16/12 16/12 25/20 

Nominal current I. 
AC 21 IECNDE/BS A 10 10 20 20 32 

AC 1 SEV 380 V A 10 10 16 16 25 
660 V A - 12 12 20 

AC 11 IECNDE 220-240 V A 2,5 2,5 6 6 8 
380-440 V A 1,5 1,5 4 4 5 

UUCSA 
Pilot Duty - Contact Rating Code A300 A300 A300 A600 A600 

Ampere Rating A 10 10 16 16 30 

CEE 24 
Resitive load A 4 4 10 10 16 

Motor load A 2 2 7 7 10 

Motor rating 
AC 3 IECNDE /BS 3 phase 220-240 V kW 1,5 1,5 3 3 4 

3 pole 380-440 V kW 2,2 2,2 5,5 5,5 7,5 
1, 500-660 V kW 3 3 5,5 5,5 7,5 

1 phase 110 V kW 0,3 0,3 0,6 0,6 1,5 
2 pole 220 V kW 0,55 0,55 2,2 2,2 3 

380-440 V kW 0,75 0,75 3 3 3,7 

AC 23 IECNDE/BS 3 phase 220-240 V kW 1,8 1,8 3,7 3,7 5,5 
3 pole 380-440 V kW 3 3 7,5 7,5 11 

500-660 V kW 3,7 3,7 7,5 7,5 11 

1 phase 110 V kW 0,37 0,37 0,75 0,75 1,5 
2 pole 220-240 V kW 0,75 0,75 2,5 2,5 3 

380-440 V kW 1,1 1,1 3,7 3,7 5,5 
UUCSA 

Standard motor load 3 phase 120 V HP 1 1 1,5 1,5 3 
(Direct-on-line rating) 3 pole 240 V HP 1 1 3 3 7,5 

480-600 V HP - - 5 10 

Dry circuit ratings 
Operational voltage max. V 240 

min. V 1 

AC 1 1/6 V A 1/0,6 
12/24 V A 0,45/0,3 
48/60 V A 0,22/0,2 

110-120/220-240 V A 0,15/0,1 

DC 1 1/6 V A 0,75/0,45 
12/24 V A 0,35/0,22 
48/60 V A 0,13/0,1 

110-120/220-240 V A 0,05/0,025 

Max. fuse size (gL-characteristic) A 10 10 25 25 35 
Rated conditional short-circuit current kA 3 3 5 5 10 

Max. permissible wire gage mm2 1,5 1,5 2,5 2,5 4 
stranded wire 2 x AWG 14 14 12 12 10 

flexible (with sleeve) 2 x mm2 1,5 1,5 2,5 2,5 4 
AWG 14 14 12 12 12 

1) The max. nominal voltage should be noted. 

ESSENTIAL 
IP 

Code 

MOUNTING 

front 
for 
type 

Panel mounting 
-- CA4 

CA4-1 

E 40 CA10 

EF 65 CAll with shaft seal 
CA20 
CA10B 
CA11B 
CA20B 

Base mounting 

CA10 
;, . 

-:-.. -:-; ., ..,:zz , 
VE 40 

CA11 

CA20 
I CA10B 

' CA118 
CA208 

Single hole mounting 
combined with 16 and 
22 mm 

i - 
FS1 65 without escutcheon plate 

t--;-,-- _ 
FS2 65 

CA4 
with escutcheon plate 

CA4-1 
30 x 30 mm 

41111I 
.. with escutcheon plate 

FS4 65 30 x 39 mm 

Single hole mounting 
combined with 22 and 
30 mm 

FT1 65 without escutcheon plate 

CA10 
CA11 
CA20 

. . 

1T-c- 
r.' ,-i--, 

FT2 65 with escutcheon plate 
1,131 - 49 x 49 mm 
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HRC FUSE HOLDERS 

linens] ns 

Type Rating 

Amp A B C 

0 

Kpit 
ONLY 

E 

F 

pyii 
ONLY 

G 

IA 
p 
D 

pH 

ONLY 

H K 

Max 

Cable 

Size 

RS20 20 27 80 54 63 35 M6 13,5 15 22,2 10mm2 

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 

PANE_ DRILLING DINIENSIONS 

r A__ 

E-i E F E 

RS 20 

_ _ 

I 

- - - 
; 

RS 32,63,100 & 200 

A B 

- -I- - 

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 - - - - 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 08 - 020 020 08 - 020 020 08 - 024 024 016 - 027 027 - 035 035 

F HOLES TO SUIT M5 SCREWS HOLES TO SUIT M6 SCREWS. 

(DIMENSIONS IN MILLIMETRES) 
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FUSE Li 

DIMarok,ST 
RECOMNIENDATIONS 
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 

t "DIRECT ON LINE MOTOR START RECOMMENDATIONS (4151/ Cr 
Kw HP FLC Standard Fuse Motor Fuse 

RS20 it P.PH,BW N1T2 -20A 0.37 0.5 1 N1T4 - 
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,PHBW 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 - TIA32M35 
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.F'H,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 & BS88. 

tD.O.L start based upon 7 iFLC 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. 

Indooroopilly Road Indooroopilly SPS SP086 Operations and Maintenance Manual

Q-Pulse Id TMS757 Active 29/01/2014 Page 134 of 403



Telemecanique 

XA2-B 
double insulated 
control and signalling units 

GROIIPE SCHNEIDERA= 
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The strong points 
of the XA2-B range of double insulated control anii 

YOU WISH TO ENHANCE YOU HAVE YOU REQUIRE 

THE APPEARANCE OF 

YOUR INSTALLATIONS ? 

A VARIE I Y OF NEEDS ? 

The XA2-B range is aesthetically 
pleasing and enhances 
the Man-Machine dialogue panel. 

YOU HAVE 

SPACE PROBLEMS ? 

The compact size and shallow 
depth of the XA2-B range reduces 
the surface area and volume needed 
for Man-Machine dialogue. 

The XA2-B range includes : 

Illuminated selector switches, 

Joystick controllers, 

Mushroom head emergency stop 
buttons 0 30, 40,60 mm, 

Square heads 

Double-headed units, 

Coloured legends... 

YOUR PRODUCTS 

MUST BE 

TAMPERPROOF ? 

The operating heads cannot be 
removed from the front. 

FLEXIBLE PRODUCTS ? 

The addition of an optional square 

range of heads, doubles 
the presentation possibilities. 

YOU MUST HAVE 

COMPLETE PROTECTION 

AGAINST ELECTRIC 

SHOCK ? 

Mounting on a double 
insulated panel 
or enclosure 
(double insulated 
construction 
means that 
earthing is 
not required) 
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ignalling units 

THESE PRODUCTS 

ARE SUITABLE 

FOR SPECIAL 

APPLICATIONS 

AND RESIST 

HARSH ENVIRONMENTS 

Typical application sectors : 

Chemicals 

Food industry 

Surface treatment 

Painting 
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XA2-B double insulated control and signaling units 
for printed circuit board connection 

YOU CONSTRUCT OPERATOR DIALOGUE PANELS IN LARGE QUANTITIES 

WITH AN IDENTICAL CIRCUIT ARRANGEMENT 

THE XA2-B RANGE CONNECTS DIRECTLY TO PRINTED CIRCUITS 
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THE PRINTED CIRCUIT VERSION OFFERS YOU : 

Excellent ergonomics with compact size 

Savings in time and cost 
In mounting 
and wiring 

11111111 

A high degree of safety 
No more cable markers 

or wiring errors 

13 21 21 13 

0 0 
11422 I I 22 14 

In centring and assembly 
of components 

panel control or signaling 
head 

Ell -0 
.110411-0- 

electrical block 
centring 

printed circuit 

No screwed or soldered spacers 
between support and printed circuit 

Safe fixing of the complete unit 
Easy disassembly 

U 

base 

captive screew 

Uses the heads from the standard 
XA2-B range : 

reduction of stock 

The mechanical strength of the fixing 
between the control 
and signalling heads 
and the electrical blocks is provided 
by a screw which becomes captive 
after assembly, 
joining the electrical blocks 
to a sub-base fixed to the head. 
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Control 
units 

The XA2-B range 

Signalling 
units 
and 

digital 
displays 

Control 
and 

signalling units 

Control 
stations 
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13 21 13 21 

14 22 14 22 

"F" "0" "F + 0" 

13 23 

14 24 

"F + F" 

11 21 

12 22 
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X1 X2 X1 X2 

J 

X1 

X2 

13 
X1 X2 

14 

X1 X2 
13 

14 

X1 

X2 

13 21 

14 22 
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13 21 13 21 13 23 11 21 

- - - - - - 

14 22 14 22 14 24 12 22 

"0" "F + 0" "F + F" "0 + 0' 

X1 X2 X1 X2 
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XA2-B General characteristics 

Environment 

Conformity to standards IEC-947-5-1, NF C 63-140, ASE 0119, ASE 1003, BS 4794, VDE 0660 part 200, UL 508, CSA C 22-2 n° 14. 

Standard version : 

CSA, UL (Listed) : pushbuttons and selector switches : A 600-Q 600 ; 

direct fed pilot lights and illuminated pushbuttons (120 V max) 

transformer pilot lights and illuminated pushbuttons (600 V) 

ASE, DEMKO, NEMKO, SEMKO, F.I. 

Approvals 

Protective treatment "TC" (all climates). 

Ambient temperature For storage : from -40 to + 70°C. For operation : from -25 to + 70°C. 

Operating position All positions. 

Resistance to vibration 0 60 mm mushroom head : 4 g. Other pushbuttons : 10 g. Joystick controllers : 5 g. 

Transformer operated pilot lights : 4 q. (40 Hz < frequency < 500 Hz) conforming to IEC 68-2-6. 

Resistance to shock Pushbuttons : 70 q. Mushroom head pushbuttons : 15 q. Selector switches : 120 q. Conforming to IEC 68-2-27. 

Electric shock protection Class II, conforming to IEC 536 and NF C 20-030 

Degree of protection 
conforming to IEC 529 and NF C 20 -010 

IP 65. 

Mechanical life 1 million operations (except, latching mushroom head pushbuttons : 300 000 operations, illuminated selector switches : 

100 000 operations). 

Contact block characteristics 

Rated insulation voltage 600 V conforming to UL 508 and CSA C 22-2 n° 14. 500 V conforming to NF C 20-040, VDE 0110 

Group C conforming to NF C 20-040 and VDE 0110. Insulation category 

Contact operation Slow break (N/C contact with positive opening operation). 

Operating force Flush and projecting pushbuttons - with 1 N/O contact : 1 daN - with 1 N/C contact : 0,8 daN. 

For each supolementzry contact - N/O ; +_0.5 daN - N/C : + 0.3 daN. 

Terminal marking Conforming_to CENELEC EN_50013 

Short-circuit protection 10 A cartridge fuse gF 

Rated power 
conforming to IEC 947-5-14 

- Duty category : A600 - Q600 

- A.C. supply'., (ac) 50-60 Hz 
AC 15 

_nmr,_ Inductive circuit 

D.C. supply 
DC 13 
_rv-y-y, Inductive 

- (dc) 
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I (in amps) I (in amps) 

Cabling - Screw and captive cable clamp terminals, capacity : - min. 1 x 0,5 mm2 

Units supplied ready-to-wire (clamps open) - max. 2 x 2,5 mm2 with cable end. 

- Connection by 6,35 mm clips also available, details on request. 
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Control units XA2-B 

XA2-BL4322 

XA2-BD33 

.1;191:. 

XA2-BG33 

Complete units (circular head, black plastic bezel) 

Spring return pushbuttons 

Description Contact Diagram Colour Reference 

Flush N/O 113 

L -114 

Black 
Green 

XA2-BA21 
XA2-BA31 

N/C 
L721 

22 
Red XA2-BA42 

Projecting N/C [ 
17,21 

T 22 
Red XA2-BL42 

Mushroom head 0 40 mm N/C 
_1_721 

T 22 
Red XA2-BC42 

Weight 
Kg 

0,070 
0,070 

0,070 

0 070 

0,090 

Spring return pushbuttons with function legend marked into plunger by double-injection moulding 

Description Contact Diagram Colour Reference 

Flush N/O 113 Green 

Weight 
Ky 

I XA2-BA3311 0,070 

Projecting N/C L7,21 Red 0 XA2-BL4322 
22 

0,070 

"Emergency stop" latching mushroom head pushbuttons 

Description Contact Diagram Reference Weight 
Colour Kg_ 
"Push-Pull" 
Red 

N/C 
Li21 

Ct T 22 
0 40 XA2-BT42 0,070 

Turn to release N/C 
Red 

-2221 

Release by Ronis key N° 455 N/C 
Red 

f`21 
T 22 

0 40 XA2-BS542 0,070 

0 40 XA2-BS142 0,090 

"Emergency stop" latching mushroom head pushbuttons - trigger action 

Release by Ronis key N' 455 N/C + N/0 211_7, 113 

Red --r221. 114 
0 40 XA2-BS9445 0,105 

Selector switches 
Description Contact Diagram Operator Reference Weight 

2 positions 
stayput 

N 0 I II 113 

\---VH14 
Long handle XA2-6021 0,085 

3 positions 
stayput 

N/0 + N/0 I 9 II 131 231 

24) 

Long handle XA2-BD33 0,100 

Key operated selector switches (Ronis key N° 455) 

Description Contact Diagram Key 
withdrawal 

Reference Weight 
Kg 

2 positions N/O 
stayput 

left hand position XA2-BG21 0,110 

3 positions 
stayput 

N/O + N/O 1411 131 231 

C:1+ iv II 14 24 

centre position XA2-BG33 0,125 

Positions 0, I, II, correspond to the front view of the control unit. 
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XA2-B Control units 

ZA2-BZ101 

ZA2-BZ103 

ZB2-BE101 

ZB2-BZ21 

Body/contact block assemblies 

Complete bodies (pre-assembled contact blocks and mounting collar) 

Description Utilisation Diagram Reference Weight 
Kg 

With 1 contact For push- N/O 13 ZA2-BZ101 0,020 
block buttons and 

2 position N 
selector 14 

switches 

N/C 21 ZA2-BZ102 

22 

0,020 

With 2 contact For push- N /O +N /O 13 23 ZA2-BZ103 0,030 
blocks buttons and 

2 or 3 position 
selector 14 24 

switches 

N /C +N /C 11 21 ZA2-BZ104 0,030 

12 22 

N/C+N/0 21 13 ZA2-BZ105 0,030 

22 14 

Additional contact blocks 
Utilisation Diagram Reference Weight 

Kg 

For converting body/contact N/O 3 
assemblies to 3 or 4 contacts I 

maximum or replacing 1st or 
2nd contact block .4 

ZB2-BE101 0,010 

N/C 1 

.2 

ZB2-BE102 0,010 

Intermediary "Push/Push to release" mechanism 

For pushbuttons and 
illuminated pushbutton 
(except mushroom head units) 
To be fitted between the mounting collar and the electrical block 

ZB2-BZ21 0,008 

10 
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Control units XA2-B 
Pushbutton operators (heads with black plastic bezel) 

ZA2-BA5 

ZA2-BA331 

ZA2-BA434 

ZA2-CA2 

Operating heads for spring return pushbuttons 

Description 

Flush 
round 

Colour 

Blank Black 

Green 

Red 

Yellow 

Blue 

With I Green 
legend 
(marked by II Green 
double-injection 
moulding) III Green 

IV Green 

Green 

START Green 

ON Green 

MARCHE Green 

O Red 

ARRET Red 

STOP Red 

OFF Red 

EDWhite 

O 0 Black 

e White 

CDED Black 

0 "hare" Black 

With transparent push Green 
for use with ZB2-BY1 legend 
(see page 29) Red 

Yellow 

Blue 

Clear 

Wobblestick 
operating in all directions 

Flush 
square 

Blank 

Black 

Red 

Black 

Green 

Red 

Yellow 

Blue 

Reference Weight 
kg 

ZA2-BA2 0,015 

ZA2-BA3 0,015 

ZA2-BA4 0,015 

ZA2-BA5 0,015 

ZA2-BA6 0,015 

ZA2-BA331 0,015 

ZA2-BA336 0,015 

ZA2-BA337 0,015 

ZA2-BA338 0,015 

ZA2-BA345 0,015 

ZA2-BA333 0,015 

ZA2-BA341 0,015 

ZA2-BA342 0,015 

ZA2-BA432 0,015 

ZA2-BA433 0,015 

ZA2-BA434 0,015 

ZA2-BA435 0,015 

ZA2-BA334 0,015 

ZA2-BA335 0,015 

ZA2-BA332 0,015 

ZA2-BA339 0,015 

ZA2-BA346 0,015 

ZA2-BA38 0,015 

ZA2-BA48 0,015 

ZA2-BA58 0,015 

ZA2-BA68 0,015 

ZA2-BA78 0,015 

ZA2-BB2 0,060 

ZA2-BB4 0,060 

ZA2-CA2 0,015 

ZA2-CA3 0,015 

ZA2-CA4 0,015 

ZA2-CA5 0,015 

ZA2-CA6 0,015 
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XA2-B Control units 
Pushbutton operators (heads with black plastic bezel) 

ZA2-BL4 

ZA2 -BP2 

ZA2-BA24 

ZA2-BA32 

ZA2-CL5 

12 

Operating heads for spring return pushbuttons 
Description Colour Reference Weight 

Kg 

Round projecting Blank Black ZA2-BL2 0,015 

Green ZA2-BL3 0,015 

Red ZA2-BL4 0,015 

Yellow ZA2-BL5 0,015 

Blue ZA2-BL6 0,015 

With legend 0 Red ZA2-BL432 0,015 
(marked by 
double-injection 
moulding) 

ARRET Red ZA2-BL433 0,015 

STOP Red ZA2-BL434 0,015 

OFF Red ZA2-BL435 0,015 

Round booted 
(with silicone boot) 

Flush Black ZA2-BP2 0,015 

Green ZA2-BP3 0,015 

Red ZA2-BP4 0,015 

Yellow ZA2-BP5 0,015 

Blue ZA2-BP6 0,015 

Round booted Recessed Black ZA2-BA29 0,015 

Green ZA2-BA39 0,015 

Red ZA2-BA49 0,015 

Round 
with full guard 

Flush Black ZA2-BA24 0,015 

Green ZA2-BA34 0,015 

Red ZA2-BA44 0,015 

Yellow ZA2-BA54 0,015 

Blue ZA2-BA64 0,015 

With legend "Tortoise" Black ZA2-BA2447 0,015 
(marked by double- 
injection moulding) 

Round 
with half guard 

Flush Black ZA2-BA22 0,015 

Green ZA2-BA32 0,015 

Red ZA2-BA42 0,015 

Yellow ZA2-BA52 0,015 

Blue ZA2-BA62 0,015 

Square projecting Blank Black ZA2-CL2 0,015 

Green ZA2-CL3 0,015 

Red ZA2-CL4 0,015 

Yellow ZA2-CL5 0,015 

Blue ZA2-CL6 0,015 
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Control units XA2-B 
Pushbutton operators (heads with black plastic bezel) 

ZA2-BC34 

ZA2-BC34 

ZA2-BR2 

ZA2-BT4 

ZA2-BS44 

ZA2-BS14 

ZA2-BS934 

ZA2-BS944 

Operators for mushroom head pushbuttons 
Description 

Spring return 

Latching 
Push-pull 

Latching Standard 
Turn to 
release 

Trigger action 

Latching Standard 
Release by 
Ronis key N° 455 
Latches immediately 
when pushed 
Key withdrawal 
in unoperated Trigger action 
state 

Colour Reference Weight 
Kg 

0 30 mm Black ZA2-BC24 0,020 

Green ZA2-BC34 0,020 

Red ZA2-BC44 0,020 

Yellow ZA2-BC54 0,020 

Blue ZA2-BC64 0,020 

0 40 mm Black ZA2-BC2 0,030 

Green ZA2-BC3 0,030 

Red ZA2-BC4 0,030 

Yellow ZA2-BC5 0,030 

Blue ZA2-BC6 0,030 

0 60 mm Black ZA2-BR2 0,040 

Red ZA2-BR4 0,040 

0 30 mm Black ZA2-BT24 0,060 

Red ZA2-BT44 0,060 

0 40 mm Black ZA2-BT2 0,050 

Red ZA2-BT4 0,050 

0 60 mm Black ZA2-BX2 0,060 

Red ZA2-BX4 0,060 

0 30 mm Red ZA2-BS44 0,040 

0 40 mm Red ZA2-BS54 0,050 

0 60 mm Red ZA2-BS64 0,060 

0 30 mm Red ZA2-BS834 0,040 

0 40 mm Red ZA2-BS844 0,050 

0 30 mm Red ZA2-BS74 0,060 

0 40 mm Red ZA2-BS14 0,070 

0 60 mm Red ZA2-BS24 0,080 

0 30 mm Red ZA2-BS934 0,060 

0 40 mm Red ZA2-BS944 0,070 

Other versions : - Spring return and push-pull mushroom head pushbuttons with elastomer bellows for increased dust and 
damp protection. 

- Mushroom head pushbuttons, key release with other Ronis key number. Please consult our local sales 
office. 
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XA2-B Control units 

ZA2-BA8134 

ZA2-BA8234 

ZA2-BL8334 

ZA2-BL9434 

ZB2-BA008 

Pushbutton operators (heads with black plastic bezel) 

Operators for spring return double headed pushbuttons 

Description Colour Marking Reference Weight 
Kg 

2 flush 
Degree of protection IP 40 

Green 
Red 

Blank ZA2-BA8134 0,030 

2 flush 
Degree of protection IP 40 

Green 
Red O 

ZA2-BA8234 0,030 

2 flush 
Degree of protection IP 65 

Green 
Red 

Blank ZA2-BA9134 0,030 

2 flush 
Degree of protection IP 65 

Green 
Red 0 

ZA2-BA9234 0,030 

1 flush Green 
1 projecting Red 
Degree of protection IP 40 

Blank ZA2-BL8334 0,030 

1 flush Green 
1 projecting Red 
Degree of protection IP 40 

0 
ZA2-BL8434 0,030 

1 flush Green 
1 projecting Red 

Degree of protection IP 65 

Blank ZA2-BL9334 0,030 

1 flush Green 
1 projecting Red 
Degree of protection IP 65 

0 
ZA2-BL9434 0,030 

Sealing boot Clear silicone ZB2-BA008 0.004 

For degree of protection IP 66 

Other versions Operating heads with other colour combinations, or "Start-Stop" marking : Please 
consult our local sales office. 
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Control units XA2-B 
Selector switch operators (heads with black plastic bezel) 

ZA2-BD3 

ZA2-BD39 

ZA2-BJ2 

ZA2-BG3 

Operators for selector switches 
Description 

With black handle 2 positions 

With black 
knurled knob 

With long 
black handle 

3 positions 

2 positions 

3 positions 

2 positions 

3 positions 

stayput 

1 spring return from right to left 

stayput 

2 spring return to centre 

1 spring return from right to centre 

1 spring return from left to centre 

stayput 

1 spring return from right to left 

stayput 

2 spring return to centre 

1 spring return from right to centre 

1 spring return from left to centre 

stayput 

1 spring return from right to left 

stayput 

2 spring return to centre 

1 spring return from right to centre 

1 spring return from left to centre 

Toggle switch 2 positions 
with black handle 2 position 
(available Sept 91) 

stayput 
spring return 

Reference Weight 
Kg 

ZA2-BD2 0,020 

ZA2-BD4 0,020 

ZA2-BD3 0,020 

ZA2-BD5 0,020 

ZA2-BD8 0,020 

ZA2-BD7 0,020 

ZA2-BD29 0,025 

ZA2-BD49 0,025 

ZA2-BD39 0,025 

ZA2-BD59 0,025 

ZA2-BD89 0,025 

ZA2-BD79 0,025 

ZA2-BJ2 0,025 

ZA2-BJ4 0,025 

ZA2-BJ3 0,025 

ZA2-BJ5 0,025 

ZA2-BJ8 0,025 

ZA2-BJ7 0,025 

ZA2-BD28 0,020 
ZA2-BD48 0,020 

Operators for key switches (Ronis key N° 455) 

Description Key withdrawal 

2 positions stayput left hand position 

left and right hand position 

1 spring return 
from right to left 

left hand position 

3 positions stayput 

2 spring return 
to centre 

centre position 

left and right hand position 

left hand position 

centre position 

1 spring return right hand position 
from left to centre 

1 spring return left hand position 
from right to centre 

Other versions : selector switches with alternative key numbers. 
Please consult your local sales office. 

Reference Weight 
Ka 

ZA2-BG2 0,045 

ZA2-BG4 0,045 

ZA2-BG6 0,045 

ZA2-BG3 0,045 

ZA2-BG5 0,045 

ZA2-BG9 0,045 

ZA2-BG7 0,045 

ZA2-BG1 0,045 

ZA2-BG08 0,045 
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XA2-B Signalling units and control + signalling units 
Complete units (circular heads with black plastic bezel) 

XA2-BV63 

XA2-BV77 

XA2-BW3365 

XA2-BW3775 

Pilot lights 

Supply Diagram Supply Colour Reference Weight 
voltage Kg 

Direct 
bulb not supplied 

X 5 380 V Green XA2-BV63 0,070 

X2 

Red XA2-BV64 0,070 

Clear XA2-BV67 0,070 

With resistor 
bulb BA 9s, 130 V 

supplied 

X1 220 V 
250 V 

Green XA2-BV73 0,080 

X2c- 

Red XA2-BV74 0,080 

Clear XA2-BV77 0,080 

Illuminated pushbuttons with flush operator and 1 N/O + 1 N/C contact 

Supply 

Direct 
bulb not supplied * 

X1 

X2 

Diagram Supply Colour Reference Weight 
voltage Kg 

2I 1 13 <380 V Green XA2-BW3365 0,085 

22 14 

Red XA2-BW3465 0,085 

Clear XA2-BW3765 0,085 

With resistor 
bulb BA 9s 130 V 
supplied 

X1 
21 13 

X2? 1 

22 14 

220 V Green XA2-BW3375 0,090 
250 V 

Red XA2-BW3475 0,090 

Clear XA2-BW3775 0,090 

Type of bulb to use : BA9s base fitting, maximum length 28 mm. 
- incandescent bulb, U 5 130 V, maximum power 2,6 W, 

- neon bulb, 110 V U 380 V. 
- LED (see page 30) 
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Signalling units XA2-B 
Pilot light bodies and heads 

Black plastic bezel 

ZA2-BV6 

ZA2-BV7 

ZA2-BV156 

ZA2-BV157 

ZA2-BV01 

ZA2-BV033 

ZA2-CV01 

Complete bodies (pre-assembled lamp holder and mounting collar) 

Supply 

Direct 
bulb not supplied 

Diagram 

X1,r 

X2T 

With resistor 
BA9s bulb, 130 V, supplied 

X2 

Via integral transformer 
1,2 VA 
BA9s bulb, 6 V, supplied X2 

Complete bodies with "Test" facility 

Direct 
bulb not supplied 

TEST 
X2 

With resistor 
BA9s bulb, 130 V, supplied 

TEST 
2 

Maximum voltage Reference Weight 
Kg 

5 380 V ZA2-BV6 0,025 

220 V to 
250 V 

ZA2-BV7 0.030 

110-127 V : 50 Hz 

120 V : 60 Hz 

ZA2-BV3 0,090 

220 V : 50 Hz ZA2-BV4 0,090 

380 V 50 Hz ZA2-BV5 0,090 

5 380 V ZA2-BV156 0,030 

X1 
220 V to 
250V 

ZA2-BV157 0,035 

Type of bulb to use : BA9s base fitting, maximum length 28 mm. 
- incandescent bulb, U 5 130 V, maximum power 2,6 W, 
- neon bulb, 110 V 5 U 5 380 V. 

- LED (see page 30) 

Round pilot light heads 

Description Colour Reference Weight 
Kg 

For incandescent 
bulbs 

White ZA2-BV01 0,015 

Green ZA2-BV03 0,015 

Red ZA2-BV04 0,015 

Yellow ZA2-BV05 0,015 

Blue ZA2-BV06 0,015 

Clear ZA2-BV07 0,015 

For neon bulbs LED Green ZA2-BV033 0,010 

or LED 
Neon bulb or LED Red ZA2-BV043 0,010 

Neon bulb or LED Yellow ZA2-BV053 0,010 

Neon bulb Clear ZA2-BV073 0,010 

Square pilot light heads 
Description Colour Reference Weight 

Ka 

For incandescent White ZA2-CV01 0,015 

bulbs Green ZA2-CV03 0,015 

Red ZA2-CV04 0,015 

Yellow ZA2-CV05 0,015 

Blue ZA2-CV06 0,015 

Clear ZA2-CV07 0,015 
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XA2-B Control and signalling units 

ZA2-BW061 

ZA2-BW071 

ZA2-BW031 

ZB2-BE101 

ZB2-BZ21 

Body/contact block assemblies 

Complete bodies (pre-assembled blocks and mounting collar) 

Supply 

Direct * 

bulb not 
supplied 

With resistor 
BA9s bulb, 130 V 
supplied 

Via integral 
transformer 
BA9s bulb, 1,2 VA 
supplied 

Diagram Maximum supply 
voltage 

Contacts Reference Weight 
Kg 

X1 21 13 <380 V N/O ZA2-BW061 0,040 

N/C ZA2-BW062 0,040 

N/O + N/O ZA2-BW063 0,050 
X2 22 14 

N/C + N/C ZA2-BW064 0,050 

N/C + N/O ZA2-BW065 0,050 

X1 21 13 220 V to N/O ZA2-BW071 0,045 
250 V 

N/C ZA2-BW072 0,045 

N/O + N/O ZA2-BW073 0,055 
X2 22 14 

N/C + N/C ZA2-BW074 0,055 

N/C + N/O ZA2-BW075 0,055 

X1 21 13 110-127 V : 50 Hz N/O ZA2-BW031 0,100 
120 V : 60 Hz 

N/C ZA2-BW032 0,100 

N/O + N/O ZA2-BW033 0,110 
X2 22 14 

N/C + N/C ZA2-BW034 0,110 

N/C + N/O ZA2-BW035 0,110 

220 V : 50 Hz N/O ZA2-BW041 0,100 

N/C ZA2-BW042 0,100 

N/O + N/O ZA2-BW043 0,110 

N/C + N/C ZA2-BW044 0,110 

N/C + N/O ZA2-BW045 0,110 

380 V : 50 Hz N/O ZA2-BW051 0,100 

N/C ZA2-BW052 0,100 

N/O + N/O ZA2-BW053 0,110 

N/C + N/C ZA2-BW054 0,110 

N/C + N/O ZA2-BW055 0,110 
Type of bulb to use : BA9s base fitting, maximum length 28 mm. 

- incandescent bulb, U 130 V, maximum power 2,6 W, 

- neon bulb, 110 V U 380 V. 
- LED (see page 30) 

Additional contact blocks 
Utilisation Diagram Reference Weight 

Kg 
.3 

For converting body/contact N/O I ZB2-BE101 0,010 
assemblies to 3 or 4 contacts 
maximum or replacing 1st or 
2nd contact block 

.1 

N/C ZB2-BE102 0,010 

Intermediary "push and push to release" mechanism 
For illuminated pushbuttons 
To be fitted between the mounting collar and the electrical block LI:11-bZ11 U,UU8 

18 
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Control and signalling units XA2-B 
Pushbutton operators (heads with black plastic bezel) 

ZA2-BW31 

ZA2-BW16 

ZA2-BW312 

ZA2-BW74 

ZA2-CW31 

ZA2-CW13 

Operators for spring return illuminated pushbuttons (round heads) 

Description Colour Reference Weight 
Kg 

Flush For use with incandescent bulb White ZA2-BW31 0,015 
Green ZA2-BW33 0,015 
Red ZA2-BW34 0,015 
Yellow ZA2-BW35 0,015 
Blue ZA2-BW36 0,015 
Clear ZA2-BW37 0,015 

For use with neon bulb or LED Green ZA2-8W333 0,015 
Red ZA2 -8W343 0,015 
Yellow ZA2-BW353 0,015 

Projecting For use with incandescent bulb White ZA2-BW11 0,015 
Green ZA2-BW13 0,015 
Red ZA2-BW14 0,015 
Yellow ZA2-BW15 0,015 
Blue ZA2-BW16 0,015 
Clear ZA2-BW17 0,015 

For use with neon bulb or LED Green ZA2-BW133 0,015 
Red ZA2-BW143 0,015 
Yellow ZA2-BW153 0,015 

Flush with For use with incandescent bulb White ZA2-BW312 0,015 
half guard Green ZA2-BW332 0,015 

Red ZA2-BW342 0,015 
Yellow ZA2-BW352 0,015 
Blue ZAZ-BW362 0,015 
Clear ZA2-BW372 0,015 

For use with neon bulb or LED Green ZA2-BW3322 0,015 
Red ZA2-BW3422 0,015 
Yellow ZA2-BW3522 0,015 

Operators for latching mushroom head illuminated pushbuttons 
(turn to release) 

Description 

Mushroom head 

Colour Reference Weight 
Kg 

White ZA2-BW71 0,050 

Green ZA2 -BW73 0,050 

Red ZA2 -BW74 0,050 

Yellow ZA2-BW75 0,050 

Blue ZA2-BW76 0,050 

Clear ZA2-BW77 0,050 

Operators for illuminated spring return pushbuttons (square heads) 

Description Colour Reference Weight 
Kg 

Flush For use with incandescent bulb White ZA2-CW31 0,015 
Green ZA2-CW33 0,015 
Red ZA2-CW34 0,015 
Yellow ZA2-CW35 0,015 
Blue ZA2-CW36 0,015 
Clear ZA2-CW37 0,015 

Projecting For use with incandescent bulb White ZA2-CW11 0,015 
Green ZA2-CW13 0,015 
Red ZA2-CW14 0,015 
Yellow ZA2-CW15 0,015 
Blue ZA2-CW16 0,015 
Clear ZA2-CW17 0,015 
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XA2-B Control and signalling units 
Pushbutton and selector switch operators (head with black plastic bezel) 

ZA2-BW84354 

ZB2-BW008 

ZA2-BK133 

20 

Operators for spring return double headed pushbuttons with indicator light 

Description Operator Pilot light Reference Weight 
colour colour Kg 

2 flush Black Red Yellow ZA2-BW81254 0,030 
blank Green Red Yellow ZA2-BW81354 0,030 
Degree of protection IP 40 Green Red Clear ZA2-BW81374 0,030 

2 flush Black Red Yellow ZA2-BW82254 0,030 
marked 1-0 Green Red Yellow ZA2-BW82354 0,030 
Degree of protection IP 40 Green Red Clear ZA2-BW82374 0,030 

1 flush Black Red Yellow ZA2-BW83254 0,030 
1 projecting Green Red Yellow ZA2-BW83354 0,030 
blank Green Red Clear ZA2-BW83374 0,030 
Degree of protection IP 40 

1 flush Black Red Yellow ZA2-BW84254 0,030 
1 projecting Green Red Yellow ZA2-BW84354 0,030 
marked 1-0, Green Red Clear ZA2-BW84374 0,030 
Degree of protection IP 40 

Sealing boot Clear silicone ZB2-BW008 0,005 
For degree of protection IP 66 

Operators for illuminated selector switches 
Description Colour Reference Weight 

Kg 

With handle 2 positions stayput Green ZA2-BK123 0,020 
Red ZA2-BK124 0,020 
Yellow ZA2-BK125 0,020 
Blue ZA2-BK126 0,020 
Clear ZA2-BK127 0,020 

1 spring return Green ZA2-BK143 0,020 
from right Red ZA2-BK144 0,020 
to left Yellow ZA2-BK145 0,020 

Blue ZA2-BK146 0,020 
Clear ZA2-BK147 0,020 

3 positions stayput Green ZA2-BK133 0,020 
Red ZA2-BK134 0,020 
Yellow ZA2-BK135 0,020 
Blue ZA2-BK136 0,020 
Clear ZA2-BK137 0,020 

2 spring return Green ZA2-BK153 0,020 
to centre Red ZA2-BK154 0,020 

Yellow ZA2-BK155 0,020 
Blue ZA2-BK156 0,020 
Clear ZA2-BK157 0,020 

1 spring return Green ZA2-BK183 0,020 
from right Red ZA2-BK184 0,020 
to centre Yellow ZA2-BK185 0,020 

Blue ZA2-BK186 0,020 
Clear ZA2-BK187 0,020 

1 spring return Green ZA2-BK173 0,020 
from left Red ZA2-BK174 0,020 
to centre Yellow ZA2-BK175 0,020 

Blue ZA2-BK176 0,020 
Clear ZA2-BK177 0,020 
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Digital display XA2-B 

Type 7 segments LED display + decimal point (height : 14 mm). 

Mounting Panel fixing by 0 22,3 mm hole. 
Possibility of grouping (2 display units) : 

- mechanically : by dual legend plate (combined reading) or 
- electrically : by parallel connection (multiplexing for the version with latch). 

Environment 

Ambient temperature For operation : from - 25°C to + 70°C. For storage : from - 40°C to + 85°C. 

Resistance to vibration 
Resistance to shock 

10 g (10 to 500 Hz) conforming to IEC 68-2-6. 
180 q, duration 11 ms, conforming to IEC 68-2-27. 

Electric shock protection Class II, conforming to IEC 536 and NF C 20-030. 

Degree of protection IP 65 conforming to IEC 529 and NF C 20-010. 

Electrical characteristics 

Supply voltage 
Voltage limits 

24 V - (le : 40 mA max.). 
13 V (70 mA) to 30 V (36 mA max.). 

Protection Against reverse polarity 

Logic inputs State 0 : - 30 V (0 mA) to + 5 V (1,4 mA). State 1 : + 13 V (4 mA) to + 30 V (9,5) mA. 

Wiring Screw terminals. Cable capacity 0,5 to 2,5 mm2. 

Change of displayed value Datas 

Latch 

Display 

* * 

X 
* 5 ms. minimum 

Wiring diagrams and input tables 

Decimal + BCD BCD + Latch 

12 4.24V 

-14 1 0- 
-0* 2 0- 

LSB 1 0-- 
7(' 
2 3 0- 

-a* 4 0- 
2 0-, 

§[ 5 0- 4 0- 
6 0- 

MSB 7 0- MSB 8 0- 
0- Latch C 6 0- 

DP E10 0- DP C100- 
<!,. 48- 11 (OV) 

DP = decimal point 

Adaptable sub-assemblies 

ZA2-VA1. 

ZA2-BZ35101 

ZA2-VA04 

ZA2-VZ3102 

44- 12 (+24V -=,) 

8_1, 44- 11 (OV) 

Decimal 

1 2 3 4 5 6 7 8 9 Display 

0 0 0 0 0 0 0 0 0 0 
1 0 0 0 0 0 0 0 0 1 

0 1 0 0 0 0 0 0 0 2 

0 1 0 0 0 0 0 0 3 

0 0 0 1 0 0 0 0 0 4 

0 0 0 0 1 0 0 0 0 5 

0 0 0 0 0 1 0 0 0 

0 0 0 0 0 0 1 0 0 7 
0 0 0 0 0 0 0 1 0 8 

0 0 0 0 0 0 0 0 1 9 

BCD 

8 4 2 1 Display 8 4 2 1 Display 

0 0 0 0 0 1 0 0 1 9 
0 0 0 1 1 1 0 1 0 A 

0 0 1 0 2 1 0 1 1 B 

0 0 1 1 3 1 1 0 0 C 

0 1 0 0 4 1 1 0 1 D 

0 1 0 1 5 1 1 1 0 E 

0 1 1 0 6 1 1 1 1 F 

0 1 1 1 7 

1 0 0 0 8 

Latch = storage BCD = binary coded decimal 

Description Version Reference Weight 
Colour kg 

Body Decimal + BCD ZA2-VA11 0,060 
BCD + LATCH ZA2-VA12 0,060 

Head Green ZA2-VA03 0,020 
Red ZA2-VA04 0,020 
Yellow ZA2-VA05 0,020 

Standard legend carrier Black or red background ZA2-BZ35101 0,001 

with blank legend plate White or yellow background ZA2-BZ35102 0,001 

Double legend carrier Black or red background ZA2-VZ3101 0,001 

with blank legend plate White or yellow background ZA2-VZ3102 0,005 
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XA2-B Units for printed circuit board connection 
General characteristics 

General 

Compatibility This method of connection for the XA2-B range uses special electrical blocks (see facing page), combined with the range 

of standard operators detailed in this catalogue. (apart from two exceptions, see page 24). 

Conformity to standards IEC-947-5-1, NF C 63-140, ASE 0119, ASE 1003, BS 4794, VDE 0660 part 200, UL 508, CSA C 22-2 n°14. 

Approvals Pending UL, CSA, ASE, DEMKO, NEMKO, SEMKO, F.I. 

Protective treatment "TC" (all climates). 

Ambient temperature For storage : -40 to + 70°C. For operation from -25 to + 70°C. 

Operating positions All positions. 

Resistance to vibration 0 60 mm mushroom head pushbuttons 4 g. Other pushbuttons 10 g. Joystick controller : 5 g. 

Resistance to shock Pushbuttons : 70 g. Mushroom head pushbuttons : 15 q. Selector switches 120 q. Conforming to IEC 68-2-27. 

Electric shock protection Class II, conforming to IEC 536 and NF C 20-030. 

Degree of protection 
conforming to IEC 529 and NF C 20-010 

IP65. 

Mechanical life 1 million operations (latching mushroom head pushbuttons 300 000 operations, illuminated selector switches : 

100 000 operations). 

Setting up characteristics 

Printed circuit board assembly 

Printed circuit board 

Flow soldering 

The special sub-bases, type ZA2-BZ079 must be used (see facing page). 

Thickness : from 1,6 to 3,2 mm. 

Maximum temperature 250°C 
Speed : 1,2 m/s. 

Contact block characteristics 

Rated insulation voltage 300 V conforming to UL 508 and CSA C 22-2 n°14, 250 V conforming to NF C 20-040, VDE 0110. 

Insulation category Group C conforming to NF C 20-040 and VDE 0110. 

Contact operation Slow break (N/C contact with positive opening operation). 

Operating force Flush and projecting pushbuttons - with 1 N/O contact : 1 daN - with 1 N/C contact 0,8 daN. 

Additional contacts :- N/O : + 0,5 daN, N/C 0,3 daN. 

Terminal referencing Unmarked 

Short-circuit protection 10 A cartridge fuses qF. 

Utilisation category A300 - 0300. Rated power 
Conforming to IEC 947-5-14 
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Units for printed circuit board connection XA2-B 
Electrical blocks and assembly items 

ZB2-BE701 

ZB2-BE702 

ZB2-BV67 

ZB2-BW0672 

ZA2-CZ31 

ZA2-BZ079 

ZB2-BZ005 

Contact blocks (see operators on pages 11 to 15) 

Description Utilisation Diagram Reference Weight 
Kg 

Normally open contact block For pushbuttons 
Sold in lots of 10 and 

selector switches 

N/O 13 

14 

ZB2-BE701 0,020 

Normally closed contact block For pushbuttons 
Sold in lots of 10 and 

selector switches 

N/C 21 

22 

ZB2-BE702 0,020 

Signalling unit (see heads on page 17) 

Signalling block ZB2-BV67 0,020 

(direct supply) 
Sold in lots of 10 

X2 

Combined control and signalling units (see operators on pages 19 and 20) 

Control and signalling block 
(direct supply pilot light 
+ N/O contact) 

Sold in lots of 10 

113 ZB2-BW0671 0,020 

X2 14 

Control and signalling block 
(direct supply pilot light 
+ N/C contact) 

Sold in lots of 10 

X1iLt 21 

X2 122 

ZB2-BW0672 0,020 

Control and signalling block 
(direct supply pilot light 
+ single pole changeover contact 
with 4 terminals) 

Sold in lots of 10 

113 

X 21 112) 14 

ZB2-BW0675 0,020 

Assembly items 

Spacer for use with ZA2-CZ31 0,020 

ZA2-C square heads. (p. 11, 12, 17 and 19 ) 

Sold in lots of 10 

Printed circuit board fixing sub-base 
Sold in lots of 10 

ZA2-BZ079 0,020 

Screws for fixing the electrical blocks ZB2-BZ005 0,020 

onto the sub-base 
Sold in lots of 10 
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XA2-B Printed circuit board connection 
Fixing 

Panel cut-outs 

Dimensions in mm and inches 

CD 

+ 0.4 
0 22.3 0 

(+ 0.016") 
(0.878") 0 

(30) 
(1.181") 

K 

A ± t1 

o16 

A ' t1 

A " ± t1 

X 

- in the horizontal direction X 
Dimensions - A on the panel 

- C on the printed circuit 

Overall tolerances of the 

The sum of the absolute values of the drilling 

- and in the vertical direction Y 
Dimensions - B on the panel 

- D on the printed circuit 

Mounting precautions 

a) Panel cut-out diameter : 0 22 
' 0 
3 

+ 0'4 
(.878')÷ (.016") 

0 

b) When the head and fixing sub-base assembly are fixed and tightened onto the panel, the sub-base must be oriented at a 

maximum angle of ± 50 

c) If any of the heads are fitted with legend plate carriers (see pages 26 and 27), it is essential that all the products are fitted 
with legend plate carriers. 

d) If ZA2-C square operators (see pages 11, 12, 17 and 19) are used in conjunction with ZA2-B round operators, it is 
essential to use : 

- the ZA2-CZ31. spacer with the ZA2-C. square heads. 
- the ZA2-BZ34... legend carriers or the ZA2-BZ31 square collar adaptor with the ZA2-B. round heads. 

e) Note : the following heads cannot be used : 

- double headed pushbutton operators with indicator lignt ZB2-BW8... 
- 3 position illuminated selector switches ZA2-BK13, BK15, BK17 and BK18. 
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Printed circuit board connection XA2-B 
Fixing 

Printed circuit board drilling 

View from the electrical block side; Dimensions in mm and inches 

N/O 
contact block 

I13 

)14 

N/0 
contact block 

21 

22 

Direct supply 
indicator light 

block 

X1 

Indicator contact 
"combination" 

block 

X1 
'31 

14) X2 12 

44 

ci 

drilling for two 
adjacent blocks 

0 

C ' t2 
C " t2 

/ '''.. --- , ........." 1 '"" 

I 
r 

/ \ 
\ 

t -4 I 
I 

r 

\ / 
\ 

\ 
\ -1- 

/ 
........ I_ ..... , / . ._., 

panel/printed circuit assembly 

tolerance must not exceed 

i.e. : 

0,5 mm (.196") 

t, + t2 = 0,5 mm max. 

Legends for printed circuit drillings and terminal marking 

3 different types of drilling are necessary : 

} > HOLES FOR CONNECTIONS : 0 1.5 ± 0.1 (0.059 "± .0039") 

O CENTRING HOLE OF THE ELECTRICAL BLOCK : 0 4.5 ± 0.1(0 .177' ± .0039") 

13 14 

> SCREWDRIVER CLEARANCE HOLE : (0 .275")± .0039") (AS REQUIRED) : 

for the introduction of an electrical block assembling screw to a sub-base. 
It is recommended to fit a screw every 90 mm (3.54") horizontally and 120 mm (4.72") vertically 

Terminal marking conforming to CENELEC EN 50013 
Indicates the function of the electrical block. 
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XA2-B Spare parts and accessories 

ZA2-BZ32304 

ZA2-BZ33 

Legend carriers retaining round shape of head (30 X 40 mm) 

With standard "snap in" legend plate and standard text 

"Start function" : white letters on black background. "Stop" function : white letters on red background 
Text Reference Weight Text 

kg 

Reference Weight 
kg 

0 ZA2-BZ32146 0,001 Off ZA2-BZ32312 0,001 

I ZA2-BZ32147 0,001 Off-On ZA2-BZ32367 0,001 

0-1 ZA2-BZ32178 0,001 On ZA2-BZ32311 0,001 

1-11 ZA2-BZ32179 0,001 Open ZA2-BZ32313 0,001 

1-0-11 ZA2-BZ32186 0,001 Power on ZA2-BZ32326 0,001 

Auto ZA2-BZ32115 0,001 Reset ZA2-BZ32323 0,001 

Auto-Hand ZA2-BZ32364 0,001 Reverse ZA2-BZ32306 0,001 

Auto-O-Hand ZA2-BZ32385 0,001 Run ZA2-BZ32334 0,001 

Close ZA2-BZ32314 0,001 Slow ZA2-BZ32327 0,001 

Down ZA2-BZ32308 0,001 Start ZA2-BZ32303 0,001 

Emergency stop ZA2-BZ32330 0,001 Stop ZA2-BZ32304 0,001 

Fast ZA2-BZ32328 0,001 Up ZA2-BZ32307 0,001 

Forward ZA2-BZ32305 0,001 . . ZA2-BZ32912 0,001 

Hand ZA2-BZ32316 0,001 ZA2-BZ32913 0,001 

Inch ZA2-BZ32321 0,001 

Description Colour Reference Weight 
kg 

Blank "snap in" legend plates 

Without legend plate (sold in lots of 10) 

Black or red background ZA2-BZ32101 0,001 

White or yellow background ZA2-BZ32102 0,001 

ZA2-BZ32 0,001 

Legend carriers retaining round shape of head (30 X 50 mm) 

Blank "snap in" legend plate Black or red background ZA2-BZ33101 0,001 

White or yellow background ZA2-BZ33102 0,001 

Without legend plate (sold in lots of 10) ZA2-BZ33 0,001 
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Spare parts and accessories XA2-B 

ZA2-BZ34304 

ZA2-BZ35 

Legend carriers for square aspect head (30 X 40 mm) 

With standard "snap in" legend plate and standard text 

"Starr function : white letters on black background. "Stop" function : white letters on red background. 

Text Reference Weight Text Reference Weight 

kg 

0 Off ZA2-BZ34146 0,001 ZA2-BZ34312 

I 
Off-On ZA2-BZ34147 0,001 ZA2-BZ34367 

0-1 On ZA2-BZ34178 0,001 ZA2-BZ34311 

I-II Open ZA2-BZ34179 0,001 ZA2-BZ34313 

1-0-11 Power on ZA2-BZ34186 0,001 ZA2-BZ34326 

Auto Reset ZA2-BZ34115 0,001 ZA2-BZ34323 

Auto-Hand Reverse ZA2-BZ34364 0,001 ZA2-BZ34306 

Auto-O-Hand Run ZA2-BZ34385 0,001 ZA2-BZ34334 

Close Slow ZA2-BZ34314 0,001 ZA2-BZ34327 

Down Start ZA2-BZ34308 0,001 ZA2-BZ34303 

Emergency stop Stop ZA2-BZ34330 0,001 ZA2-BZ34304 

Fast Up ZA2-BZ34328 0,001 ZA2-BZ34307 

Forward + . ZA2-BZ34305 0,001 ZA2-BZ34912 

Hand ZA2-BZ34316 0,001 ZA2-BZ34913 

Inch ZA2- BZ34321 0,001 

kg 

0,001 

0,001 

0,001 

0,001 

0,001 

0,001 

0,001 

0,001 

0,001 

0,001 

0,001 

0,001 

0,001 

0,001 

Description Colour Reference Weight 
kg 

With "snap in" blank legend plate Black or ZA2-BZ34101 0,001 

red background 

White or 
yellow background 

ZA2-BZ34102 0,001 

Without "snap in" legend plate (sold in lots of 10) ZA2-BZ34 0,001 

Legend carriers for square aspect head (30 X 50 mm) 

With blank legend plate Black ZA2-BZ35101 0,001 

red background 

White or 
yellow background 

ZA2-BZ35102 0,001 

Without legend plate (sold in lots of 10) ZA2-BZ35 0,001 
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XA2-B Spare parts and accessories 

ZA2-BY4 

ZA2-BY5 -. 

Separate legend plates for (30 X 40 mm) legend carrier 

With standard text 

"Start function" : white letters on balck background. "Stop" function : white letters on red background. 
Text Reference Weight Text Reference Weight 

Kg Kg 

0 ZA2-BZ4146 0,001 Off ZA2-BZ4312 0,001 

I ZA2-BZ4147 0,001 Off-On ZA2-BZ4367 0,001 

0 -I ZA2-BZ4178 0,001 On ZA2-BZ4311 0,001 

I-II ZA2-BZ4179 0,001 Open ZA2-BZ4313 0,001 

1-0-11 ZA2-BZ4186 0,001 Power on ZA2-BZ4326 0,001 

Auto ZA2-BZ4115 0,001 Reset ZA2-BZ4323 0,001 

Auto-Hand ZA2-BZ4364 0,001 Reverse ZA2-BZ4306 0,001 

Auto-O-Hand ZA2-BZ4385 0,001 Run ZA2-BZ4334 0,001 

Close ZA2-BZ4314 0,001 Slow ZA2-BZ4327 0,001 

Down ZA2-BZ4308 0,001 Start ZA2-BZ4303 0,001 

Emergency stop ZA2-BZ4330 0,001 Stop ZA2-BZ4304 0,001 

Fast ZA2-BZ4328 0,001 Up ZA2-BZ4307 0,001 ÷ + Forward ZA2-BZ4305 0,001 ZA2-BZ4912 0,001 

At Hand ZA2-BZ4316 0,001 ZA2-BZ4913 0,001 

Inch ZA2-BZ4321 0,001 

Description Colour Reference Weight 
Kg 

Without text Black or red background ZA2-BY4101 0,001 

White or yellow backgnd. ZA2-BY4102 0,001 

With special text on request Black background ZA2-BY4002 0,001 

(1 line of 11 characters maximum) 
Red background ZA2-BY4004 0,001 

White background ZA2-BY4001 0,001 

Yellow background ZA2-BY4005 0,001 

Separate legend plates for (30 X 50 mm) legend carrier 

Without text Black or red background ZA2-BY5101 0,001 

White or yellow backgnd. ZA2-BY5102 0,001 

With special text on request Black background ZA2-BY5002 0,001 
(2 lines of 11 characters maximum) 

Red background ZA2-BY5004 0,001 

White background ZA2-BY5001 0,001 

Yellow background ZA2-BY5005 0,001 
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Spare parts and accessories XA2-B 

STOP 

ZB2-BY1304 

ZB2-BY9130 

ZA2-BZ31 

ZB2-SZ3 

ZA2-BZ009 

0 
ZA2-BZ36 

ZA2-SZ5 

ZB2-BZ001 

XBF-X13 ZB2-BZ8 

Circular legend plates 
Description Reference Weight 

Kg 

For transparent pushbuttons, Sold in Without text ZB2-BY1101 0,001 

pilot light and illuminated lots of 10 o ZB2-BY1146 0,001 

pushbuttons I ZB2-BY1147 0,001 
II ZB2-BY1148 0,001 

Start ZB2-BY1303 0,001 

Stop ZB2-BY1304 0,001 
Auto ZB2-BY1115 0,001 

Note : alternative symbols are available, please consult your local sales office. 

Square legend plate 

For square pilot lights and Sold in 

illuminated pushbuttons lots of 10 
Without text ZA2-CY1101 0,001 

Legend plates for "Emergency stop" mushroom head pushbuttons 

Plastic Without text One side white, 0 60 mm ZB2-BY9101 0,007 

circular one side yellow 0 90 mm ZB2-BY8101 0,008 

legend plate 
0 60 mm ZB2-BY9130 0,007 

With text "Emergency stop" 0 90 mm ZB2-BY8130 0,008 

Square collar adaptor (sold in lots of 10) 

For "square aspect" head ZA2-BZ31 0,001 

if ZA2-BZ34 or ZA2-BZ35 
is not used (see p. 26 et 27 ) 

Mounting ring with locating i p.p (sold in lots of 10) 

For mounting in a 0 22,2 hole with key location ZA2-BZ36 0,001 

only required where a legend carrier 
or a square collar adaptor is not used 

Blanking plugs 

Black colour Round ZB2-SZ3 
Square ZA2-SZ5 

0,001 
0,001 

Mounting collar 

For contact blocks only 
(Note : not suitable for 
printed circuit board mounting) ZA2-BZ009 0,005 

Legend carrier 

For labelling of individual bodies or body/contact assemblies 
(sold in lots of 10) 

ZB2-BZ001 0,010 

Tools 

Socket key for tightening the operating head locking ring ZA2-BZ905 0,060 

Bezel key for round pushbuttons with "transparent push" ZB2-BZ8 0,020 

Tightening key and lens extractor for ZA2-C square heads. ZA2-CZ12 0,010 

BA9s bulb extractor XBF-X13 0,005 
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XA2-B Spare parts and accessories 

ZB2-BE101 

Adaptable contact blocks 
Utilisation Diagram Reference Weight 

Kg 

.3 
For converting body/contact N/O 

I ZB2-BE101 0,010 
assemblies to 3 or 4 contacts 
maximum or replacing 1st or 
2nd contact block .4 

N/C ZB2-BE102 0,010 

Intermediary "Push and push to release" mechanism 

For pushbuttons and 
illuminated pushbuttons 
(except mushroom head pushbuttons) 
To be fitted between the mounting collar and the electrical block 

ZB2-BZ21 0,008 

ZB2-BZ21 Bulbs 

Description Voltage Power Unit Weight 
reference Kg 

Incandescent bulb 6 V 1,2 W DL1-CB006 0,002 
BA9s base, 0 11 mm maximum 
max length 28 mm 12 V 2,6 W DL1-CE012 0,002 
(sold in lots of 10) 

24 V 2,6 W DL1-CE024 0,002 
DL1-CE012 

48 V 2,6 W DL1-CE048 0,002 

130 V 2,6 W DL1-CE130 0,002 

Neon bulb for red, yellow or 110 V DL1-CF110 0,002 
BA9s base, clear pilot lights 
0 11 mm maximum 
max length 28 mm 

220 V DL1-CF220 0,002 

(sold in lots of 10) 380 V DL1-CF380 0,002 

DL1-CF110 
for green pilot 
lights 

220 V DL1-CG220 0,002 

380 V DL1-CG380 0,002 

Description Voltage Power Reference Weight 
Kg 

LEDs for direct supply 24 V -- Green DL1-CJ0243 0,002 
BA9s base signalling units 
0 11 mm max 
max length 28 mm Red DL1-CJ0244 0,002 
(sold singly) 

DL1-CJ0243 
Yellow DL1-CJ0245 0,002 

48 V - Green DL1-CJ0483 0,002 

Red DL1-CJ0484 0,002 

Yellow DL1-CJ0485 0,002 

for units with 
integral 
transformer 

6 V -,, Green DL1-CD0063 0,002 

Red DL1-CD0064 0,002 

Yellow DL1-CD0065 0,002 
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Additional productss XA2-B 

Adaptable sub assemblies 

ZA2-BD912 

ZA2-BA83 

ZA2-BL8401 

4 
ZA2-BZ13 

XDL-PA14 

ZD2-GY2 

ZD2-GY4 

Potentiometer control knob (potentiometer not supplied) 

Description Utilisation 

Head only with collar for 
potentiometer with shaft 
length 43 to 47 mm 

For potentiometer with 6 mm shaft 

For potentiometer with 6,35 mm shaft 

Overload reset buttons (10 mm travel) 

Description Operator 
Colour 

Operator Flush Blank 
(cannot be used 
with ZA2-BZ10 
body/contact 
assemblies 
page 10) 

Green 

Red 

Blue 

With marking 0 Red 

(double injection 
moulding) R Blue 

Projecting With marking 0 red 

Clear silicone boot (for use with flush operators only) 

Operating rod (can be cut to required length) Sold in lots of 10 

The overall operating distance may be set between 17 and 120 mm, as measured from the front face of the mounting plate. 

Joystick controller (with one N/O contact per direction) 

Reference Weight 
Kg 

ZA2-BD912 0,060 

ZA2-BD922 0,060 

Reference Weight 
Kg 

ZA2-BA83 0,015 

ZA2-BA84 0,015 

ZA2-BA86 0,015 

ZA2-BA8401 0,015 

ZA2-BA8602 0,015 

ZA2-BL8401 0,015 

ZA2-BP037 0,005 

ZA2-BZ13 0,100 

Complete unit 2 directions 

1 0 1 13 14 

1--F1 23 24 

of spring 
o 0 

return to zero 

With spring 
return to zero 

4 directions 

-4111- 

0 113 14 

33 34 

CD © 
1 0 1 23 24 

Without spring 
return to zero 

With spring 7 return to zero 

43 44 

Legend plates for joystick controller 

2 directions 
30 X 48 mm 

Blank One side black, one side red 
One side white, one side yellow 

With text (2 lines of 

11 characters max. 

Text to be specified 

when ordering) 

On white background 
On black background 
On red background 
On yellow background 

4 directions Blank 
48 X 48 mm 

One side black, one side red 

One side white, one side yellow 

With text (2 lines of 

11 characters max. 

Text to be specified 
when ordering) 

On white background 
On black background 
On red background 
On yellow background 

XDL-PA12 0,095 

XDL-PA22 0,095 

XDL-PA14 0,125 

XDL-PA 24 0,125 

ZD2-GY2201 0,002 
ZD2-GY2401 0,002 

ZD2-GY2001 0,002 
ZD2-GY2002 0,002 
ZD2-GY2004 0,002 
ZD2-GY2005 0,002 

ZD2-GY4201 0,003 
ZD2- GY4401 0,003 

ZD2-GY4001 0,003 
ZD2-GY4002 0,003 
ZD2-GY4004 0,003 
ZD2-GY4005 0,003 
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XA2-B Control stations 

Adaptable sub-assemblies 

XAL-B01 r 
# 

XAL-B02 

XAL-B03 

4 

tr 

XAL-B04 

Pre-drilled plastic enclosures for 1 to 5 units 
Description Colour 

For 1 unit Grey base and cover 

Grey base and yellow cover 

For 2 units Grey base and cover 

For 3 units Grey base and cover 

For 4 units Grey base and cover 

For 5 units Grey base and cover 

Reference Weight 
Kg 

XAL-B01 0,095 

XAL-J01 0,095 

XAL-B02 0,115 

XAL-B03 0,140 

XAL-B04 0,155 

XAL -605 0,180 

, 

f 
Notes 
1- XAL control stations are not suitable for use with transformer operated pilot lights or illuminated pushbuttons. 
2- When used with ZA2-C square operating heads, it is essential to use a ZA2-BZ32. or ZA2-BZ33 legend carrier or a 
ZA2-CZ31 spacer. 

Electrical units can be fixed to the back of the enclosure. Please consult our local sales office. 

XAL-B05 

32 

Indooroopilly Road Indooroopilly SPS SP086 Operations and Maintenance Manual

Q-Pulse Id TMS757 Active 29/01/2014 Page 167 of 403



Mounting 

Panel cut-out : (legend plate carrier included) 

1-.5 mm 

3,3802 

1 r 

XA2-B 

Legend plate carrier mounting : 

Fixing the operating head onto the body : 

Removing the body : 

33 
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XA2-B Dimensions 

Panel cut-out 
(Thickness E = 1 to 5 mm) 

ZA2-B 
(with 30 x 40 legend plate carrier) 

ZA2-B 
(with 30 x 50 legend plate carrier) 

-- f - -r -* 

XDL-PA (2 directions) 

XDL-PA (4 directions) 

i r F----r---, 

_, : J 

85 

Control units 
(operating heads) 
ZA2-BAelae ZA2-BBe 

a 

ZA2-B... 

8 

88 

ZA2 -B... ZA2-Bee. 

0 
0 

31 31 

ZA2-BS74 

24 

ZA2-CAe ZA2 -BL. ZA2 -BP. ZA2-CLe 

ZA2-BS14 

0 
0 

ZA2-BAee34 ZA2-BLe434 

15 

Body/contact assemblies 
ZA2-BZ10. 

24 24 

43 

31 

ZA2-BS834 

0 

ZA2-BS24 

48 

24 

ZA2-BDe* 

30 

ZB2-BE7O 

50 

25,5 

24 31 

ZA2 -BJ. 

cs) 

c,) 

0 

25,5 

1 

1611 

ZA2-BS844 

0 

1 

48 

ZA2-BS9414 

0 

24 48,5 

17 

ZA2-BGe 

Potentiometer control knob 
ZA2-BD9e2 

35 

Joystick controllers 
XDL-PA.4) 

s 
\`..> 

0 

79 

ti 

2 direct.41 

4 directions 65 

Mounting collar 
ZA2-BZ009 

7 
I 30 
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Dimensions XA2-B 

Signalling units 
(heads) 
ZA2-BV0* 

0 

116,51 

(bodies) 
ZA2-BV6 

36,5 

ZA2-BV156 

ZA2 -CVO. 

17 

ZA2-BV7 

42 

ZA2-BV157 

ZA2-BV3, BV4, BV5 

60 

ZA2-BV67 

50 

Combined control and signalling units 
(heads) 
ZA2-BV3. ZA2-BV1. 

(bodies) 
ZA2-BWO6 

0 

7A2-CW3. 

17 I 

ZA2-BWO7 

ZA2-CW1. ZA2-BW6sos4 

0 

17 I 

U) 

ZA2-BWO3o, BWO4o,BWO5o 

ZA2-BWEI4 ZA2-BK1. 

U) 

15 

0 

ZA2-BW067* 

50 

Digital display 
ZA2-VA1. + ZA2-VAO. 

15 90 
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XA2-B Dimensions 

Double legend plate carrier Legend plate carrier 
ZA2-BZ32 ZA2-VZ310* 

60 

0 O 
11. 30 

0 

Legend plates 
ZA2-BY4eolo ZA2-BY5 ZB2-BY9101 

27 

DI Ic_L,t 

27 

0 60 

ZA2-BZ33 

O 
11L 30 

0 

ZB2-BY8101 

ZA2-BZ34 ZA2-BZ35 

j 30 

0 90 

Square 
ZA2-BZ31 

ALI L 30 

30 

Round 
ZA2-BZ36 

Pre-drilled enclosures 
XAL-B01 

.0 

51 

XAL -BM 

51 

0 22,3 

68 

0 22,3 

II 

0 _ _ 
o 
el 0 o 
co 

o 
co 0 _ 
o 
co 

ii 

(ID (ID, 

68 

XAL- b H H1 (1) 2 0 19 knock-outs for rear cable entry 
B02 104 68 48 (2) Knock-outs for CM12 cable glands at the top and bottom 
B03 134 98 78 
B04 164 128 108 
B05 194 158 138 
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Telemecanique Worldwide F1 GB - 01-10-1990 

Subsidiaries 

Country 

Argentina 

Australia 
(Sydney) 

Austria 

Belgium 

Brazil 

Canada 

Colombia 

Denmark 

Eire 

Finland 

France 

Main office 

Great Britain 

Greece 

Hong Kong 

Iran 

Italy 

Japan 

Mexico 

Morocco 

Netherlands 

New Zealand 

Norway 

Portugal 

Singapore 

Spain 

Sweden 

Switzerland 

Taiwan 

Turkey 

United States 

Venezuela 

West Germany 

La Telemecanique Electrique Argentina S.A. 
Viamonte 2850 - (1678) Caseros - Pcia. de Buenos Aires 
Telemecanique (Australia) Pty Ltd 
Unit 3 and 4 Building A - Forestview Estate 
Cnr. Rodborough and Allambie Roads 
French's Forest - NSW 2086 
Telemecanique Ges.m.b.H. 
Forchheimergasse 5 - 1233 Wien 
Telemecanique S.A.-N.V. 
Chaussee de Mons.181 - Leeuw-Saint-Pierre 1600 

Telemecanique S.A. 
Avenida das Nagees Unidas, 23223 
Sao Paulo CEP 4795 
Telemecanique Canada Ltee 
580, avenue Lepine, Dorval 
Montreal H9P 1G2 - Province du Quebec 
Telemecanique de Colombia S.A. 
Avenida Eldorado - Carrera 103 bis Bodega 2C - Bogota 6DE 

Telemecanique Electrique A.S. 
Marielundvej 46A - 2730 Her lev 
Telemecanique Limited 
Unit 901 - Western Industrial Estate - Knockmitten Lane - Dublin 12 

Telemecanique Oy 
Sinikalliontie 16 - 02630 Espoo 
Telemecanique S.A. 
BP 236 - 43-45, bd. Franklin Roosevelt - 92504 Rueil- 
Malmaison Cedex 
Telemecanique Electrique (Great Britain) Ltd 
University of Warwick Science Park 
Sir William Lyons Road 
Coventry CV4 7EZ 
Telemecanique Hellas S.A. 
14 km Athinon Lamias - 14564 Kifissia 
Telemecanique Asia Pacific Ltd 
Cornwall Hoyse 20/F North 
28 Tong Chong St. Taikoo Trading Estate - POB 3215 - Hong Kong 
Telemecanique Iran 
1047, ay. Vali Assr - POB 15875 - 3547 - Tehran 
Telemecanique S.p.A. 
Via Orbetello 140 - 10148 - Torino 
Telemecanique Japan Ltd 
Land is Akasaka Bldg. 3-4 - Akasaka 2 - Chome Minato Ku - Tokyo 107 

Telemecanique Mexico SA de CV 
Avenida Primero de Mayo n° 83 
Colonia San Luis Tlatilco 
Naucalpan Edo Mexico - CP 53630 Mexico 
Ateliers Electriques et Mecaniques 
20, rue Al Bachir Al Ibrahimi - BP 2097 Casa Gare 
Casablanca 03 
Telemecanique B.V. 
Waarderweg 40 - 2031 BP Haarlem - Postbus 836 - 2003 RV Haarlem 
Telemecanique (New Zealand) limited 
P.O. Box 15355 - Avondale - Auckland 
Telemecanique a.s. 
Solgaard Skog 2 - Postboks 128 - 1501 - Moss 
Telemecanique - Automatismos Industrials, Lda 
Rua Castilho 167 - 2 - 1000 Lisboa 
Telemecanique Far East Co Pte Ltd 
5012 Ang Me Kio Ave. 5 - 02-01 to 02-09 
Ang Mo Kio Industrial Park 2 - Singapore 2056 
Telemecdnica Electrica Espanola SA 
Carretera de Andalucia, km 13 
Poligono Industrial "los Angeles" - Getafe Madrid 
Apartado de Correos n° 17056 - 28080 Madrid 
Telemecanique Svenska A.B. 
Drottninggatan 22 - Box 503 - 64200 Flen 

Telemecanique A.G. 
Schermenwaldstrasse 11 - 3063 Ittigen 
Telemecanique Taiwan CO., LTD. 
4 Fl., No. 1, Chung Yang Road 
Nan Kan Taipei, Taiwan, R.O.C. 
Telemecanique Elektrik - Cihazlar Sanayi A.S. 
Seyit Nizam Mah Ambarlar Cd. N° 6/A BI. 
34780 - Zeytinburnu - Istanbul 
Telemecanique Incorporated 
2002 Bethel Road 
Westminster - Maryland 21157 
Telemecaniqye de Venezuela s.a. 
Urbanizacion "La Urbina"Calle 3A. 
Centro Profesional "La Urbina" Planta Baja. Local C. 
Caracas Distrito Federal 
Deutsche Telemecanique Electrique GmbH 
Elisabethstrasse 17 - Postfach 1261 - 4030 - Ratingen 2 

Telephone (T) Telex 
Telefax (Tfx) 
T : (54)750.24.25 17558 
Tfx : (54.1)759.07.77 
T: (612)975.11.77 23608 
Tfx : (612)975.13.60 

T : (43)222/86.24.36 131022 
Tfx : (43)222/86.24.36.13 
T : (32)2/371.12.11 21174 
Tfx : (32)2/378.11.21 
T : (55)11/524.52.33 1122800 
Tfx : (55)11/522.51.34 

T : (1)514.636.95.60 5821849 
Tfx : (1)514.636.12.07 

T: (57)1/413.91.81 
Tfx : (57)1/413.90.12 
T: (45)42.91.70.11 
Tfx : (45)42.91.70.35 
T: (353)1/56.28.66 
Tfx : (353)1/56.27.19 
T : :(358)0/52.45.22 
Tfx : (358)0/52.42.61 
T : (33)1/47.32.92.12 

43191 

35270 

90959 

121923 

203369 

Tfx : (33)1/47.08.01.59 
T: (44)203/416255 317290 
Tfx : (44)203/417517 

T: (30)1/807.77.03 216913 
Tfx : (30)1/807.28.03 
T: (852)5650621 86508 
Tfx : (852)8111029 

T: (98)21.62.01.42 

T: (39)11.25.22.12 
Tfx : (39)11/216.57.93 
T: (813)585.66.72 
Tfx : (813)585.66.93 
T: (525)358.86.33 
Tfx : (525)358.86.33 

215417 

220262 

25463 

1761379 

T: (212)30.09.38 26021 
Tfx : (212)30.53.17 

T: (31)23.15.47.00 
Tfx : (31)23/31.77.57 
T: (64.9)88.10.99 
Tfx : (64.9)88.22.25 
T: (47)9.25.70.41 
Tfx : (47)9.25.78.71 
T: (351)1/65.85.47 
Tfx : (351)1/68.57.99 
T: (65)48.23.323 
Tfx : (65)48.18.639 

41216 

21225 

76812 

14842 

RS22119 

T : (34)1/695.71.00 22702 
Tfx : (34)1/682.08.74 

T: (46)157.652.00 64128 
Tfx : (46)157.110.47 
T : (41)31/58.88.11 911802 
Tfx : (41)31/58.80.35 
T : 886.2.786.3203 
Tfx : 886.2.786.3212 

T : (90)1.558.78.82 30696 
TI: (90)1.558.27.49 Tmek-TR 

T: (301)876.2214 265502 
Tfx : (301)857.7577 

T: (582)241.1344 23710 
TI: (582)241.8961 

T : (49)2102.4040 
Tfx : (49)2102.4042.56 

172102325 

Representations 
For all countries throughout the world or countries not mentioned on this page (except France), coordination is ensured by : 

Telemecanique International Division T: (33)1.47.08.86.86 632466 
Rueil 2000 Tfx : (33)1/47.08.41.82 
7, rue Henri Becquerel 
92508 Buell Malmalson Cedex - France 

43873 April 1991 
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A powerful 
contactor 
system with 
decisive 
advantages 

CA 3 is well-engineered contactor 
system in which modules for small and 
large ratings are integrated. There are 
9 power contactors in only 3 different 
sizes covering a range from 4...37 kW. 

The matching thermal overload relays in 
only 2 sizes are designed to provide 
protection from 0.1...72.5 A. 

These components together with a 

universal range of accessories provides 
more performance in less space. 

CA 3 solves all control 
problems with very few 
components. 

User compatible 
The clearly visible switching status of the 
contactors, auxiliary contacts and 
thermal overload relays simplify 
installation supervision. 

Three options are available for 
equipment inscription purposes. 

Clear connection designations and code 
number according to European 
standards (EN) as well as an integrated 
snap-on device for EN 50 022-35 top 
hat rails permit worldwide use. 

2 22 02 Sprecher + Schuh 
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Operationally reliable 
Independent of position, high vibration 
and shock-resistance, positively guided 
contacts and phase failure protection 
guarantee safety and reliability. 

Convenient 
The easily readable current scales of the 
thermal overload relays allow simple, 
accurate adjustment for both direct and 
star-delta starting. A complex limiting 
current calibration procedure for each 
individual item of equipment enables 
outstanding tripping accuracy to be 
achieved. 

Completely modular 
The comprehensive selection of 
modules and standard boxes permit the 
construction of any combination of 
contactors and miniature control 
systems, i.e. the items are available: 
- Connection keys for screwless, 

efficient subassembly 
Attachable interlock to mechanically 
inhibit the simultaneous switching of 
2 contactors 

- Single enclosure for cost-effective 
starter construction 

- Protective elements for limiting 
voltage surges when the contactors 
are switched off. 

Compact 
With a spacing of 45 mm, the compact 
thermal overload relay CT 3 K exactly 
matches the contactors CA 3-9... 
CA 3-16 and permit the space-saving 
assembly of switching cabinets and 
combinations. 

Contactor type CA 3-9 3-12 3-16 3-23 3-30 3-37-N 3-43-N 3-60-N 3-72-N 

AC-1, open IA) 25 25 25 45 45 63 63 90 90 

For switching motors 
AC-2, AC-3, AC-4 at (kW] 4 5,5 7,5 11 15 18,5 22 30 37 
380/415 V 

Sprecher +Schuh 22 02 Edition January 89 3 
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Versatile 
contactor 
system for rapid 
assembly and 
effortless 
upgrading 

A series of useful items considerably 
simplify the assembly of the CA 3 
contactor system. During 
commissioning or during subsequent 
expansion of the installation, the 
modular system accommodates 
numerous modifications without the 
need for structural alterations. 

The compact and easily 
assembled elements of 
the CA 3 system save 
time and space. 

Safe to handle 
A terminal cover protects against 
inadvertent contact while acting as a 

screwdriver guide (safe for back of hand 
and fingers according to VBG 4). 

4 22 02 Sprecher + Schuh 
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User-friendly 
Simplified inventory management 
through versatility and snap-on 
elements. A standard version 
of which can be used for all types 
from 4...37 kW. 

Time saving 
All contactors and thermal overload 
relays are supplied with opened 
terminals. Thus, an operation is saved 
for every screw and valuable time is 
saved. Captive screws ( ±/pozidriv) for 
all types of manual and powered 
screwdrivers. 

Versatile 
The programmable reset button of the 
CT 3 thermal overload relay permits any 
one of 3 reset options to be chosen: 
test, manual and automatic modes. The 
uniformly attachable magnetic remote 
reset up to 660 V and the shortenable 
reset rod permit flexibility in the solution 
of special reset problems. 

Exclusive 
Simple, rapid exchanging of coils 
even on mounted and wired contactors. 
Trouble-free coil changing is also 
possible for reset selonoids and lachtes 
(no loose small components). 

Sprecher Schuh 2202 5 
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Well-engineered 
contactor 
system for 
simple planning 

CA 3 simplifies design 
thanks to the unified and 
universally applicables 
system. 

Well-engineered 
Time-saving design aids simplify design 
work. The following items are available: 
- Base plate or appliance drawings, 

scale 1:1 
- Templates, scale 1:10 
- Adhesive films for efficient circuit 

diagram preparation. 

Simple planning with the CA 3 contactor 
system that can be used all over the 
world. The standard version 
corresponds to the European- 
international and to the special North 
American codes. The auxiliary circuits 
are also approved for up to 660 V 
according to IEC and to 600 V according 
to CSA and UL. CA 3 components 
function perfectly under any climatic 
conditions. As well as under 
unfavorable environmental and 
operating conditions. For example, the 
thermal overload relays are 
compensated from - 25°C... + 70°C. 

Uniformity 
Simple job planning thanks to uniform 
site grid for: 
- Auxiliary contactors and contactors 

up to 7.5 kW 
- Contactors between 18.5...37 kW 

DC and AC controlled. 

Space saving 
No extra space required for all function 
alternatives: 
- Auxiliary contacts with 1...4 poles 
- Timing element (time delay relay) 
- Mechanical latch (latched contactor) 
- DC operation 
Therefore, the CA 3 offers more for 
performance in less space. 

6 22 02 Sprecher + Schuh 
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Selection Table 

Contactor 

Operating voltage 
/th' I open 
AC-12) 

enclosed 

3) 

3) 

Switching of 3-phase motors 
AC-2 Slip-ring motors 4) 

AC-3 Squirrel-cage motors4) 
off during running 

AC-4 Squirrel-cage motors4) 
plugging 
inching 

Star-delta starting 4) 

Switching of 3-phase capacitor banks 
Single capacitors"), open 
Single capacitors"), encl. 
Variable capac.20), open 
Variable capac.20), end. 

Back-up fuse (without th. overt. re1.1") 

Aux. Switching") 
contacts AC-11 
of Block, Ith open 
in () of /th enclosed 
Contactor Back-up fuse 
No. of. aux. contacts 
UL Approval (USA), CSA (Canada134) 

Size 

V 
A 
kW 
A 
kW 

A 
kW 
HP 

A 
kW 
HP 
A 
kW 
HP 

kVar 
kVar 
kVar 
kVar 
A 
A 
A 
A 
A 
A") 

CS3 Control Relay CA 3-9 

11; 
220 240 380 415 500 660 220 240 380 
20 20 20 20 20 20 25 25 25 
7,6 8,3 13 14,5 17,5 23 9,5 10,5 16,5 
16 16 16 16 16 16 16 16 16 
6 6,7 10,5 11,5 14 18 6 6,7 10,5 

12 11 9 8,2 7 5,2 12 11 9 
3 3 4 4 4 4 3 3 4 
4 4 5,5 5,5 5,5 5,5 4 4 5,5 
12 11 9 8,2 7 5,2 12 11 9 

3 3 4 4 4 4 3 3 4 
4 4 5,5 5,5 5,5 5,5 4 4 5,5 

15 14 16 
4 4 7,5 
5,5 5,5 10 

6,7 7,3 11,5 
4,3 4,7 7,5 
5 5 5 
4,3 4,7 5 

20 25 
5,5 5 3 2,5 1,6 1 5,5 5 3 
(12) (10) (5) (4) (2,5) (1,25) (12) (10) (5) 

Continuous open 
current rating enclosed 
Voltage 
Motor load (with and without 
thermal overload relay) 

Coll burden 
Alternat. current 
Direct current 

Switching delay 

Life 
Contactor contacts 
Main contacts 
Aux. contact blocks 

A 
A 

AC V'5) 
HP 
(HP, 3 ph) 

415 500 660 
25 25 25 
18 21,5 28,5 
16 16 16 
11,5 14 18 

8,2 7 5,2 
4 4 4 
5,5 5,5 5,5 
8,2 7 5,2 
4 4 4 
5,5 5,5 5,5 
14 12 9 
7,5 7,5 7,5 
10 10 10 

12,5 15 20 
8 10 12,5 
5 5 5 
5 5 5 

2,5 1,6 1 

(4) (2,5) (1,25) 
16 (20) 16 (20) 
12(16) 12(16) 
12 ( . 20; ....16) 12 ( 20; ....16) 
4...8 1...5 

00 00 
20 25 
18 24 
600 200 230 460 575 
- 2 2 5 7,5 

pick-up VA (W) 59 (46) 
holding VA (W) 7,2 (2,2) 
pick-up W 7,4 
holding W 7,4 
closing ms 10...20 (CS 3 C: 20...60) 
opening ms 8...18 (CS 3 C: 12...25) 
Mech Mill. Ops. 
AC-11 Mill. Ops. 
AC-3 Mill. Ops. 
AC-11 Mill. Ops. 

Thermal Overload Relay 

59 (46) 
7,2 (2,2) 
7,4 
7,4 
10...20 (CA 3-9 C: 20...60) 
8...18 (CA 3-9 C: 12...25) 

15 (CS 3 C: 30) 15 (CA 3-9 C: 30) 
3 (220 V, 2 A) 
1,2 (380/415 V) 1,2 (380/415 V) 
3 (220 V, 2 A) 3 (220 V, 2 A) 

CT 3 K-12 CT 3-12 

Setting range direct-on-line 
Setting range star-delta 
Thermal overload relay 
for fitting to contactor 
Back-up fuse, max. rated current 
coordination type ch' 3) 

Thermal overload relay for separate mounting 
Ith in accordance with IEC, AS, BS, SEV. Cor- 
responds to the continuous current rating hn2 
according to VDE. 

2) Rated power according to IEC, AS, BS, DEM- 
KO, NEMKO, SEMKO, Finland, SEV, VDE for 
3-phase non-inductive loads 50-60 Hz. 

2) "Open" values refer to 40°C ambient temper- 
ature, "enclosed" values 60°C. 

see page 47 
see page 47 
CT 3 K-12 
CA 3-9 CA 3-12 

see page 49 
see page 49 
CT 3-12 
CA 3-16 

(Back-up fuse as for fitting to contactor, see page 47, 49) 
CTA 3-12 

Low voltage and HRC fuses in compliance 
with IEC 269-2 and -3, gl, g II: VDE 0636/2 
and /3, gl; SEV 1010 T; SEV 1018, T2; SEV 
1066 gl, e.g., Sprecher+Schuh types SM and 
SN 2, GEC English Electric types T and GTF..., 
Siemens type 3 NA 1, Slow acting screw type 
(DT) fuse. 

4) Rated current and power for 50-60 Hz in ac- 
cordance with IEC, AS, BS, SEV, VDE. Same 
data as AC-3 if only occasional inching (plug- 
ging) (AC-4). 
Co-ordination type aC» in compliance with 
IEC 292-1 A: short circuit protection, slight 
contact welding possible, no other damage. 

13) 
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Contactor 

Operating voltage 
) open 

AC-12) 
enclosed 

3) 

3) 

Switching of 3-phase motors 
AC-2 Slip-ring motors 4) 

AC-3 Squirrel -cage motors') 
off during running 

AC-4 Squirrel -cage motors') 
plugging 
inching 

Star-delta starting ) 

Switching of 3-phase capacitor banks 
Single capacitors"), open 
Single capacitors"), encl. 
Variable capac."), open 
Variable capac.20), end. 

Back-up fuse (without th. overt re).)") 
Aux. Switching") 
contacts AC-11 
of Block, open 
in () of /tit enclosed 
Contactor Back-up fuse 
No. of. aux. contacts 
UL Approval (USA), CSA (Canada") 

Size 
Continuous open 
current rating enclosed 
Voltage 
Motor load with and without 
thermal overload relay) 

Coil burden 
Alternat. current 
Direct current 

Switching delay 

Life 

pick-up 
holding 
pick-up 
holding 
closing 
opening 
Mech 

CA 3-12 CA 3-16 

V 220 240 380 
25 25 25 
9,5 10,5 16,5 

500 
25 
21,5 

660 220 240 380 415 500 660 
A 
kW 

25 
28,5 

25 25 
9,5 10,5 

25 
16,5 

25 
18 

25 
21,5 

25 
28,5 

A 
kW 

16 16 16 
6 6,7 10,5 

16 
14 

16 
18 

16 16 
6 6,7 

16 
10,5 

16 
11,5 

16 
14 

16 
18 

A 
kW 
HP 

15 14 12 
4 4 5,5 
5,5 5,5 7,5 

9 
5,5 
7,5 

7 

5,5 
7,5 

16 16 
4,5 4,8 
6 6,5 

16 
7,5 
10 

14 
7,5 
10 

12 
7,5 
10 

9 
7,5 
10 

A 
kW 
HP 

15 14 12 
4 4 5,5 
5,5 5,5 7,5 

9 
5,5 
7,5 

7 
5,5 
7,5 

16 16 
4,5 4,8 
6 6,5 

16 
7,5 
10 

14 
7,5 
10 

12 
7,5 
10 

9 
7,5 
10 

A 
kW 
HP 

21 19 21 
5,5 5,5 10 
7,5 7,5 13,5 

16 
10 
13,5 

12 
10 
13,5 

2831) 2531) 
7,5 7,5 
10 10 

28") 
14 
19 

28ar 
15 
20 

2031) 
13 
17,5 

15 
13 
17,5 

kVar 6,7 7,3 11,5 15 20 6,7 7,3 11,5 12,5 15 20 
kVar 4,3 4,7 7,5 10 12,5 4,3 4,7 7,5 8 10 12,5 
kVar 6,7 7,3 7,5 7,5 7,5 6,7 7,3 7,5 7,5 7,5 7,5 
kVar 4,3 4,7 7,5 7,5 7,5 4,3 4,7 7,5 7,5 7,5 7,5 
A 25 35 
A 5,5 5 3 1,6 1 5,5 5 3 2,5 1,6 1 

A (12) (10) (5) (2,5) (1,25) (12) (10) (5) (4) (2,5) (1,25) 
A 16 (20) 16 (20) 
A 12(16) 12 (16) 
A") 12 ( . 20; ....16) 12 ( 

1...5 1...5 

00 + 0+ 
A 25 25 
A 24 24 

AC V") 200 230 460 575 200 230 460 575 
HP 
(HP, 3 ph) 

3 3 7,5 10 5 5 10 15 

VA (W) 
VA (W) 

59 (46) 
7,2 (2,2) 

59 (46) 
7,2 (2,2) 

W 
W 

7,4 
7,4 

7,4 
7,4 

ms 10...20 (CA 3-12 C: 20...60) 10...20 (CA 3-16 C: 20...60) 

Main contacts AC-3 
Aux. contact blocks AC-11 

MS 8...18 (CA 3-12 C: 12...25) 8...18 (CA 3-16 C: 12...25) 
Mill. Ops. 15 (CA 3-12 C: 30) 15 (CA 3-16 C: 30) 

Mill. Ops. 1,2 (380/415 V) 1,2 (380/415 V) 
Mill. Ops. 3 (220 V, 2 A) 3 (220 V, 2 A) 

Thermal Overload Relay CT3 K-12 CT 3-12 CT3 K-17 CT 3-17 

Setting range direct-on-line 
Setting range star-delta 
Thermal overload relay 
for fitting to contactor 
Back-up fuse, max. rated current 
coordination type (1C0 ) 

Thermal overload relay for separate mounting 

") Short circuit protection without contact 
welding according to IEC 337-1 B, one rated 
current setting higher permissible for fast- 
acting screw fuses (D). 

") Rated motor voltages. The corresponding 
mains network voltages are 220...240, 
440...480, 550...600 V. 

16) 

19) 

20) 

9...12,5 A 8,5...12,5 A 12,5...17,5 A 12...17,5 A 
15,6...21,6 A 14,7...21,7 A 21,6...30,3 A 20,8...30,3 A 
CT 3 K-12 CT 3-12 CT 3 K-17 CT 3-17 
CA 3-9 CA 3-12 CA 3-16 CA 3-16 CA 3-16...30 

25 A 25 A 25 A 35 A 40 A") 
CTA 3-12 CTA 3-17 

Control of AC electro-magnets. 
Connecting single capacitors or capacitors as 
a basic load to the mains. 
Parallel switching to capacitors already con- 
nected (resulting inductance in the supply 
line to each condenser stage min. 6 pH). 

31) Dependent on cross-section of supply line, 
contactor may need to be fitted with larger 
main current terminals. 

32) Max. 35 A. In accordance with SEMKO, 
DEMKO, NEMKO, Finland. 

34) Also Lloyds Register of Shipping. 
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Selection Table 

Contactor CA 3-23 CA 3-30 

Operating voltage V 220 240 380 415 500 660 220 240 380 415 500 660 
/0,1) open 3) 

AC-12) 
A 
kW 

45 45 
17 19 

45 
30 

45 
32 

45 
39 

45 
51 

45 45 
17 19 

45 45 
30 32 

45 
39 

45 
51 

enclosed 3) A 
kW 

30 30 
11,5 12,5 

30 
20 

30 
21,5 

30 
26 

30 
34 

30 30 
11,5 12,5 

30 30 
20 21,5 

30 
26 

30 
34 

Switching of 3-phase motors 
AC-2 Slip-ring motors ') 
AC-3 Squirrel-cage motors') 

off during running 

A 
kW 
HP 

23 22 
6,3 6,3 
8,5 8,5 

23 
11 

15 

21 
11 
15 

23 
15 
20 

17 
15 
20 

28 25 
7,5 7,5 
10 10 

30 
15 
20 

28 
15 
20 

28 
18,5 
25 

21 
18,5 
25 

AC-4 Squirrel-cage motors') 
plugging 
inching 

A 
kW 
HP 

23 22 
6,3 6,3 
8,5 8,5 

23 
11 

15 

21 
11 

15 

17 
11 

15 

13 
11 

15 

28 25 
7,5 7,5 
10 10 

30 
15 
20 

28 
15 
20 

23 
15 
20 

17 
15 
20 

Star-delta starting 4) 
A 
kW 
HP 

3931) 363') 
11 11 
15 15 

3731) 
18,5 
25 

3731) 
20 
27 

3831) 
25 
34 

2931) 
25 
34 

4531) 483') 
13 15 
17,5 20 

503') 4631) 
25 25 
34 34 

4531) 
30 
40 

3431) 
30 
40 

Switching of 3-phase capacitor banks 
Single capacitors' °I, open kVar 12 13 20 22,5 27 36 12 13 20 132,5 27 36 
Single capacitors"), encl. kVar 8 9 13,5 15 18 25 8 9 13,5 r1 5 18 25 
Variable capac.20), open kVar 12 13 15 15 15 15 12 13 15 15 15 15 

Variable capac.2°), end. kVar 8 9 13,5 15 15 15 8 9 13,5 15 15 15 

Back-up fuse (without th. overt. re1.112) A 50 50 
Aux. Switching") 
contacts AC-11 

A 5,5 5 3 2,5 1,6 1 5,5 5 3 2,5 1,6 1 

A (12) (10) (5) (4) (2,5) (1,25) (12) (10) (5) (4) (2,5) (1,25) 
of Block, itn open A 16 (20) 16 (20) 
in ((of ith enclosed A 12 (16) 12 (16) 
Contactor Back-up fuse A") 12 (25) 12 (25) 
No. of. aux. contacts 1...6 1...6 
UL Approval (USA), CSA (Canada)34) 

Size 1 11/2 

Continuous open A 40 40 
current rating enclosed A 36 36 
Voltage AC V") 200 230 460 575 200 230 460 575 
Motor load (with and without 
thermal overload relay) 

HP 
(HP, 3 ph) 

7,5 7,5 15 20 10 10 20 25 

Coil burden pick-up 
Alternat. current holding 

VA (W) 
VA (W) 

90 (65) 
8,6 (2,5) 

90 (65) 
8,6 (2,5) 

Direct current pick-up 
holding 

W 
W 

150 
3,8 

150 
3,8 

Switching delay closing ms 10...20 10...20 
opening ms 8...18 8...18 

Life Mech Mill. Ops. 10 10 
Main contacts AC-3 Mill. Ops. 1,2 (380/415 V) 1,2 (380/415 V) 

3 (220 V, 2 A) Aux. contact blocks AC-11 Mill. Ops. 3 (220 V, 2 A) 

Thermal Overload Relay CT 3-23 

Setting range direct-on-line 
Setting range star-delta 
Thermal overload relay 
for fitting to contactor 
Back-up fuse, max. rated current 
coordination type ac», a) 

Thermal overload relay for separate mounting 

16...23 A 
27,7...39,8 A 
CT 3-23 
CA 3-23 CA 3-30 

50 A 50 A 

CT 3-32 

23...32 A36) 

39,8...55,5 A 
CT 3-32 
CA 3-30 

CTA 3-23 
50 A33) 

CTA 3-32 

'I Ith in accordance with IEC, AS, BS, SEV. Cor- 
responds to the continuous current rating /012 
according to VDE. 

2) Rated power according to IEC, AS, BS, DEM- 
KO, NEMKO, SEMKO, Finland, SEV, VDE for 
3-phase non-inductive loads 50-60 Hz. 

3) "Open" values refer to 40°C ambient temper- 
ature, "enclosed" values 60°C. 

4) 

13) 

Rated current and power for 50-60 Hz in ac- 
cordance with IEC, AS, BS, SEV, VDE. Same 
data as AC-3 if only occasional inching (plug- 
ging) (AC-4. 
Co-ordination type ucH in compliance with 
IEC 292-1 A: short circuit protection, slight 
contact welding possible, no other damage. 

13) Low voltage and HRC fuses in compliance 
with IEC 269-2 and -3, gl, g II: VDE 0636/2 
and /3, gl; SEV 1010 T; SEV 1018, T2; SEV 
1066 gl, e.g., Sprecher +Schuh types SM and 
SN 2, GEC English Electric types T and GTF..., 

Siemens type 3 NA 1, Slow acting screw type 
(DT) fuse. 

10 22 02 Sprecher +Schuh 
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Contactor CA 3-37-N 

Operating voltage 
ht.') open 
AC-12) 

enclosed 

3) 

3) 

Switching of 3-phase motors 
AC-2 Slip-ring motors 4) 

AC-3 Squirrel-cage motors 4) 

off during running 
AC-4 Squirrel-cage motors 4) 

plugging 
inching 

Star-delta starting 4) 

Switching of 3-phase capacitor banks 
Single capacitors19), open 
Single capacitors'el, end. 
Variable capac."), open 
Variable capac."), end. 

Back-up fuse (without th. overl. rel)t') 
Aux. Switching'9 
contacts AC-11 
of Block, hhopen 
in (I of hh enclosed 
Contactor Back-up fuse 
No. of. aux. contacts 
UL Approval (USA), CSA (Canada)") 

Size 
Continuous open 
current rating enclosed 
Voltage 
Motor load Iwith and without 
thermal overload relay) 

Coil burden 
Alternat. current 
Direct current 

Switching delay 

Life 
Main contacts 
Aux. contact blocks 

pick-up 
holding 
pick-up 
holding 
closing 
opening 
Mech 
AC-3 
AC-11 

CA 3-43-N 

V 220 240 380 415 500 660 220 240 380 415 500 660 
A 
kW 

63 63 
24 26 

63 
41 

63 
45 

63 
55 

63 
72 

63 63 
24 26 

63 
41 

63 
45 

63 
55 

63 
72 

A 
kW 

45 45 
17 18,5 

45 
30 

45 
32 

45 
39 

45 
51 

45 45 
17 18,5 

45 
30 

45 45 
39 

45 
51 

A 
kW 
HP 

39 36 
11 11 

15 15 

37 
18,5 
25 

37 
20 
27 

33 
22 
30 

30 
26 
35 

45 42 
12,5 13 
17 17,5 

43 
22 
30 

40 
22 
30 

43 
30 
40 

34 
30 
40 

A 
kW 
HP 

39 36 
11 11 

15 15 

37 
18,5 
25 

37 
20 
27 

33 
22 
30 

30 
26 
35 

45 42 
12,5 13 
17 17,5 

43 
22 
30 

40 
22 

43 
30 
40 

34 
30 
40 

A 
kW 
HP 

64 63 
18,5 20 
25 27 

65 
33 
44 

66 
37 
50 

55 
37 
50 

45 
40 
55 

75 70 
22 22 
30 30 

72 
37 
50 

4 
55 

72 
50 
67 

55 
50 
67 

kVar 17 18 29 2 38 50 17 18 29 32 38 50 
kVar 12 12,5 20 26 35 12 12,5 20 22 26 35 
kVar 17 18 22 22 22 17 18 22 22 22 
kVar 12 12,5 20 22 22 22 12 12,5 20 4 22 22 
A 80 100 
A 5,5 5 3 N. 2,5 1,6 1 5,5 5 3 1,6 1 

A 12 10 5 (2,5 1,25 12 10 51 2,5 1,25 
A 16(20) 16 (20) 
A 12 (16) 12 (16) 
A") 12 (25) 12 (25) 

2... 7 2... 7 

1P 2 
A 50 50 
A 45 45 

AC V") 200 230 460 575 200 230 460 575 
HP 
(HP, 3 ph) 

10 10 25 30 10 15 30 40 

VA (W) 
VA (W) 

190 (103) 
17 (4,9) 

190 (103) 
17 (4,9) 

350 
5,5 

350 
5,5 

ms 12...22 12...22 
ms 8...18 8...18 
Mill. Ops. 10 10 
Mill. Ops. 1 (380/415 V) 1 (380/415 V) 
Mill. Ops. 3 (220 V, 2 A) 3 (220 V, 2 A) 

Thermal Overload Relay CT 3-42 CT 3-42 

Setting range direct-on-line 25...32 A 32...42 A 
Setting range star-delta 43,3... 55,5 A 55,5...72,5 A 
Thermal overload relay 
for fitting to contactor 

CT 3-42 
CA 3-37-N, 3-43-N, 3-60-N, 3-72-N 

CT 3-42 
CA 3-37-N, 3-43-N, 3-60-N, 3-72-N 

Back-up fuse, max. rated current 
coordination type non' 3) 80 A 80 A 100 A 100 A 80 A 100 A 100 A 100A 
Thermal overload relay for separate mounting CTA 3-42 CTA 3-42 
14) 

19) 

Short circuit protection without contact 
welding according to IEC 337-1 B, one rated 
current setting higher permissible for fast- 
acting screw fuses (D). 
Rated motor voltages. The corresponding 
mains network voltages are 220...240, 
440...480, 550...600 V. 

16) Control of AC electro-magnets. 
19) Connecting single capacitors or capacitors as 

a basic load to the mains. 
20) Parallel switching to capacitors already con- 

nected (resulting inductance in the supply 
line to each condenser stage min. 6 gH). 

31) 

32) 

34) 

Dependent on cross-section of supply line, 
contactor may need to be fitted with larger 
main current terminals. 
Max. 35 A. In accordance with SEMKO, 
DEMKO, NEMKO, Finland. 
Also Lloyds Register of Shipping. 
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Selection Table 

Contactor 

Operating voltage 
Ith') open 3) 

AC-1') 
enclosed 3) 

Switching of 3-phase motors 
AC-2 Slip-ring motors 4) 

AC-3 Squirrel-cage motors4) 
off during running 

AC-4 Squirrel-cage motors4) 
plugging 
inching 

Star-delta starting 4) 

Switching of 3-phase capacitor banks 
Single capacitors"), open 
Single capacitors'°), encl. 
Variable capac."), open 
Variable capac.20), end. 

Back-up fuse (without th. over!. rel.) ") 
Aux. Switching'°) 
contacts AC-11 
of Block, /th open 
in 11 of Ith enclosed 
Contactor Back-up fuse 
No. of. aux. contacts 
UL Approval (USA), CSA (Canada)24) 

Size 
Continuous open 
current rating enclosed 
Voltage 
Motor load (with and without 
thermal overload relay) 

Coll burden pick-up 
Alternat. current holding 
Direct current pick-up 

holding 
Switching delay closing 

opening 
Life Mech 

Main contacts AC-3 
Aux. contact blocks AC-11 

CA 3-60-N CA3-72-N 

V 220 240 380 415 500 660 220 240 380 /Mir 500 660 
A 
kW 

90 90 
34 37 

90 
59 

90 
65 

90 
78 

90 
10 

90 90 
34 37 

90 
59 

90 
65 

90 
78 

90 
103 

A 
kW 

75 75 
29 31 

75 
50 

75 
54 

75 
65 

75 
85 

75 75 
29 31 

75 
50 

75 
54 

75 
65 

75 
85 

A 
kW 
HP 

64 59 
18,5 18,5 
25 25 

59 
30 
40 

60 
33 
44 

49 
33 
44 

37 
33 
44 

69 70 
20 22 
27 30 

72 
37 
50 

66 
37 
50 

55 
37 
50 

42 
37 
50 

A 
kW 
HP 

64 59 
18,5 18,5 
25 25 

59 
30 
40 

60 
33 
44 

49 
33 
44 

37 
33 
44 

69 70 
20 22 
27 30 

72 
37 
50 

66 
37 
50 

55 
37 
50 

42 
37 
50 

A 
kW 
HP 

107 105 
31,5 33 
42 44 

105 
55 
75 

100'4 
55 

' 75 

80 
55 
75 

60 
55 
75 

125 125 
37 40 
50 55 

120 
63 
85 

110 
63 
85 

92 
63 
85 

70 
63 
85 

kVar 24 26 41 '45 55 72 24 26 41 45 55 72 
kVar 20 22 35 38 45 60 20 22 35 38 45 60 
kVar 24 26 40 ,40 40 40 24 26 40 40 40 40 
kVar 20 22 35 38 40 40 20 22 35 38 40 40 
A 125 125 
A 5,5 5 3 2,5 1,6 1 5,5 5 3 2,5 1,6 1 

A (12) (10) (5) (4) (2,5) (1,25) (12) (10) 
16(20) 

(5) (4) (2,5) (1,25) 
A 16120) 
A 12(16) 12(16) 
A") 12(25) 12(25) 

2.7 2...7 

2'2 23/4 

A 80 80 
A 72 72 

AC V'") 200 230 460 575 200 230 460 575 
HP 
(HP, 3 ph) 

15 20 40 50 20 20 50 60 

VA (W) 
VA (W) 

190 (103) 
17 (4,9) 

190 (103) 
17 (4,9) 

W 
W 
ms 

350 
5,5 
12...22 

350 
5,5 
12...22 

ms 8...18 8...18 
Mill. Ops. 10 10 
Mill. Ops. 1 (380/415 V) 1 (380/415 V) 

Mill. Ops. 5,5 (220 V, 2 A) 5,5 (220 V, 2 A) 

Thermal Overload CT 3-52 CT 3-63 CT 3-72 
Relay 

Setting range direct-on-line 
Setting range star-delta 
Thermal overload relay 
for fitting to contactor 
Back-up fuse, max. rated current 
coordination type aCni 3) 

Thermal overload relay 
for separate mounting 

T- R- 

40...52 A 
70...90 A 
CT 3-52 
CA 3-60-N, CA 3-72-N 

52...63 A 58...72,5 A 
90...110 A 100...125 A 
CT 3-63 CT 3-72 
CA3-60-N, CA 3-72-N CA 3-72-N 

125 A 125 A 125 A 125 A 125 A 

CTA 3-52 CTA 3-63 CTA 3-72 

12 22 02 Sprecher + Schuh 

Indooroopilly Road Indooroopilly SPS SP086 Operations and Maintenance Manual

Q-Pulse Id TMS757 Active 29/01/2014 Page 184 of 403



 

Example: Starter CA 3 + CT 3 

Contactor 

Main Contact System Alternating current A 

Enclosure: without control, without reset button 
with reset button 

with impulse contact control and reset button 
with maintained contact control and reset button 

IP 65 instead of IP 42 
with neutral link 

Design Range 

Contactor Reference Size 
with DC operation 

Control Voltage and frequency..V.. 
or with DC ..VDC 

Auxiliary Contacts') (Contactor and auxiliary contact block) 
total no. of n/o contacts 
total no. of n/c contacts 

Thermal Overload Relay (fitted onto contactor, range 31+ CT 3 
max. setting value /..A 

N 

C 

Order Number Arrangement 
Connections 

CA .3 -12 -...V..- 10 + CT 3/ 0,16 A 

Example: Star-Delta Starter CAY 3 + CT 3 

Contactor 

CAY..3 - 12 - ...V.. +CT 3/4,3 A+ KOP 

C 

Main Contact System Alternating current A 

Operating Function: Star-delta 
Reversing 
Two stage Dahlander II 

Two stage separate winding I I W 

Heating 

Mechanical Interlock 
Mechanical Latch 
Design Range 

Contactor Reference 

Control Voltage and frequency..V.. 
or with DC ..VDC 

Thermal Overload Relay 
(fitted onto appropriate contactor) 
range 3 
max. setting value 

+ CT 3 

/.. A 

Timing Element: 
KOP 151-A3-30S 1.5...30 s + KOP 
Timing element block CZE 3, 0.3...30 s + CZE 

M I 

V I 

') Only given with contactors. With starters and necessary for internal switching are included method of control is determined with the aux- 
contactor combinations, the auxiliary con- in the ordering number without reference. iliary contact reference marking and any sup- 
tacts (as well as any spare auxiliary contacts) With some contactor combinations, the plementary lettering (e.g., 11 DI. 

Connections 
Cross sectional area in mm2 of round wire connectors, wire with cable-end shoes is correspondingly less. 
Contactors CA 
Control Relay 
Main contacts 
Auxiliary contacts 
Coil connections 

Thermal CT 
Overload Relays CT 
Input (CTA) 
Output 
Auxiliary control circuit 

Sprecher + Schuh 

3-9 ICI 3-12 (Cl 
CS 3 IC) 

3-16 IC) 3-23 3-30 3-37-N...3-72-N 

2 x 4 
2 x 4 

2 x 4 
2 x 4 

1 x 10 + 1 x 6 
2 x 4 

1x 10+1 x 6 
2 x 4 

1 x 50 + 1 x 10 
2 x 4 

2 x 4 2 x 4 2 x 4 2 x 4 2 x 4 

3-12 
3 K-12 

3-17 
3 K-17 

3-23 3-32 3-42...3-72 

1 x 6 
2 x 4 

1 x 6 
2 x 4 

1 x 10 
1 x 10 

1 x 10 
1x10 

1 x 50 + 1 x 10 
1 x 50 + 1 x 10 

2 x 2,5 2 x 2,5 2 x 2,5 2 x 2,5 2 x 2,5 
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Control Relay CS 3 
Arrangement 

Order No. 
Index No. 

Control Relay CS 3 complete') 
Preferred Arrangement to 
EN 50 011 D agram 

No. of No. 
Arrange- EN con- Weight (g) 

Orrlor No Index No. 1 off ment ref. facts 

A2 12 22 2 2 

f 
A2113 1 ? 1 1 . ) 

h4122 2 42 

N7 

Al 113 2) 

2 114 22 32144 

_ ' 

f 
A21131133143 2) 

114 22134144 

Al 113123133143 

A2 114124134144 

04 E 4 0 4 CS 3-...V..-04 E 7.1 001 310 
on request 

13 E 4 1 3 

22 E 4 2 2 

31 E 4 3 1 

40E 4 4 0 

14 2l_ 

113 l 1143 153 

22 E+11 33Y 6 3 3 

32144 1 54 62 

l_ 1131231331 

14124134144 543 

i 
40 E+02 42 E 6 4 2 

2 12 62 

Al 113 .1133143 153 \ _ kA 31 E+11 42 Y 6 4 2 

A2 114 22134144 154 62 

Al 113123133143 153 \\\\_ 40 E+11 51 E 6 5 1 

2 h4124134144 154 62 

A14Al 

113123133143 153163 31\A 
54164 

40 E+20 60 E 6 6 0 

A2 114124134144 1 

113123133143 
40 E+04 44 E 8 4 4 \_\_\_ _ __ 

A2 4124134144 2 62 2 82 

Al 113 143 153 183 

22 E+22 44 Y 8 4 4 

2 h4 2 2144 1 54 2 2184 

Al 113123133 143 153 61 

40 E+13 53 E 8 5 3 k\____\__ 
A2 114124134144 54 2 2 2 

Al 183 

31 E+22 53 Y 8 5 3 N_ \_\___\_ A 

A2 114 22134144 154 62 2184 

f)1_ 113123133143 183 

A2 114124134144 154 2 2184 

40 E+22 62 E 8 6 2 

d113123133143 

V3183 
N_A 

A2 h4124134144 154 62174184 

40 E+31 71 E 8 7 1 

ri Al 113123133143 153163173183 \\ 
A2 14124134144 154164174184 

40 E+40 80 E 8 8 0 

CS 3-...V..-13 E 

CS 3-...V..-42 Y 

CS 3-...V..-60 E 

11111111 

CS 

002 
on request 

003 

004 

005 

006 340 

007 

008 

.0111114111110- 

CS 3-...V..-53 E 

CS 3-...V..-53 Y 

CS 3-...V..-62 

009 

010 

011 360 

012 

013 

CS 3-...V..-71 E 

014 

CS 3-...V..-80 E 

015 

016 

017 

Order no. supplement 
For AC control (see page 401 
For DC control CS 3 C (see page 18) 
For control relays in enclosures (see page 231 
For auxiliary contactors with clamped-type terminals (see page 23) 
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CZE 3-30 s 

CZE 3-180 s 

CZA 3-30 s 

CZA 3 -180s 

CS 3-P- 20 

CS 3-P- 04 

CS 3-P- 13 

CS 3-P- 22 

CS 3-P- L 22 

CS 3-P-LL 22 

CS 3-P- 31 

CS 3-P- 40 

Arrangement 
Order No. 
Index No. 

Auxiliary Contact for CS 3 
Timing Element CZ 3 

Mechanical Latch CV 3 

Auxiliary Contact Blocks 
for Control Relay CS 3') 

200'*:,10°4 

51 61 

2 62 

No. of No. 
con- 1 

N tarts Order No. 
Index Weight 191 

No. 1 off 

Auxiliary 
contact block 02 2 -2 - - 

2) 

54 2 

Auxiliary 
contact block 11 2 

153- \ 163 

154164 

4111i/141 

152 162 172 182 

1 

1 62 8 __\54 72 2 

_\p__ 

154162 2184 

1183 154 62 4 

p3 

54 62 ) 84 

153 6 1 173183 _\ 
154 62174184 

153163173183 

516);4)84 

2) 

2) 

Auxiliary 
contact block 20 2 2 

Auxiliary 
contact block 04 4 - 4 - - 

Auxiliary 
contact block 13 4 1 3 - 

Auxiliary 
contact block 22 4 2 2 - 

2) 

Auxiliary 
contact block L 22 4 

Auxiliary 
contact block LL 224 

2) 

1 1 1 1 

22 

Auxiliary 
contact block 31 4 3 1 - 

Auxiliary 
contact block 40 4 4 

Timing element CZ 3 

157 65, 

158 66 

jL.17 
66 - 168 

Timing element CZE 3 
delay on energization 
setting range 0.3... 30 s 

1.8...180 s 
Timing element CZA 3 
delay on de-energization 
setting range 0.3... 30 s 

1.8...180 s 
Mechanical latch CV 3) 

El _167 65 _:Al 13 Mechanical latch CV 3-...VAC-11 1- 43- '---- fitted onto contactor 
E2 58 66 lA2' (including connections) 

supplied separately 
1.1 Indicate rated control voltage by 50 Hz or 60 Hz 

.9....y S i 
3 r 65 

C..3-..-....V.. + CV 3-...V..-113) 

CV 3-...V..-113) 

66 

K1Rt i 
AI 

KIM 
1 

N 

001 30 

002 

003 

004 50 

005 

006 

007 

008 

009 

010 

011 70 
012 

013 70 
014 

015 +125 

016 125 

Not suitable for continuous 
operation. 
See page 6 for technical details. 
During assembly and disassembly 
of the latch, the magnet armature 
A must be depressed. 

Accessories see pages 22...23 

Possible combinations of contactors and auxiliary contact blocks 
All auxiliary contact blocks as listet on page 15 All combinations may be used if the (partly) over- if the terminals are to be renumbered. A function- 
and 17 can be attached to the control relais CS 3 lapping terminal markings is of no importance, or al security is ensured with all mounting variants. 
as well as the contactors CA 3-9...CA 3-72-N. 

') 1-pole and 2-pole auxiliary contact blocks can Forcibly actuated n/o and n/c contacts with 
be fitted on together. 1-pole and 4-pole aux- respect to each other. 
iliary contact blocks or 1-pole and timing ele- 3) Control voltages, see page 40. 
ment with CA 3-23...CA 3-72-N can be fitted 
on together. 
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CA..3- 9- ...V..-10 +CT 3 K/0 
CA..3- 9- ...V..-10 +CT 3K/0 

A..3- 9- ...V.. 10 +CT 3 K/O, 
A..3- 9- ...V..-10 +CT 3 K/O 
A..3- 9- ...V..-10 +CT 3 K/1 
A..3- 9- ...V..-10 +CT 3 K/1 
A..3- 9- ...V..-10 +CT 3 K/2, 
A..3- 9- ...V..-10 +CT 3 
A..3- 9- ...V..-10 +CT 3 
A..3- 9- ...V..-10 +CT 3 K/ 
A..3-12- ...V..-10 +CT 3 K/12,5 
A..3-16- ...V..-10 + CT 3 K/17,5 

T3/0,16 
+ CT 3/0,24 

CA..3- 9- ...V..-10 + CT 3/0,38 
CA..3- 9- . V..-10 + CT 3/0,62 
CA..3- 9- ...V..-10 + CT 3/1 

A..3- 9- ...V..-10 +CT 3/1,6 
A..3- 9- .. V .-10 +CT 3/2,5 
A. 3- 9- ...V..-10 +CT 3/4 
A..3- 9- .. V..-10 +CT 3/6 
A..3- 9- ...V..-10 + CT 3/9,5 
A..3-12- ...V..-10 +CT 3/12,5 
A..3-16- ...V..-10 +CT 3/17,5 
A..3-23- ...V..-10 + CT 3/23 
A..3-30- ...V..-10 + CT 3/32 
A..3-37-N-...V..-11 +CT 3/42 
A..3-43-N-...V..-11+ CT 3/4 
A..3-60-N-...V..-11 +CT 3/ 
A..3-60-N-...V -11 + CT 3/8 
A..3-72-N-...V..-11 4 CT 3/72,5 

Contactors CA 3 
Starters CA 3+ CT 3 

Arrangement 
Order No. 
Index No. 

Contactor CA 3-9...CA 3-72-N Thermal 3-phase 
3 Main contacts rated motors at 
Auxiliary contact: 1 n/o current /th 380/415 V 

Diagram enclosed [A] AC-3 [kW] 

Al 
Auxiliary contact: 1 n/o 

11 13 15 113 

Kt 

TA2 2 4 16 114 

Al 11 p p 

2 2 4 6 

g11 13 p 113y1 

A2 2 4 6 114122 

Contactor CA 3-9-M, CA 3-16-M 
4 Main contacts 

6 4 
16 5,5 
16 7,5 
30 11 

30 15 

EN ref. number 
Contactor 

10 
10 
10 
10 
10 

Auxiliary contact: 1 n/c 
16 4 
16 5,5 
16 7,5 
30 11 

30 15 

01 
01 
01 
01 
01 

Auxiliary contact: 1 n/o +1 n/c 
45 18,5 
45 22 
75 30 
75 37 

11 

11 

11 

11 

Diagram 

Al 
K1 

2 2kM: 
Starter CA 3-9+ CT 3 K...CA 3-16+ CT 3 K 

Contactor with thermal overload relay CT 3 K 

3 main contacts 

Diagram 

K1 

F1 

Al 11 p 15 113 

A2 6 14 

95 

96 12 14 I6 

Starter CA 3-9+ CT 3...CA 3-72-N +CT 3 
Contactor with thermal overload relay fitted 
3 main contacts 

Diagram 

Al 11 3 15 in 
K1 - - -- 

A2 2 4 6 14 

95 IF 
Fl - 

96 98 2 4 6 

Al 11 3 15 

\-113 

21 

-- 
A2 114122 

95197 

Fl - 
96 98 12 14 16 

Thermal 3-phase 
rated motors at 
current Ith 380/415 V 
enclosed [A] AC-3 [kW] 
16 4 
16 7,5 
Switching of 
3-phase motors at 
380/415 V Thermal overload relay 
AC-3 
[kW] Range [A] 
0,02 0,1 _0,156) 10 
0,04 0,15...0,236) 10 
0,06 0,23_0,356) 10 
0,09 0,12 0,35...0,55 10 
0,18 0,55...0,80 10 
0,25 0,37 0,80...1,2 10 
0,55 1,2 ...1,8 10 
0,75 1,8 ...2,7 10 
1,1 1,5 2,7 ...4 10 
2,2 4 ...6 10 
3 4 6 ...9 10 
5,5 9 ...12,5 10 
7,5 12,5...17,5 10 
Switching of 
3-phase motors at 
380/415 V Thermal overload relay 
AC-3 
[kW] Range [A] 
0,02 0,1 ...0,166) 10 
0,04 0,16...0,246) 10 
0,06 0,24...0,386) 10 
0,09 0,12 0,38...0,62 10 
0,18 0,25 0,62...1 10 
0,37 0,55 1 ...1,6 10 
0,75 1,6 ...2,5 10 
1,1 1,5 2,5 ...4 10 
2,2 3,8 ...6 10 
3 4 6 ...9,5 10 
5,5 8,5 ...12,5 10 
7,5 12 ...17,5 10 
11 16 ...23 10 
15 23 ...32 10 
18,5 32 ...42 11 

22 32 ...42 11 

26 40 ...52 11 

30 52 ...63 11 

33 37 58 ...72,5 11 

Order No. 

No. of aux. 
contacts Weight 
xi It Thermal overload Index [g] 

( relay [A] No. 1 off 

...V..-10 
CA..3-12- ...V..-10 
CA..3-16- ...V..-10 
CA..3-23- ...V..-10 
CA..3 -30- ...V..-10 

A..3- 9- ...V..-01 
CA..3-12- ...V..-01 
CA..3-16- ...V..-01 
CA..3-23- ...V..-01 

A..3-30- ...V..-01 

A 3-37-N-...V..-11 
A 3-43-N-...V..-11 

CA 3-60-N-...V..--1 1 

CA..3-72-N-...V..-1 1 

001 310 
002 
003 315 
004 440 
005 

006 310 
007 
008 315 
009 440 
010 

011 990 
012 
013 1050 
014 

047 310 
048 570 

Dimensions see page 19 
Order No. supplement 
For AC control, see page 40 
For DC control: CA 3-9 C...CA 3-16 C see page 18 

CA 3-23...CA 3-72-N see page 40 
6) Not permissible to CSA, UL, DEMKO and Fin- 7) For UL/CSA with thermal overload relay 

land CT 3-63 see page 20. 
16 22 02 

015 460 
016 
017 
018 
019 
020 
021 
022 
023 
024 
025 
026 
027 

028 460 
029 
030 
031 
032 
033 
034 
035 
036 
037 
038 
039 490 
040 620 
041 
042 1390 
043 
044 1450 
045 
046 
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Arrangement 
Order No. 
Index No. Auxiliary Contact for CA 3 

Auxiliary contact block') 
for contactors CA 3 Diagram 

En ref. 
contac- aux. contact 
for block 

22 

E'1L23 

24 

lc" 

111 

X106 

5 

107 

3108 

tU 
91 UP 

02 

32 

133 

--)34 
21 331 

22132 
2) 

133 

234 
2) 

143 

32 144 

2) Vyl 143 153 

22 114)54 
2) 

143 153 _vv\ 
2134144k4 

2) 
1 41 53163 

12 1421-5)64 

2) 
143 53 163 

X2144154164 

Auxiliary contact block 01 

fitted onto CA 3-...-10 10 + 01 

supplied separately 01 
Auxiliary contact block H 10 
also for marking contact 

fitted onto CA 3-...-10 10 +H10 
supplied separately H 10 

Auxiliary contact block Z 01 (delayed) 
fitted onto CA 3-...-01 01 +Z 01 
fitted onto CA 3-...-10 10 +Z 01 
fitted onto CA 3-...-11 11 +Z 01 
supplied separately Z 01 

Auxiliary contact block Z 10 (delayed) 
fitted onto CA 3-...-10 10 +Z 10 
fitted onto CA 3-...-11 11 +Z10 
supplied separately Z 10 

Auxiliary contact block L 01 (late break) 
fitted onto CA 3 ... 01 01 + LO1 

fitted onto CA 3-...-10 10 + L 01 
fitted onto CA 3-...-11 11 + L 01 
supplied separately L01 

Auxiliary contact block S 01 
fitted onto CA 3-...-01 01 +S01 
fitted onto CA 3-...-11 11 +S01 
supplied separately SO1 

Auxiliary contact block S 10 
fitted onto CA 3-...-01 01 +S10 
fitted onto CA 3-...-11 11 +S10 
supplied separately S10 

Auxiliary contact block 02 

fitted onto CA 3-...-10 10 + 02 
supplied separately 02 

Auxiliary contact block 11 

fitted onto CA 3-...-10 10 + 11 

supplied separately 11 

Auxiliary contact block S 11 

fitted onto CA 3-...-01 01 +S11 
fitted onto CA 3-...-11 11 +S11 
supplied separately S11 

Auxiliary contact block 22 

fitted onto CA 3-...-10 10 + 22 
supplied separately 22 

Auxiliary contact block 31 

fitted onto CA 3-...-10 10 + 31 
supplied separately 31 

Auxiliary contact block S 22 
fitted onto CA 3-...-01 01 +S22 
fitted onto CA 3-...-11 11 +S22 
supplied separately S 22 

Auxiliary contact block S 31 
fitted onto CA 3-...-01 01 +S31 
fitted onto CA 3-...-11 11 +S 31 

supplied separately S31 

No. of auxiliary 
contacts 

Index 
Order No. No. 

Weight WI 
1 off 

CA.. 3-..-...V..-11 001 ( +) +20 
CA 3-P-01 002 20 

CA.. 3-..-...V..-H20 0031+) +20 
CA 3-P-H10 004 20 

CA. 3- . ...V..-Z02 0051+) +25 
CA.. 3-..-...V..-Z11 0061+) 
CA.. 3-..-...V..-212 0071+) 
CA 3-P-Z01 008 25 

CA.. 3-..-...V..-Z20 0091+) +25 
CA.. 3-..-...V..-Z21 0101+) 
CA 3-P-210 011 25 

CA.. 3-..-...V..-L02 0121+) +20 
CA.. 3-..-...V..-L11 0131+) 
CA.. 3-..-...V..-L12 0141+) 
CA 3-P-L01 015 20 

CA.. 3- ...V..-S02 0161+) +20 
CA.. 3 ..V.. S12 0171+) 
CA 3- P SOi 018 20 

CA.. 3-..-. V Si i 0191+) +20 
CA.. 3- ..- ...V.. S21 0201+) 
CA 3-P-S10 021 20 

CA.. 3-..-...V..-12 022 (+) +30 
CA 3-P-02 023 30 

CA.. 3-..-...V..-21 0241+) +30 
CA 3-P-11 025 30 

CA.. 3-..-...V..-S12 0261+) +30 
CA.. 3-..-...V..-S22 027( +) 
CA 3-P-S11 028 30 

CA.. 3-..-...V..-32 0291+) +50 
CA 3-P-22 030 50 

CA.. 0311+) +50 
CA 3-P-31 032 50 

CA.. 3-..-...V..-S23 0331+) +50 
CA.. 034( +) 
CA 3-P-S22 035 50 

CA.. 3-..-...V..-S32 0361+) +50 
CA.. 3-..-...V..-S42 0371+) 
CA 3-P-S31 038 50 

Timing element CZ 3 see page 15 

Mechanical latch CV see page 15 

Accessories see page 22...23 

1) 1-pole and 2-pole auxiliary contact blocks can 2) Forcibly actuated n/o and n/c contacts with 
be fitted on together. 1-pole and 4-pole aux- respect to each other. 
iliary contact blocks or 1-pole and timing ele- 
ment with CA 3-23...CA 3-72-N can be fit- 
ted on together. 
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CA 3- 9 C 

CA 3-12 C 
-...VDC-01 
-...VDC-01 

CA 3- 9 C 
CA 3-12 C 
CA 3-16 C 

-...VDC-10 
-...VDC-10 
-...VDC- 10 

DC-Control 
Arrangement 

Order No. 
Index No. 

Control Relay CS 3 C complete with DC control to EN 50 011 

Diagram 
_W419.19.1 

1A2 [212232142 

11. 113i1 c111 

VY1412213-2142 

Al 113y.1331143 

A2 14122044 

Al 113y1133143 

IA2 14122 34144 

g. 
113123p313 

1A2 14 24 )13)444 

No. of 
EN Ref. contacts 

04 E 4 

13E 4 

22 E 4 

31 E 4 

40 E 4 

Number 

0 4 

1 

2 2 

3 1 

4 0 

Control 
Order No. voltage 

CS 3 C-04 E-...VDC 

CS 3 C-13 E-...VDC 

CS 3 C-22 E-...VDC 

CS 3 C-31 E-...VDC 

CS 3 C-40E-... VDC 

Possible EN arrangements: 33 Y, 42 E, 42 Y, 44 E, 44 Y, 53 E, 51 E, 

53 Y, 60E, 62 E, 71 E, 80 E 

Auxiliary contact blocks Same as for control relay CS 3 with AC control (see pages 14 and 15) 

Index Weight 
No. [Ed 

001 570 
on request 

002 570 
on request 

003 570 

004 

005 

Contactors CA 3-9 C...CA 3-16 C complete with DC control, 1 n/o auxiliary contact 
Diagram 

Al p 13 15 113 

TA2 2 4 6 14 

Al 11 p I5 221 

T2 2 4 6 122 

Thermal 
Current [A] 
9 
12 
16 

Three -Phase 
Motors [kW] 
380/415 V 
4 
5,5 
7,5 

a) 
CCz 

w 
10 
10 
10 

1 n/c aux. contact 
9 4 
12 5,5 

10 
10 

Contactors CA 3-9 C-M, CA 3-16 C-M complete with DC control 
4 main contacts 

Diagram 

K1 

Al p 13 is 17 

.A2 )2)4)6)8 

Thermal 
Current [Al 
16 
16 

Three-Phase 
Motors [kW] 
380/415 V 
4 
7,5 

Control Auxiliary 
voltage contact contactor 

Starter CA 3-9 C+CT 3 (K)...CA 3-16 C+CT 3 (K)8 with DC control (see page 19) 

Control 
voltage 

CA 3- 9 C-M40-...VDC 
CA 3-16 C-M40-...VDC 

006 570 
007 
008 

009 570 
010 

018 310 
019 570 

K1 

F1 

Diagram 

Al 11 3 15 113 21 

A2 2 4 14 22 

95197 

96198 12 14 I6 

Switching of 
3-phase motors 
380/415 V [kW] 
see page 20 

5,5 

7,5 

Thermal 
overload relay 
Type setting range 1A1 

CT3K CA 3- 9C 
CT 3 CA 3- 9 C 
CT 3 K 9 ...12,5 CA 3-12C 
CT3 8,5 ...12,5 CA 3-12 C 
CT3K 12,5...17,5 CA 3-16 C 
CT3 12 ...17,5 CA 3-16 C 

Auxiliary 
Control contact Thermal 
voltage contactor overload [AI 
-...VDC-10 +CT 3 K/... 012 
-...VDC-10 + CT 3/... 013 
-...VDC-10 + CT 3 K/12,5 014 
-...VDC-10 + CT 3/12,5 015 
-...VDC-10 +CT 3 K/17,5 016 
-...VDC-10 +CT 3/17,5 017 

710 
725 
710 
725 
710 
725 

Starter CA 3-23+ CT 3...CA 3-72-N +CT 3 see page 16 

Diagrams see page 19 
Order No. supplement for DC control voltages, see page 40 
For contactors with CV 3 latch, see page 40 
Dimensions see page 19 

...VDC 
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Diagrams 
Dimensions 

Direct current control 
With direct current control, there is a basic differ- 
ence between 
- actual direct current magnets and 

modified alternating current magnets. 
Actual direct current magnets are symbolized 
by their high permissible frequency of opera- 
tion and long life. They are thus specially suit- 
ed for control relay functions. 
Actual direct current magnet systems 
are available for the smaller types (CS 3 C, 
CA 3-9 C...CA 3-16 C1. These have the same 
base area and fixing dimensions as their alter- 
nating current counterparts. 

II 

11 31 51 
L- 

I 
AI? 1 Q1134 

K1 

Ft 

2 4 6 

5,191 

2 4 6 L+ 
96 198 

DC control 
CA 3-9 C + CT 3... 
CA 3-16 C + CT 3 

K1 

F1 

11 31 1 MI I 113 

Zl! 
2 4 6 02)14 

5 1 7 

The holding current must be reduced when an 
AC magnet is controlled by DC, a situation 
which is realized with an economy resistor or a 

specially tapped coil having a low ohmic pull-in 
and a high ohmic holding winding. A late break 
contact is needed in both cases to switch from 
the high pull-in to the low holding current con- 
sumption. Direct current coils having pull-in 
and holding windings ar available for the CA 
3-23...CA 3-72-N contactors. 
Space requirdments and fixings are the same 
as for AC control. 

DC control 
CA 3-23 + CT 3... 
CA 3-30 + CT 3 
Z1 = Voltage limiting element 

K1 

F1 

- Immediately after energization, the contactor 
coil of latched contactors is disconnected 
from the supply by contact (65-66) on the 
latch. There is thus no holding current. The 
latch can be used with all alternating current 
contactor types (alternating current coill. 

DC control 
CA 3-37 -N + CT 3... 
CA 3-72-N + CT 3 
Voltage limiting element built in 

L -0 (+) 

11 31 51 1 113 
-' 

El 
151 165 

K1M 

6) 2 
7 14 K1R E2 

58 66 

with CV 3 latch 
CS 3 + CV 3 
CA 3-9 + CV 3... 
CA 3-72-N + CV 3 

Drilling plan 
Two of the fixing holes conform to the preferred 
vertical distance between holes of 50 mm com- 
plying with EN 50 002/EN 50 003. The horizontal 
distance between fixing holes on the CS 3 control 
relay and the CA 3-9...CA 3-16 contactors con- 
forms with the widely used measurement of 35 
mm. Further holes permit the use of other fre- 
quently used drilling plans. 

CS 3, CA 3-9...CA 3-16 
Further possibilities 

35 x 50 35 x 60 35 x 50 34 x 48 
-%9 

r 
i II i 

CA 3-23, CA 3-30 
45 x 50 45 x 60 45 x 55 57 60 x 90 60 x 100 

CA 3-37-N...CA 3-72-N 

ri7-1 
I I 

I I 

Dimensions (mm) 
CA 3-9 1 + CT 3)...CA 3-16 I + CT 31 

129,5 1, 
- - - 

1082, 54, 
- 793 54i 

- 

75 
4, H 

zu CS 3 C, CA 3-9 C...CA 3-16 C 

CA 3-23 (+CT 3) CA 3-30 (+CT 3) 

134', 
1142, 

84 31 .41 
545 
45 .04.5 

,011, 

01 

tint 

4.1 
30 .. 
49 

44. 

0 co co 
?a, 

75 
4 

as 7 

92 

CA 3-91 + CT 3 Kl...CA 3-16 ( + CT 3 K1 

129,5_'' 
108 / 5 4 1 

-5., 79 

-.4 7 
04,5 4 

44.5 
35 

Sprecher + Schuh 

11 it 
25 
43 

;, 

85 
107 8, 

Ai 4 
17') 

CA 3-37-N +CT 3)...CA 3-72--N I +CT 31 

152 

1312' 

74 102' 364' 

O 

2) 

3) 

4) 

5) 

6) 

7) 

6) 

7 60 05 

With timing element CZ 3 or CV 3 latch, or 
time delayed aux. contact. 
With aux. contact block. 
Basic device without added elements. 
With marking tag carrier. 
Reset pushbutton, 2.3 mm travel =reset. 
Reset buttons: 3.5 mm away =reset, 6 mm 
away =test. 
Possibility of mounting CTA onto mounting rail 
EN 50 022-35. 
With auxiliary contact CT 3K -P -10. 

22 02 19 
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Thermal Overload Relays CT 3 K, CT 3 
Arrangement 

Order No. 
Index-Nr. 

Thermal overload relay CT 3 K for fitting onto contactor CA 3 with 1 n/c (95-96) 

Diagram 

Setting Setting range For 
range for for star-delta fitting 
direct-on-line contactor onto 
starting combinations contactor 

Type [A] [A] CA... 
CT 3 K-12 0,1 ...0,15 0,17...0,26 

0,15...0,23 0,26...0,40 
0,23...0,35 0,40...0,61 
0,35...0,55 0,61...0,95 
0,55...0,80 0,95...1,40 3-9 
0,80...1,20 1,40...2,10 
1,20...1,80 2,10...3,10 3-16 
1,80...2,70 3,10...4,70 
2,70...4 4,70...6,90 
4 ...6 6,90...10,40 
6 ...9 10,4...15,60 
9 ...12,50 15,6...21,60 

CT 3 K-17 12,5...17,50 21,6...30,30 3-16 

Auxiliary contact block CT 3 K-P-10 fitted onto Thermal overload relay CT 3 K 

with 1 n/o 97-98 (signalling contact) 

197 

98 

Auxiliary contact block CT 3 K-P-10 

Thermal overload relay CT 3 for fitting onto contactor CA 3 
with electrically separated tripping and signalling contacts 

Setting Setting range For 
range for for star-delta fitted 
direct-on-line contactor onto 
starting combinations contactor 

[A] CA. 
0,17...0,28 

Diagram Type [Al 
CT 3-12 0,1 ...0,16 

Ft 
0,15...0,24 
0,24...0,38 

96 98 2 4 6 0,38...0,62 
0,62...1 

0,26...0,42 
0,42...0,66 
0,66...1,07 
1,07...1,7 

1 ...1,6 1,7 ...2,8 3-9... 
3 16 1,6 ...2,5 2,8 ...4,3 

2,5 ...4 4,3 ...6,9 
3,8 ...6 6,6 ...10,4 
6 ...9,5 10,4...16,5 
8,5 ...12,5 14,7...21,7 

CT 3-17 12 ...17,5 20,8...30,3 3-16... 
3-30 

CT 3-23 16 ...23 27,7...39,8 3-23 and 
3-30 

CT 3-32 23 ...32 39,8...55,5 3-30 

CT 3-42 25 ...32 43,3...55,5 3-37-N... 
3-72-N 

32 ...42 55,5...72,5 3-37-N... 
3-72-N 

CT 3-52 40 ...52 70 ...90 3-60-N 

CT 3-63 52 ...63 90 ...110 3-72-N 

CT 3-729 58 ...72.5 100 ...125 3-72-N 

Dimensions see page 21 

Order No. 
Index 
No. 

Weight [9] 
1 off 

CT 3 K-12-0,15 001 130 
CT 3 K-12-0, 002 
CT 3 K-12-0,3 003 
CT 3 K-12-0,55 004 
CT 3 K-12-0, 
CT 3 K-12-1, 

005 
006 

CT 3 K-12-1,80 007 
CT 3 K-12- 70 008 
CT 3 K-12 
CT 3 K-12* 

009 
010 

CT 3 K-12-9 011 
CT 3 K-12-12,50 ' 012 

ligay31C-17-17, 013 

CT 3 K -P-10 014 15 

CT 3-12-0,16 015 155 
CT 3-12-0,24 016 
CT 3-12-0,38 017 
CT 3-12-0,62 018 
CT 3-12-1 019 
CT 3-12-1, 
CT 3-12 - 
CT 3-12-4 - 
CT 3-12-8. 

020 
021 
022 
023 

CT 3-12-9,8 024 
CT 3-12-12,5 025 

CT 3-17-17,5 026 

CT 3-23-23 027 180 

CT 3-32-32 028 

CT 3-42- 029 380 

CT 3-42- 
S 

030 

CT 3-52-52 031 

4. CT 3-63-63 032 

CT 3-72-72,5 033 

2) Not permissible to CSA, UL. 
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 Arrangement 
Order No. 
Index No. 
Dimensions Thermal Overload Relays CTA 3 K, CTA 3 

Thermal overload relay CTA 3 K with socket for separate mounting 
Setting range For star-delta 
direct-on-line contactor 

Diagram Type starting [A] combinations [A] 

Ig 
CTA 3 K-12 

F1 .. 

96 2 4 6 

CNICEIN r... 

CTA 3 K-17 

0,1 ...0,15 0,17...0,26 
0,15...0,23 0,26...0,40 
0,23...0,35 0,40...0,61 
0,35...0,55 0,61...0,95 
0,55...0,80 0,95...1,40 
0,80...1,20 1,40...2,10 
1,20...1,80 2,10...3,10 
1,80...2,70 3,10...4,70 
2,70...4 4,70...6,90 
4 ...6 6,90...10,40 
6 ...9 10,4...15,60 
9 ...12,50 
12,5...17,50 

15,6...21,60 
21,6...30,30 

Thermal overload relay CTA 3 with socket for separate mounting 
Setting range For star-delta 
direct-on-line contactor 

Diagram Type starting [A] combinations [A] 

F1 N- 
3 5 CTA 3-12 

0,15_0,24') 
0,24_0,38') 0,42...0,66 

0,17...0,28 
0,26...0,42 

A-I-1'2=014 

A 3-12-0,38 
A 3-12-0,24 

001 200 
002 
003 

96198 2 4 6 0,38...0.62 0,66...1,07 A 3-12-0,62 004 

Order No. [A] 
Index Weight 191 

No. 1 off 
022 175 
023 
024 
025 
026 
027 
028 
029 
030 
031 
032 
033 
034 

0,62...1 1,07...1,7 A 3-12-1 005 
1 ...1,6 1,7 ...2,8 A 3-12-1,6 006 
1,6 ...2,5 2,8 ...4,3 A 3-12-2,5 # 007 
2,5 4,3 ...6,9 A 3-12-4 008 
3,8 6,6 ...10,4 A 3-12-6 009 
6 ...9,5 10,4...16,5 010 
8,5 ...12,5 14,7...21,7 011 

CTA 3-17 12 ...17,5 20,8...30,3 - -1 012 
CTA 3-23 16 ...23 27,7...39,8 CTA 3-23-23 UL/CSA) 013 240 
CTA 3-32 23 ...32 39,8...55,5 A 3-32-32 014 
CTA 3-42 25 ...32 43,3...55,5 A 3-42-32 . 015 420 

32 ...42 55,5...72,5 A 3-42-42 016 
CTA 3-52 40 ...52 70 ...90 A 3-52-52 ' 017 
CTA 3-63 52 ...63 90 ..:110 A 3-63-63, 018 
CTA 3-72 58 _72,59 100 ...125 TA 3-72-72. 021 

Dimensions [mm] 

CT 3 K-12 and CT 3 K-17 

CT 3-12 and CT 3-17 

CTA 3-12 and CTA 3-17 

-7 28 
04.5 

99 

CTA 3 K-12 and CTA 3 K -17 

CT 3-23 and CT 3-32 

91.5 

CTA 3-23 and CTA 3-32 
7 35 99 

1.2801 

EAU 7)'s, 
11112 

R 
5) 1 

'71 

I 111 
- 49 131 

152 

131 

5) 

7.5 6 

10) 
4) 

CT 3 42 ..C1 3 72 

55 
69,5 

CTA 3-42 ... CTA 3-72 
975 50 

05.5 

5) 

') Not permissible to CSA, UL, DEMKO and Fin- 5) Reset buttons: 3.5 mm away = reset, 6 mm 19 With reset Magnet CMR 3. 
land. away =test. '°) With auxiliary contact CT 3 K-P-10. 

2) Not permissible to CSA, UL. 7) Possibility of mounting CTA onto mounting 
') Reset pushbutton, 2.3 mm travel = reset. rail EN 50 022-35. 
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22.143.101-01 

25.945.105-01 

25.945.105-02 

25.945.201-01 

22.141.203-03 

22.141.202-01 

25.945.101-01 
25.945.102-01 

25.944.201 -03 

22.701.209-01 

25.947.102-01 
25.947.102-02 
25.947.102-03 
25.947.102-04 

25.946.111-04 

25.946.111-01 
25.946.111-02 
25.946.111-03 
25.946.112-01 
25.946.113-01 
25.946.113-02 
25.946.113-03 
25.946.113-04 
25.947.105 -... V.. 

25.947.103-...V.. 

22. 122. 304- ...V.. 
22.601.304-...V.. 
22.701.323-...V.. 
25.943. 321 -... V.. 
25.943. 321 -...V.. 

22. 122. 304 -...V.. 
22.601.304-...V.. 
22.701.323-...V.. 
25.943. 321 -... V.. 
25.943. 321 -...V.. 

22.501.304-...VDC 
22.601.305-...VDC 
22.701.324-...VDC 
25.943.321-...VDC 
25.943.321-...VDC 

22.501.304-...VDC 
22.601.305-...VDC 
22.701.324-...VDC 
25.943.321 -...VDC 
25.943.321 -...VDC 

Accessories, Enclosures 

Accessories Order No. Index No. Weight Ig1 

4 
Coils for alternating current see page 40 for normal control voltages 

to CS 3, CA 3-9, CA 3-12, CA 3-16 
to CA 3-23, CA 3-30 
to CA 3-37-N...CA 3-72-N 
for reset magnet CMR 3 
for latch CV 3 

for alternating current, special control voltages 
to CS 3, CA 3-9, CA 3-12, CA 3-16 
to CA 3-23, CA 3-30 
to CA 3-37-N...CA 3-72-N 
for reset magnet CMR 3 
for latch CV 3 

for direct current, normal control voltages see page 40 
to CS 3 C, CA 3-9 C, CA 3-12 C, CA 3-16 C 

to CA 3-23, CA 3-30 
to CA 3-37-N...CA 3-72-N 
for reset magnet CMR 3 
for latch CV 3 

for direct current, special control voltages 
to CS 3 C, CA 3-9 C, CA 3-12 C, 3-16 C 

to CA 3-23, CA 3-30 
to CA 3-37-N...CA 3-72-N 
for reset magnet CMR 3 
for latch CV 3 

Protection links snap-on attatchment to con. CA 3-9...CA 3-72-N 
for contact wiring protection 
RC link CRC 3 DC 24...240 V 
For limitation of over voltages (surge voltages) 
with coil disconnection (see page 501 
RC link CRC 3 24 V... 48 V 

110 V...280 V 
380 V...480 V 

Diode link CRD 3 DC 12...250 V 
Varistor link CRV 3 DC 24 V 

DC 36... 48 V 
DC 110...150 V 
DC 220...250 V 

50/60 Hz 
50/60 Hz 
50/60 Hz 

Li 
Reset magnet CMR 3-1 
for thermal overload relays CT 3-12...CT 3-32 
Reset magnet CMR 3-2 
for thermal overload relays CT 3-42...CT 3-72 
Order No. supplement for control voltages, see page 40 
Only operate with early make/late break contact in series 

Reset rod 
for extending reset button: 
on thermal overload CT 3-12...32 300 mm long 
relays 500 mm long 
on thermal overload CT 3-42.. 72-N 300 mm long 
relays 500 mm long 
The reset rod can be easily shortened 

Mechanical interlock CM 3 
For contactors CA 3-12...CA 3-72-N 

Neutral link 10 mm2 
with insulated part for sliding onto contactor 
Neutral link 16 mm2 
with insulated part for sliding onto contactor 
Neutral link 10 mm2 
without insulated part for mounting in enclosures KS 3-2 
Neutral link 6 mm2 
Pluggable onto enclosure base plate KS 3-1 
or onto earthing (grounding) bracket 
Earthing (grounding) bracket 
for fitting onto perforated plates 
Main current terminals CA 3-P-K.. 
10 mm2 1 -pole for CA 3- 9...CA 3-16 contactors 
25 mm2 1 -pole for CA 3-23 and CA 3-30 contactors 
Dovetail Joint 6 and 16 mm 
for the connection of contactors to contactor combinations 
for mean distance between centres of 50 or 60 mm 
Protection cover 
for main contact to CA 3-37-N...CA 3-72-N 

22 22 02 

001 60 
002 65 
003 120 
005 40 
006 

007 60 
008 65 
009 120 
011 40 
012 

013 200 
014 66 
015 110 
018 40 
018 

019 200 
020 66 
021 110 
023 40 
024 

025 20 

026 20 
027 
028 
029 
030 
031 
032 
033 
034 78 

035 80 

036 20 
037 30 
038 20 
039 30 

040 20 

041 20 

042 28 

043 16 

044 7 

045 14 

046 7 

047 17 

048 2 

049 
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KS 3-1 F 

KS 3-1 FZ 
KS 3-1 K 
KS 3-1 KZ 
KS 3-1 D 
KS 3-1 DZ 
KS 3-1 P 

KS 3-1 PZ 

Accessories 
Enclosures 

Arrangement 
Order No. 
Index No. 

Accessories Order No. 
Double spade connector 2 x 6.3 x 0.8 
Single spade connector 1 x 6.3 x 0.8 
for fitting to the main contacts, 
auxiliary contacts and coil connections 
can also be used as a soldering terminal 

22.115.249-01 
25.945.207-01 

Index No. Weight 191 

1100 pces) 001 1.5 
(100 pces) 002 1 

Connecting bridge 
for the parallel connection of the 3 main terminals 
(e.g., for the operation as a single-phase contactor) 
For contactors CA 3-12 and CA 3-16 
For contactors CA 3-23 and CA 3-30 
Upper part of contactor with contacts 
to CA 3-23-10 

CA 3-23-01 
CA 3-30-10 
CA 3-30-01 
CA 3-37-N-11 
CA 3-43-N-11 
CA 3-60-N-11 
CA 3-72-N-11 

22.141.209-01 
22.601.209-01 

22.601.231-02 
14.601.233-02 

2.601.232 -02 
22.601.234-02 
22.701.214-01 

*P2.701.215-01 
`22.701.216-01 
22.701.217-01 

I I 

IC I 

ED, 

Label sheet 
with 105 self-adhesive paper labels 

Marking tag sheet 
perforated, with 160 paper tags 

Transparent cover in packets of 100) 
for paper tags 

Tag carrier (in packets of 100) 
for marking with clip-on tags 
(see catalogue 19 00) 
Enclosure KS 3-1(for CA 3+CT 
from grey plastic with 
earthing (grounding) terminal 
Without push buttons 

22.145.223-01 

22.145.203-01 

22.145.202-01 

22.145.201-01 

With reset buttons 

With START-STOP-buttons 
STOP-button also reset button 
With maintained 
contact control 
Enclosure KS 3-2 
from grey plastic with 
earthing (grounding) terminal 
Without push buttons 
With reset buttons 
With START-STOP-buttons 
STOP-button also reset button 
With maintained 
contact control 

Protection class 
to IEC 144 
(DIN 40050) 
IP 42 
IP 65 
IP 42 
IP 65 
IP 42 
IP 65 
IP 42 
IP 65 
Protection class 
to IEC 144 
(DIN 40 050) 
IP 65 
IP 65 

IP 65 

IP 65 
Dimensions to enclosures KS 3-1, enclosures KS 3-2 see page 24, 25 

Spade connectors 
Order No. see Accessories 

All devices and accessories with terminals up to 
2 x 4 mm2 can be fitted with removable spade 
connectors 

Control relay CS 3, CS 3 C 
(Main- and auxiliary contacts, coil connections) 

Contactor CA 3-9...CA 3-16, CA 3-9 C... 
CA 3-16 C 
(Main- and auxiliary contactors and coil connec- 
tions) 

Sprecher + Schuh 

KS 3-2 FZ 
S 3-2 KZ 

KS 3-2 DZ 

KS 3-2 PZ 

Thermal overload relay CT 3-12 and CT 3-17 
(Main- and auxiliary contacts) 

Auxiliary contact blocks CS 3-P and CA 3-P 
Timing elements CZ 3 
Mechanical latch CV 3 

Contactor CA 3-23...CA 3-72-N 
Auxiliary contacts and coil connections 

003 15 
004 30 

005 140 
006 
007 
008 
009 480 
010 
011 
012 

016 

017 

018 

019 1 

020 280 
021 
022 290 
023 300 
024 290 
025 
026 300 
027 

028 500 
029 520 

030 

031 

22 02 23 
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Compact Starter CA 3 K 

Arrangement 
Order No. 
Index No. 

Diagrams, Dimensions 

Compact Starter CA-3 K 
Contactor CA 3 K + thermal overload relay CT 3 K 
for impulse contact control Rated Three-phase 
in enclosure KS 3-1 K thermal. motors at Thermal rated 
with earthing (grounding) terminal current /th 380/415 V current 
and recessed pushbuttons encapsula.IAI AC-3 EOM lA1 Order No. 

with 0 pushbutton (OFF/reset) 
IP 42 

16 
16 
16 

4 
5,5 
7,5 

9 
12 
16 

with 0 pushbutton (OFF/reset) 
IP 65 

16 
16 
16 

4 
5,5 
7,5 

9 
12 
16 

Compact Starter CA-3 K 
Contactor CA 3 + thermal overload relay CT 3 K 
for impulse contact control in enclosure KS 3-1 K/D 
with earthing (grounding) terminal 
and recessed pushbuttons 

Impulse contact control 
with START-STOP-buttons 
IP 42 

Zt:ghaf+ 
16 4 9 
16 
16 

5,5 
7,5 16 

12 

Impulse contact control 
with START-STOP-buttons 
IP 65 

16 4 9 
16 5,5 12 
16 7,5 16 

Order No. supplement 
For recessed START and raised STOP pushbutton 
For additional neutral link 
For thermal overload relay setting range (see page 47) 

Diagrams 
CAK 3 + CT 3 K 
impulse contact control 
remote ON/OFF 

LI 

CAK 3 + CT 3 K 
impulse contact control 
remote ON, local OFF 

LI 

I 1 I N 

011 I I 

AC U. FY 

fi 

Killi315IN 
14 

96 

Control Thermal overload Weight Igl 
voltage relay 1A1 Index No. 1 off 

CAK ..3- 9-...V.. + CT 3 K/.. 001 775 
CAK ..3-12-...V.. + CT 3 K/.. 002 
CAK ..3-16-...V.. + CT 3 K/.. 003 

004 
005 

785 CAKZ..3- 9-...V.. + CT 3 K/.. 
CAKZ..3-12-...V.. + CT 3 K/.. 
CAKZ..3-16-...V.. + CT 3 K/.. 006 

CAD ..3- 9-...V.. + CT 3 K/.. 007 795 
CAD ..3-12-...V.. + CT 3 K/.. 008 
CAD ..3-16-...V.. + CT 3 K/.. 009 

CADZ..3- 9-...V.. + CT 3 K/.. 010 807 
CADZ ..3-12-... V.. + CT 3 K/.. 011 
CADZ..3-16-...V.. + CT 3 K/.. 012 

..SR 013 

..N 014 

CAD 3 + CT 3 K 
impulse contact control 
local ON/OFF 

LI 

L1 I 

VII 

i 

-7-4--TT--77 m_.1_41_17712:;_- 

F9,11111 /1, I ,0,11 01 mt. 1 

AC U. FY fy _T 4;1 AC U. FY ' '''[._t T i 

0 F--2 n K111131564 4.1 
'1 -74'67 ii-1-111113-1-154IN ill 520 113 I EA13 

14 24 N14 sz 111--r. 

SO Ft 95 FORT 
- 

K1 --, 
I I 1 

F1121416 
I I I 

SFOIR! FI 95 
o[ lu 

I 

11(1 -' I 1 I 

F.121416 
STOP 

! K1 

RE,* 

1 

Fl 9K 
NEON 

2 4 6 gA1-4 -1 

F/E2/F13) E-t-T, ,ih.,,,s, tt,1-,- 
r -, III 

1 2 

- remote ON pushbutton S21 - remote ON pushbutton S31 local ON pushbutton S1 

- remote OFF pushbut. S20 - local OFF pushbutton doubles as local OFF pushbutton doubles as 
- local OFF pushbutton doubles as relay reset pushbutton SO/F1R relay reset pushbutton SO/F1R 

relay reset pushbutton SO/F1R 

2 4 
6 

Dimensions see page 25 

CAD 3 + CT 3 K 

impulse contact control local, 
with additional remote ON/OFF 

LI 
Ls I 

I 

ErIo"---17:21.1116 
AC Us Fy -'111 T 

sit 4 
I 

123, ASV 131" H 

4 6 

sio SO Fl 9 
OE 1" fl2,2 ST-OP FIE 

1 _L 

5 F 1 

- remote ON pushbutton S11 

- remote OFF pushbutton S10 
- local ON pushbutton S1 

- local OFF pushbutton doubles as 
relay reset pushbutton SO/F1R 

24 22 02 Sprecher + Schuh 
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 Arrangement 
Order No. 
Index No. 
DImensiones Starters in Enclosures 

Starters CA 3 +CT 3 
3 main cont. 
in enclosure KS 3-1 
with earthing (grounding) terminal 
and recessed pushbuttons 

Rated Three-phase 
thermal. motors at 
current /th 380/41 5 V 
encapsula.[A1 AC-3 [kW1 
without buttons 
IP 42 

Control Thermal overload Weight WI 

Order No. voltage relay 1A1 Index No. 1 off 

16 4 CAF ..3- 9-...V.. + CT 3/.. 001 790 
16 5,5 CAF ..3-12-...V.. + CT 3/.. 002 
16 7,5 CAF ..3-16-...V.. + CT 3/.. 003 795 
without buttons 
IP 65 
16 4 
16 5,5 
16 7,5 
with reset button 
(blue) 
IP 65 

CAFZ ..3- 9-...V.. + CT 3/.. 004 790 
CAFZ ..3-12-...V.. + CT 3/.. 005 
CAFZ ..3-16-...V.. + CT 3/.. 006 795 

16 4 
16 5.5 
16 7,5 
with START-STOP-buttons 
(with maintained contact control) 
IP 65 

CAKZ..3- 9-...V.. + CT 3/.. 
CAKZ..3-12-...V.. + CT 3/.. 

1: CT 3/, 

16 4 
16 5,5 
16 7,5 

CAPZ ..3- 9-...V.. + CT 3/.. 
CAPZ ..3-12-...V.. + CT 3/.., 
CAPZ ..3-16-...V.. + CT 3/.: 

007 800 
008 
009 805 

010 820 
011 
012 825 

Order No. supplement 
For recessed START and raised STOP pushbutton 
For additional neutral link 
For thermal overload relay setting range (see page 49) 

013 
014 

Starters CA 3 + CT 3 3 main cont. in enclosure KS 3-2 with earthing (grounding) terminal and recessed pushbuttons 

without buttons 
IP 65 
30 11 CAFZ ..3-23-...V.. +CT 3/.. 015 940 
30 15 CAFZ ..3-30-...V.. +CT 3/.. 016 
with rest buttons (blue) 
IP 65 
30 11 CAKZ ..3-23-...V.. + CT 3/.. 017 960 
30 15 CAKZ..3-30-...V.. + CT 3/.. 018 
with START-STOP-buttons 
(with maintained contact control) 
IP 65 
30 11 CAPZ..3-23-...V.. + CT 3/.. 019 970 
30 15 CAPZ ..3-30-...V.. + CT 3/.. 020 
with START-STOP-buttons 
(with impulse contact control) 
IP 65 
30 11 CADZ..3-23-...V.. +CT 3/.. 021 970 
30 15 CADZ..3-30-...V.. + CT 3/.. 

Order No. supplement 
For recessed START and raised STOP pushbutton 
For additional neutral link 
For thermal overload relay setting range (see page 49) 

022 

Dimensions [mm) 

IP) 4 20 mm dia. knockouts. 
17) 4 23/29 mm dia. knockouts. 

Sprecher + Schuh 

023 
024 

Single enclosure KS 3-- 1 and KS 3-1 K/D Single enclosure KS 3-2 

N1 

e 

0 
131 114.5 

58 

N1 

I t 
a 

4,5 

46 
130 

131,5 

22 02 25 
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CAU..3-37-N-...V..-Z 12 P 

CAU..3-43-N-...V..-2 12 P 

CAU..3 60 N ...V..-Z 12 P 

CAU..3-72-N-...V..-Z 12 P 

CAU..3-.. 
M 

...v 

...VDC 

...VDC 

CAU..3- 9- ...V..-2 1113 
CAU..3-12- ...V..-Z 11 P 

CAU..3-16- ...V..-Z 11 P 

CAU..3-23- ...V..-Z 11 P 

CAU..3-30- ...V..-Z 11 P 

CAU..3- 9- ...V..-11 D 

CAU..3-12- ...V..-11 D 

CAU..3-16- ...V..-11 D 

CAU..3-23- ...V..-11 D 

CAU..3-30- ...V..-11 D 

CAU..3-37-N-...V..-11 D 

CAU..3-43-N-...V..-11 D 

CAU..3-60-N -... V.. -11 D 

CAU..3-72-N-...V..-11 D 

CAU..3-37-N-...V..-11 P 

CAU..3-43-N-...V..-11 P 

CAU..3-60-N-...V..-11 P 

CAU..3-72-N-...V..-11 P 

CAU..3- 9- ...V..-01 
CAU..3-12- ...V..-01 P 

CAU..3-16- ...V..-01 P 

CAU..3-23- ...V..-01 P 

CAU..3-30- ...V..-01 P 

Reversing Contactors CAU (M) 3 

Arrangement 
Order No 
Index No. 

Dimensions 

Reversing contactor CAU 3 

Contactor combination from 2 contactors 
with main and control connections, and 
electrical interlock 

Arrangement Switching of 3-phase motors 
Contactors at 380/415 V 
Type AC-3 [kW] 

For maintained contact control 
CA 3- 9 4 
CA 3-12 5,5 
CA 3-16 7,5 
CA 3-23 11 

CA 3-30 15 
Free auxiliary contacts: each one 1 n/o (13-14) 

E 1 2 Method control 
Order No. 45' 5! (aux. contact) 

Weight 
[g I 

Index No. 1 off 

CA 3-37-N 18,5 
CA 3-43-N 22 
CA 3-60-N 30 
CA 3-72-N 37 

For impulse contact control 
CA 3- 9 4 
CA 3-12 5,5 
CA 3-16 7,5 
CA 3-23 11 

CA 3-30 15 
CA 3-37-N 18,5 
CA 3-43-N 22 
CA 3-60-N 30 
CA 3-72-N 37 

For maintained contact control with momentary changeover 
with electrical interlock delayed 

Free auxiliary contacts per contactor 1 n/o (13 -14) 
CA 3- 9 4 
CA 3-12 5,5 
CA 3-16 7,5 
CA 3-23 11 

CA 3-30 15 
Free auxiliary contacts: each one 1 n/o + 1 n/c 
CA 3-37-N 18,5 
CA 3-43-N 22 
CA 3-60-N 30 
CA 3-72-N 37 

Order number supplement 
For mechanical interlock 
For AC control, see page 40 
For DC control: CA 3-9 C...CA 3-16 C see pa ,ge 18 

CA 3-23...CA 3-72-N see page 40 
Additional auxiliary contacts see page 38 

Dimensions immi 

CAU 1M1 3-9...CA (M) 3-16 
94.5 

004.5/ 
475 504. 

1601 

4145 15 

my 

0 0 

I tot 

KI K2 

F-331 F 

O 

1295 r. 

1082, 55, 
793 

75 

L/ 
35 

CAU (MI 3-37-N...CAU (M) 3-72-N 

149 (159) 
75 (85) 

60 

7:1_ f71(2] 

05 

0 

75 

152 ') 

131 2) 5 

1023) 355) 

1 

001 710 
002 
003 720 
004 1050 
005 

006 2000 
007 
008 2050 
009 

010 760 
011 
012 770 
013 1075 
014 
015 2030 
016 
017 2070 
018 

019 760 
020 
021 770 
022 1075 
023 

024 1100 
025 
026 2050 
027 

0281+1 +20 

CAU (M) 3-23 and CAU (M) 3-30 
114.5 

1124.51 

475 60 
(70) 1' 

45 45 
'' 

045 

1, 

6 

1(2 

134', -a.. 
1142) 55, 

84 31 45. 

4 

354, 

Dimensions in 1) with mechanical interlock 

') Time delayed auxiliary contact. 
2) With auxiliary contact block. 
3) Basic device without added elements. 

26 22 02 

4) Fixing possibility onto mounting rail 
EN 50 022-35 for CA 3-9...CA 3-30. 

5) With marking tag carrier. 

Sprecher+Schuh 
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 Arrangement 
Order No. 
Index No. 
Dimensions 

Reversing Starters CAU (M) 3 + CT 3 
with Fitted Thermal Overload Relay 

Electrical land Mechanical) Interlock 

Reversing starter CAU 3+ CT 3 
Contactor combination from 2 contactors, 1 thermal overload relay 
with main and control connections 
and electrical interlock 

Arrangement 
Contactors 
Type 

For maintained contact control 
CA 3- 9 

CA 3-12 

CA 3-16 

CA 3-23 
CA 3-30 
Free auxiliary contacts per contactor 1 n/o113-141 
CA 3-37-N 
CA 3-43-N 
CA 3-60-N 
CA 3-72-N 

4 CT 3 K 6 ...9°) 
CT 3 6 _9,56) 

5,5 CT 3 K 9 ...12,5 
CT 3 8,5 ...12,5 

7,5 CT 3 K 12,5...17,5 
CT 3 12 ...17,5 

11 CT 3 16 ...23 
15 CT 3 23 ...32 

Switching of motors 

at 380/415 V 

AC-3 [kW] 

Thermal 
overload relay 
Type setting range [A] Order No. 

CAU..3- 9- 
CAU..3- 9- 
CAU..3-12- 
CAU..3-12- 
CAU..3-16- 
CAU..3-16- 
CAU..3-23- 
CAU..3-30- 

.1-'1 O C 0 
> 

...V..-01 
V .. -01 

...V..-01 

...V..-01 

...V..-01 

...V..-01 

...V..-01 

74 
- :2 

IS, 

M o 

For impulse contact control 
CA 3- 9 

CA 3-12 

CA 3-16 

CA 3-23 
CA 3-30 
CA 3-37-N 
CA 3-43-N 
CA 3-60-N 
CA 3-72-N 

18,5 CT 3 32 _426) CAU..3-37-N-...V..-11 
22 CT 3 32 _426) CAU..3 43 N ...V.. 11 
30 CT 3 40 ...526) CAU..3-60-N-...V..-11 
37 CT 3 58 _72,597) CAU..3-72-N-...V..-11 

4 CT3K 6 _99 CAU..3- 9-...V..-11 
CT 3 6 ...9,56) CAU..3- 9- ...V..-11 

5,5 CT3K 9 ...12,5 CAU..3-12- ...V.. -11 
CT 3 8,5 ...12,5 CAU..3-12- ...V..-11 

7,5 CT3K 12,5...17,5 CAU..3-16- ...V.. -11 
CT 3 12 ...17,5 CAU..3-16- ...V..-11 

11 CT 3 16 ...23 CAU..3-23- ...V.. -11 
15 CT 3 23 ...32 CAU..3-30- ...V..-11 
18,5 CT 3 32 ...426) CAU..3-37-N-...V..-11 
22 CT 3 32 _42°) CAU..3-43-N-...V..-11 
30 CT 3 40 _526) CAU..3-60-N-...V..-11 
37 CT 3 58 _72,591 CAU..3-72-N-...V..-11 

For maintained contact control with momentary changeover with electrical interlock delayed 
Free auxiliary contacts per contactor 1 n/o113-141 
CA 3- 9 4 CT 3 K 6 ...99 

CT 3 6 ...9,5°) 
CA 3-12 5,5 CT 3 K 9 ...12,5 

CT 3 8,5 ...12,5 
CA 3-16 7,5 CT 3 K 12,5...17,5 

CT 3 12 ...17,5 
CA 3-23 11 CT 3 16 ...23 
CA 3-30 15 CT 3 23 ...32 
Free auxiliary contacts per contactor 1 n/o + 1 n/c 

CAU..3- 9- 
CAU..3- 9- 
CAU..3-12- 
CAU..3-12- 
CAU..3-16- 
CAU..3-16- 
CAU..3-23- 
CAU..3-30- 

...V.. -Z 11 

...V..-Z 11 

...V..-Z 11 

...V..-Z 11 

...V..-Z 11 

...V..-Z 11 
11 

...V..-Z 11 

CA 3-37-N 18,5 CT 3 32 _426) 

Order No. addition 
For mechanical interlock 
For AC control, see page 40 

CA 3-43-N 22 
CA 3-60-N 30 
CA 3-72-N 37 

CT 3 
CT 3 
CT 3 

32 ...426) 
40 _52°) 
58 _72,597) 

CAU..3-37-N-...V..-Z 12 
CAU..3-43-N-...V..-Z 12 
CAU..3-60-N-...V..-Z 12 
CAU..3-72-N-...V..-2 12 
CAU..3-.. 

M 

For DC control: CA 3-9 C...CA 3-16 C see page 18 
CA 3-23...CA 3-72-N see page 40 

Additional auxiliary contacts see page 38 

Dimensions Imml 

CAU (M) 3-9 + CT 3...CAU (M) 3-16 + CT 3 

. 94.5 
10.51 

475 i660 

045 
nl 

# 

21 ,2 13 I 

1217:' 
79 

f 

3 

92 

Dimensions in 0 with mechanical interlock 

...VDC 

...VDC 

2 
8 Thermal 

overload 
relay IA) 

Index 
No. 

Weight 
I g I 
1 off 

P+ CT 3K/9 001 860 
P+ CT 3/9,5 002 
P+CT 3 K/12,5 003 
P+ CT 3/12,5 004 
P+CT 3 K/17,5 005 
P+ CT 3/17,5 006 
P + CT 3/23 007 1130 
P + CT 3/32 008 

P+ CT 3/42 009 2400 
P+ CT 3/42 010 
P+ CT 3/52 011 2450 
P+ CT 3/72,5 012 

D+CT 3 K/9 013 860 
D + CT 3/9,5 014 
D+CT 3 K/12,5 015 910 
D+CT 3/12,5 016 
D+CT 3 K/17,5 017 920 
D + CT 3/17,5 018 
D + CT 3/23 019 1170 
D + CT 3/32 020 
D + CT 3/42 021 2430 
D + CT 3/42 022 
D + CT 3/52 023 2470 
D + CT 3/72,5 024 

+ CT 3 K/9 025 860 
+ CT 3/9,5 026 
+CT 3 K/12,5 027 910 
+CT 3/12,5 028 
+ CT 3 K/17,5 029 920 
+ CT 3/17,5 030 
+CT 3/23 031 1170 
+CT 3/32 032 

+ CT 3/42 033 2450 
+ CT 3/42 034 
+ CT 3/52 035 2500 
+ CT 3/72,5 036 

0371 +1 +20 

CAU (M) 3-23 + CT 3, CAU (M 3-30 + CT 3 CAU (M) 3-37-N + CT 3...CAU INI13-72-N + CT 3 

114,5 
oe- 

(124.5) 
47p4 60 

170) 

cf 

134 
". 11441 56 

84 31 4,-, 
- 144 441 

49 

') Time delayed auxiliary contact. 
2) With auxiliary contact block. 
3) Basic device without added elements. 

Sprecher + Schuh 

4) Fixing possibility onto mounting rail 
EN 50 022-35 for CA 3-12...CA 3-30 
EN 50 022-35. 

51 

6) 

') 

With marking tag carrier. 
Further setting ranges (see page 20). 
For UL/CSA with thermal overload relay 
CT 3-63 (see page 20). 

22 02 27 
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CA II W..3- 9- ...V..-01 P 

CA II W..3-12- ...V..-01 P 

CA II W..3-16- ...V..-01 P 

CA II W..3-23- ...V..-01 P 

CA II W..3-30- ...V..-01 P 

CA II W..3-37-N-...V..-11 P 

CA II W..3- 43- N- ...V.. -11 P 

CA II W..3-60-N-...V..-11 P 

CA II W..3-72-N-...V..-11 P 

CA II W..3- 9- ...V..-11 D 

CA II W..3-12- ...V..-11 D 
CA II W..3-16- ...V..-11 D 
CA II W..3-23- ...V..-11 D 
CA II W..3-30- ...V..-11 D 
CA II W..3-37-N-...V..-11 D 
CA II W..3-43-N-...V..-11 D 

CA II W..3-60-N-...V..-11 D 

CA II W..3-72-N-...V..-11 D 

CA II W..3- 
M 

Two-Step Contactors CA II W 3 
(without Thermal Overload Relays) 

Arrangement 
Order No. 
Index No. 

Dimensions 

Two-step contactor CA II W 3 Contactor combinations consisting of 2 contac- 
For motors with 2 separate windings") tors with main and control wiring and electrical 
2 speeds, 1 direction of rotation. interlock. 

Arrangement Switching of 3-phase o & 
Contactors motors at 380/415 V :2 Method of 
Type AC-3 [kW] Order No. control 

For maintained contact control 
CA 3- 9 4 
CA 3-12 5,5 
CA 3-16 7,5 
CA 3-23 11 

CA 3-30 15 
Spare contacts: 1 n/o per contactor 
CA 3-37-N 18,5 
CA 3-43-N 22 
CA 3-60-N 30 
CA 3-72-N 37 

For impulse contact control 
CA 3- 9 4 
CA 3-12 5,5 
CA 3-16 7,5 
CA 3-23 11 

CA 3-30 15 
CA 3-37-N 18,5 
CA 3-43-N 22 
CA 3-60-N 30 
CA 3-72-N 37 

Order No. supplement 
For mechanical interlock between stage 1 and network contactor 
For AC control, see page 40 
For DC control: CA 3-9 C...CA 3-16 C see page 18 

CA 3-23...CA 3-72-N see page 40 

Additional auxiliary contacts see page 38 

...VDC 

...VDC 

Weight igl 
Index No. 1 off 

001 620 
002 
003 
004 880 
005 

006 1980 
007 
008 2100 
009 

010 660 
011 
012 
013 920 
014 
015 2030 
016 
017 2150 
018 

0191+) +20 

Dimensions [mm] 

CA II W (M) 3-9...CA II W (M) 3-16 
945 129,5 

(104,5) 
475 50 

(60) 
45 

CA II W (M) 3-37-N...CA II W (M) 3-72-N 

149 (159) 
71_ 75 (85) i...60, 60_, 

fi 
0 

5 

Dimensions in (I with mechanical interlock 

sa 

CA II W (M) 3-23, CA II W (M) 3-30 
114,5 134') 
(1245) 

4,75' 
(70) 

4,5 

6- 

114 2( 

84 2, 

') Time delayed auxiliary contact. 
2) With auxiliary contact block. 
3) Basic device without added elements. 

28 22 02 

) Fixing possibility onto mounting rail 
EN 50-022-35 for CA 3-9...3-30 

5) With marking tag carrier. 

2 rotational speeds with similar torques, 1 di- 
rection of rotation. On request: Dahlander 
connection Y/YY, 2 speeds, higher speed 
with higher troque (ventilator and pump 
drivers). 

Sprecher +Schuh 
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CA II W..3-37-N-...V..-11 P + CT 3/42 + CT 3/42 
CA II W..3-43-N-...V.. -11 P+ CT 3/42 +CT 3/42 
CA II W..3 60 N ...V.. 11 P + CT 3/52 + CT 3/52 
CA II W..3-72-N-...V..-11 P +CT 3/72,5 +CT 3/72,5 

...VDC 

...VDC 

CA II W. 3- 9 .. V..-11 D+ CT 3 K/9 +CT 3 K/9 
CA II W..3- 9 ...V..-11 D+ CT 3/9,5 +CT 3 K/9,5 
CA II W..3-12- ..V..-11 D+CT 3 K/12,5 +CT 3 K/12,5 
CA II W..3-12- ...V..-11 D+ CT 3/12,5 + CT 3/12,5 
CA II W..3-16- ...V..-11 D+CT 3 K/17,5 +CT 3 K/17,5 
CA II W..3-16- ...V..-11 D+CT 3/17,5 
CA II W..3-23- V -11 D + CT 3/23 
CA II W..3-30- V -11 D + CT 3/32 
CA II W..3-37-N-...V..-11 D+ CT 3/42 
CA II W..3-43-N-...V..-11 D + CT 3/42 
CA II W..3-60-N-...V..-11 D +CT 3/52 
CA II W..3-72-N-...V..-11 D + CT 3/72,5 
CA II W..3-.. 

M 

+ CT 3/17,5 
+ CT 3/23 
+ CT 3/32 
+ CT 3/42 
+ CT 3/42 
+CT 3/52 
+CT 3/72,5 

CA II W..3- 9- 
CA II W..3- 9- 
CA II W..3 -12- 
CA II W..3 -12- 
CA II W..3 -16- 
CA 11W..3-16- 
CA II W..3 -23- 
CA II W..3-30- 

P + CT 3 K/9 + CT 3 K/9 
...V..-01 P+ CT 3/9,5 + CT 3/9,5 
...V..-01 P+CT 3 K/12,5 +CT 3 K/12,5 
...V..-01 P+CT 3/12,5 +CT 3/12,5 
...V..-01 P+CT 3 K/17,5 +CT 3 K/17,5 
...V..-01 P+ CT 3/17,5 + CT 3/17,5 
...V..-01 P+ CT 3/23 + CT 3/23 
...V..-01 P+ CT 3/32 + CT 3/32 

Arrangement 
Order No. 
Index No. 
Dimensions 

Two-Step Starter 
CAIIW3+CT3+CT3 

(with 2 fitted Thermal Overload Relays) 

Two-step starter CA II W 3 + CT 3+ CT 3 Contactor combinations consisting of 2 contac- 
For motors with 2 separate windings tors, 2 thermal overload relays with main and 
2 speeds, 1 direction of rotation. control wiring and electrical interlock. 

Arrange- Switching of 3-phase 
ment motors at o rn 12) 

Contactors 380/415 V 2 thermal overload relays 
Type AC-3 [kW) Type setting range [A] Order No. 

For maintained contact control 
CA 3- 9 4 CT 3 K 

CT 3 
CA 3-12 5,5 CT 3 K 

CT 3 
CA 3-16 7,5 CT 3 K 

CT 3 
CA 3-23 11 CT 3 
CA 3-30 15 CT 3 
Spare contacts: 1 n/o per contactor 

6 ...96) 
6 _9,59 
9 ...12,5 
8,5 ...12,5 
12,5...17,5 
12 ...17,5 
16 ...23 
23 ...32 

CA 3-37-N 18,5 
CA 3-43-N 22 
CA 3-60-N 30 
CA 3-72-N 37 

For impulse contact control 
CA 3- 9 4 

-g, , 

611-1. 

CT 3 
CT 3 
CT 3 
CT 3 

32 
32 
40 
58 

...426) 
_42°) 
...526) 
_72,591 

CA 3-12 5,5 

CA 3-16 7,5 

CA 3-23 11 

CA 3-30 15 
CA 3-37-N 18,5 
CA 3-43-N 22 
CA 3-60-N 30 
CA 3-72-N 37 

Order No. supplement 
For mechanical interlock between stage 1 and network contactor 
For AC control, see page 40 
For DC control: CA 3-9 C...CA 3-16 C see page 18 

CA 3-23...CA 3-72-N see page 40 
Additional auxiliary contacts see page 38 
Dimensions Immi 

CT 3 K 

CT 3 
CT 3 K 

CT 3 
CT 3 K 

CT 3 
CT 3 
CT 3 
CT 3 
CT 3 
CT 3 
CT 3 

6 ...96) 
6 _9,59 
9 ...12,5 
8,5 ...12,5 
12,5...17,5 
12 ...17,5 
16 ...23 
23 ...32 
32 _426) 
32 ...42°) 
40 ...52°) 
58 _72,59'1 

CA II W (M) 3-9 + CT 3 + CT 3...CA II W (M) 3-16 + CT 3 + CT 3 

94.5 129,5', 

Thermal overload relay 
F 1 (A) F 2 [A] 

Weight 

Index [91 

No. 1 off 

CA II W (M) 3-37-N + CT 3 + CT 3...CA II W (M) 3 -72 -N + CT 3 + CT 3 
147 

14911591 

7.5 

31 

102' 3.5 °' 

110 

CA II W 

4,75 

[L' 

t 
tit 

(M) 3-23 + CT 

114,5 

(124,5) 
60 
70 

L. 45 

3 

001 930 
002 
003 
004 
005 
006 
007 1240 
008 

009 2780 
010 
011 2900 
012 

013 950 
014 
015 
016 
017 
018 
019 1260 
020 
021 2780 
022 
023 2900 
024 

0251 +) +20 

3 + CT 3, CA II W (M) 3-30 + CT 3 +CT 3 

1114342:' 551.4 
843, 

0 

49 60(701^ 

7 5 

Dimensions in 0 with mechanical interlock 

'1 Time delayed auxiliary contact. 4) Fixing possibility onto mounting rail 61 Further setting ranges (see page 20). 

21 With auxiliary contact block. EN 50 022-35 for CA 3-9...CA 3-30. 7 ) For UL/CSA with thermal overload relay 

31 Basic device without added elements. °) With marking tag carrier. CT 3-63 (see page 201. 

Sprecher + Schuh 22 02 29 
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Two-Step Starters 
CA IID3+CT3+CT3 
for Continuance Contact Control 

Arrangement 
Order No. 
Index No. 

Dimensions 

Two-step starters CA II D 3 + CT 3 + CT 3 sting of 3 contactors, 2 thermal overload relays 
complete (for pole changing Dahlander connected main and control wiring, electrical interlock and 
motors ANY"). Contactor combination consi- neutral link. 

Arrange- Switching of 3-phase 
ment motors at 
Contactors 380/415 V 2 thermal overload relays 
K 1 and K 2 AC-3 [kW] Type setting range IA] Order No. 
CA 3- 9 4 CT 3 K 6 ...99 

CT 3 6 ...9,59 
CA 3-12 5,5 CT 3 K 9 ...12,5 

CT3 8,5 ...12,5 
CA 3-16 7,5 CT 3 K 12,5...17,5 

CT3 12 ...17,5 
CA 3-23 11 CT 3 16 ...23 
CA 3-30 15 CT 3 23 ...32 
Spare auxiliary contacts on 
K 1, 1 n/c (21 -22) 
on K 3 1 n/o (13-141 
CA 3-37-N 18,5 CT 3 32 429 
CA 3-43-N 22 CT 3 32 429 
CA 3-60-N 30 CT 3 40 5261 

CA 3-72-N 37 CT 3 58 ...72,561 ") 
Additional auxiliary contacts see page 38 

79: & 

> 

-o 
0 

o c 
8 t; Thermal overload relay 

215 F 1 [A] F 2 [Al 
A II D..3- 9- 
A II D..3- 9- 
A II D..3-12- 

110..3-12- 
A110..3-16- 
A II D..3 -16- 
A II D..3 -23- 
A II D..3-30- 

...V..-01 P+ CT 3 K/9 +CT 3 K/9 

...V..-01 P +CT 3/9,5 + CT 3/9,5 

...V..-01 P+CT 3 K/12,5 +CT 3K/12,5 

...V..-01 P+CT 3/12,5 +CT 3/12,5 

...V..-01 P+CT 3 K/17,5 +CT 3 K/17,5 

...V..-01 P+CT 3/17,5 +CT 3/17,5 

...V..-01 P+ CT 3/23 + CT 3/23 

...V..-01 P+ CT 3/32 + CT 3/32 

Weight 
Index 1.91 

No. toff 
001 1470 
002 
003 
004 
005 
006 
007 1695 
008 

A II D..3-37-N-...V..-11 P + CT 3/42 
A II D..3-43-N-...V..-11 P+ CT 3/42 
A II D..3-60-N-...V..-11 P+ CT 3/52 
A II D..3-72-N-...V..-11 P +CT 3/72,5 

+ CT 3/32 
+ CT 3/42 
+ CT 3/52 
+ CT 3/72,5 

009 2780 
010 
011 2900 
012 

Order No. supplement 
For mechanical interlock between stage 1 and network contactor 
For AC control, see page 40 
For DC control: CA 3-9 C...CA 3-16 C see page 18 

CA 3-23...CA 3-72-N see page 40 

A II D..3-.. 
M 0131 +) +20 

...VDC 

Dimensions Imml 

CA II D 3-9 +CT 3 + CT 3...CA II D 3-16 +CT 3 +CT 3 
12 1) 

1082) 55) 

CA II D 3 -37 -N 1-CT 3 + CT 3 CA II D 3-60-N +CT 3 +CT 3 

207 ( 227) 

7 75(85) 75(85) 

05 60 

Dimensions in 0 with mechanical interlock 

147 

31 5 

1023, 3,55 

7,5 

110 

CA II D 3-23 + CT 3 + CT 3, CA II D 3-30 +CT 3+ CT 3 
134') 

114 1 5 

CA II D 3-72-N +CT 3 +CT 3 

224 (244) 

7 75(35) 75 (115) 

147 9 

131 5 

1023' 

7,5 

110 

6 

With timing element CZE, with latch mechan- 
ism, with short time delay auxiliary contact. 

9 With auxiliary contact block. 
3) Basic device without added elements. 
4) Fixing possibility onto mounting rail 

EN 50 022-35 for CA 3-9...CA 3-30. 

30 22 02 

9 With marking tag carrier. 
9 Further setting ranges, see page 20. 
"I 2 rotational speeds with similar torques, 

1 direction of rotation. On request: Dahlander 
connection Y/YY, 2 speeds, higher speed 

with higher torque (ventilator and pump 
drivers). 

") See page 20 for UL/CSA with CT 3-63 ther- 
mal overload relay. 

Sprecher + Schuh 
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 Arrangement 
Order No. 
Index No. 
Dimensions 

Two-Step Starters 
CAIID3+CT3+CT3 

for Impulse Contact Control 

Two-step starters CA II D 3 + CT 3 + CT 3 sting of 3 contactors, 2 thermal overload relays 
complete (for pole changing Dahlander connected main and control wiring, electrical interlock and 
motors NY"). Contactor combination consi- neutral link. 

Arrange- Switching of 3-phase 
ment motors at 
Contactors 380/415 V 2 thermal overload relays 
K 1 and K 2 AC IkW] -3 Type setting range [Al 
CA 3- 9 4 CT 3 K 6 ...9 

CT 3 6 ...9,5 
CA 3-12 5,5 CT 3 K 9 ...12,5 

CT 3 8,5 ...12,5 
CA 3-16 7,5 CT 3 K 12,5...17,5 

CT 3 12 ...17,5 
CA 3-23 11 CT 3 16 ...23 
CA 3-30 15 CT 3 23 ...32 
Spare auxiliary contacts on 
K 1, n/c 121-221, on K 3 1 n/o (13-14) 
CA 3-37-N 18,5 CT 3 32 ...42 
CA 3-43-N 22 CT 3 32 ...42 
CA 3-60-N 30 CT 3 40 ...52 
CA 3-72-N 37 CT 3 58 ...72,5'') 

Additional auxiliary contacts see page 38 

Order No. supplement 
For mechanical interlock between stage 1 and network contactor 
For AC control, see page 40 
For DC control CA 3-9 C...CA 3-16 C see page 18 

CA 3-23...CA 3-72-N see page 40 

rn -`8 

f; 8 Thermal overload relay Index 
Order No. 2 0 F 1 IA] F 2 IA] No. 

Weight 
Ig I 

1 off 

CA II D..3- 9- ...V..-11 D + CT 3 K/9 +CT 3 K/9 001 1520 
CA1111.3- 9- ...V..-11 D + CT 3/9,5 + CT 3/9,5 002 
CA II D..3-12- ...V..-11 D+CT 3 K/12,5+CT 3K/12,5 003 
CA II D..3 -12-...V..-11 Co+CT 3/12,5 +CT 3/12,5 004 
CA II D..3 -16-...V..-11 D+CT 3 K/17,5+CT 3 K/17,5 005 
CA II D..3 -16-...V..-11D+CT 3/17,5 +CT 3/17,5 006 
CA II D..3 -23-...V..-11 D+ CT 3/23 + CT 3/23 007 1695 
CA II D..3-30- ...V..-11 D+ CT 3/32 +CT 3/32 008 

CA II D..3-37-N-...V. -11 D+ CT 3/42 +CT 3/42 009 2780 
CA II D .3-43-N-...V..-11 D +CT 3/42 + CT 3/42 010 
CA II D..3-60-N-...V..-11 D + CT 3/52 + CT 3/52 011 2900 
CA II D 3-72-N-...V..-11 D +CT 3/72,5 + CT 3/72,5 012 

CA II D..3-.. 
M 0131 +) +20 

...VDC 

...VDC 

Dimensions Imm] 

CA II D 3-9 +CT 3 +CT 3...CA II D 3-16 +CT 3 +CT 3 

12 5 

1082, 

CA II D 3-37-N+CT 3 +CT 3...CA II D 3-60-N+CT 3 +CT 3 

207 ( 227) 

75(85) 75(85) 

60 I 45 04.5 

147' 

13 
2) 5 

1023 3.5 

75 

Dimensions in 0 with mechanical interlock 

110 

CA II D 3-23 +CT 3 + CT 3, CA II D 3-30 +CT 3 + CT 3 

114 i 5 

CA II D 3-72-N +CT 3 +CT 3 

224(244) 

7 75(85) 75)85) 

05 60 

'1 With timing element CZE, with latch mechan- 
ism, with short time delay auxiliary contact. 

2) With auxiliary contact block. 
3) Basic device without added elements. 
4) Fixing possibility onto mounting rail 

EN 50 022-35 for CA 3-9...CA 3-30. 

Sprecher +Schuh 

61 With marking tag carrier. with higher torque (ventilator and pump 
61 Further setting ranges, see page 20. drivers). 
"1 2 rotational speeds with similar torques, '2) See page 20 for UL/CSA with CT 3-63 ther- 

1 direction of rotation. On request: Dahlander mal overload relay. 
connection Y/YY, 2 speeds, higher speed 
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Star-Delta Starter 
CAY 3 + CT 3 
with Timing Element CZE 3 

Arrangement 
Order No. 
Index No. 

Dimensions 

Star-delta starter CAY 3 + CT 3 
With timing element CZE 3, 0.3...sec. 1 thermal overload relay with main and control 
Contactor combination from 3 contactors, wiring. 

Rated power Thermal Thermal 
of motor at overload overload 
380/415 V relay setting range LAI Control relay Timing Index Weight (g) 
AC-3 [kW] Type F 1 Order No. voltage F 1 IA] element No. 1 off 
1 spare aux. contact on contactor K 3M: 1 n/o113-14) 
with maintained contact control, 1 additional n/o contact (13-14) on contactor K 1M 
1,5 CT 3 K 3,1 ...4,7") CAY..3- 9- ...V..- + CT 3 K/4,7 +CZE 001 1285 

CT 3 2,8 ...4,3" I CAY..3- 9- ...V..- + CT 3/4,3 +CZE 002 
2,2 CT 3 K 4,7 ...6,9 CAY..3- 9- ...V..- + CT 3 K/6,9 +CZE 003 

CT3 4,3 ...6,9 CAY..3- 9- ...V..- + CT 3/6,9 +CZE 004 
3 4 CT 3 K 6,9 ...10,4 CAY..3- 9- ...V..- + CT 3 K/10,4 +CZE 005 

CT3 6,6 ...10,4 CAY..3- 9- ...V..- + CT 3/10,4 +CZE 006 
5,5 7,5 CT 3 K 10,4...15,6 CAY..3- 9- ...V..- + CT 3 K/15,6 +CZE 007 

CT3 10,4...16,5 CAY..3- 9- ...V..- + CT 3/16,5 +CZE 008 
10 CT 3 K 15,6...21,6 CAY..3-12- ...V..- + CT 3 K/21,6 +CZE 009 

CT3 14,7...21,7 CAY..3-12- ...V..- + CT 3/21,7 +CZE 010 
11 14 CT 3 K 21,6...30,3 CAY..3-16- ...V..- + CT 3 K/30,3 +CZE 011 

CT3 20,8...30,3 CAY..3-16- ...V..- + CT 3/30,3 +CZE 012 
15 18,5 CT3 27,7...39,8 CAY..3-23- ...V..- + CT 3/39,8 +CZE 013 1685 
22 25 CT 3 39,8...55,5 CAY..3-30- ...V..- +CT 3/55,5 +CZE 014 
Spare contacts: 
on K 1 n/c 121-22) on K 2 1 n/o113-141on K 3 1 n/o (13-14), 1 n/c (21 -22) 
with maintained contact control, 1 spare auxiliary contact 1 n/o (13-14) on contactor K 1M 
25 CT3 43,3...55,5 VAY..3-37-N-...V..- +CT 3/55,5 +CZE 015 3580 
30 CT3 55,5...72,5 CAY..3-37-N-...V..- + CT 3/72,5 +CZE 016 
37 CT3 55,5...72,5 CAY..3-43-N-...V..- + CT 3/72,5 +CZE 017 
45 CT 3 70 ...90 CAY..3-60-N-...V..- + CT 3/90 +CZE 018 3650 
50 55 CT3 90 ...110 CAY..3-60-N-...V..- + CT 3/110 +CZE 019 
63 CT 3 100 ...125 CAY..3-72-N-...V..- + CT 3/125 +CZE 021 

auxiliary contacts see page 38 
Order No. supplement CAY..3-.. 
For mechanical interlock between star 1 and delta contactor 
For AC control, see page 40 
For DC control: CA 3-9 C...CA 3-16 C see page 18 ...VDC 

CA 3-23...CA 3-72-N see page 40 ...VDC 

0221+1 +20 

Dimensions [mm) 

CAY 3-9 + CT 3 + ICT 31...CAY 3-16 + CT 3 + (CT 3) 

15044.5 054.5) 

1601.1.35, 

to/ 

t 

20 

30 50 -4r- 50 

CAY 3-37-N +CT 3 + (CT 31, CAY 3-43-N +CT 3 (CT 3) 

Dimensions in 0 with mechanical interlock 

CAY 3-23 + CT 3(+ CT 3), CAY 3-30 + CT 3(+ CT 3) 

1645 074.51 

4.75 60 60 
45_ 70) 

134 

13114 3 42,' 44' T'' 
e45 

I 4 

} 

a- -13.5 
92 

CAY 3-60-N + CT 3 I +CT 3), CAY 3-72-N + CT 31+ CT 3) 
52, 

2241234/ 

') With timing element CZE. 
2) With auxiliary contact block. 
3) Basic device without added elements. 
'I With marking tag carrier. 

32 22 02 

'I Reset buttons: 3.5 mm away = reset, 6 mm ") Further setting ranges, see page 20. 
away -test. 12) See page 20 for UL/CSA with CT 3-63 ther- 

7) Fixing possibility onto mounting rail mal overload relay. 
EN 50 022-35 for CA 3-9...CA 3-30. 
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Arrangement 
Order No. 
Index No. 

Star-Delta Starter 
CAY 3 + CT 3 + CT 3 

with Timing Element CZE 3 

Star-delta starter CAY 3 + CT 3 + CT 3 
with timing element CZE 3, 0.3...30 sec. 
Contactor combination from 3 contactors, 2 
thermal overload relays with main and control 
connections. For reduced cross-sectional area of 
the supply line to motor and for heavy duty start- 
ing, dependent on the setting of the thermal over- 
load relays. 

Thermal overload relay setting with CAY 3 + 
CT 3 + CT 3 
Red. cross-sectional area: Thermal overload re- 
lays Fl and F2 set to motor current. Heavy duty 
starting: Thermal overload relay Fl set to motor 
current. Thermal overload relay F2 should not rip 
with normal motor run-up. 

Cross-sec- Heavy Thermal overload relay 
tional area duty setting range IA] 
[kW] [kW] Type F 1 F 2 Order No. 
1 spare auxiliary contact on contactor K 3M: 1 n/o113-141 
with maintained contact control, 1 additional n/o contact (13 -14) on contactor K 1M 

1,5 1,1 

Control Thermal overload relay 
voltage F 1 [A] F 2 (A] 

Timing 
element 

Weight 

Index ]g] 

No. 1 off 

CT 3K 
CT 3 

1,5 CT3K 
CT 3 

2,2 2,2 CT 3 K 

CT 3 

3 4 3 CT3K 
CT 3 

4 CT3K 
CT 3 

5,5 7,5 5,5 CT 3 K 

CT 3 

7,5 CT 3 K 

CT 3 

10 CT3K 
CT 3 

11 11 CT3K 
CT 3 

CT 3 

CT 3 

CT 3 

15 18,5 15 
18,5 

22 25 22 

3,1 ...4,7 3,1 _4,711 
2,8 ...4,3 2,8 .4,31 
4,7 ...6,9 3,1 .. 4,7 
4,3 ...6,9 2,8 ...4,3 
4,7 ...6,9 4,7 6,9 
4,3 ...6,9 4,3 6,9 
6,9 ...10,4 6,9 ...10,4 
6,6 10,4 6,6 10,4 
10,4...15,6 6,9 ...10,4 
10,4...16,5 6,6 10,4 

Y..3- 9- 
Y..3- 9- 
Y..3- 9- 
Y..3- 9- 
Y..3- 9- 
Y..3- 9- 
Y..3- 9- 
Y..3- 9- 
Y..3- 9- 

...V..- + CT 3 K/4,7 + CT 3 K/4,7 +CZE 

...V..- + CT 3/4,3 + CT 3/4,3 +CZE 

...V..-+CT 3 K/6,9 +CT 3K/4,7 +CIIE 

...V..- + CT 3/6,9 + CT 3/4,3 +CZE 

...V..- + CT 3 K/6,9 +CT 3 K/6,9 +CZE 

...V..- + CT 3/6,9 + CT 3/6,9 +CZE 

10,4...15,6 
10,4...16,5 
15,6...21,6 
14,7...21,7 
15,6...21,6 
14,7...21,7 
21,6...30,3 
20,8...30,3 
27,7...39,8 
39,8...55,5 
39,8...55,5 

10,4...15,6 Y..3- 9- 
10,4...16,5 Y..3- 9- 
10,4...15,6 Y..3- 9- 
10,4...16,5 CAY..3- 9- 
15,6...21,6 CAY..3 -12- 
14,7...21,7 CAY..3 -12- 
21,6...30,3 CAY..3 -16- 
20,8...30,3 CAY..3 -16- 
27,7...39,8 CAY..3 -23- 
27,7...39,8 CAY..3 -30- 
39,8...55,5 It AY-3-30- 

...V..-+CT 3 K/10,4 +CT 3 K/10,4 +CZE 

...V..- + CT 3/10,4 +CT 3/10,4 +CZE 
.V -+CT 3 K/15,6 +CT 3 K/10,4 +CZE 

...V..- + CT 3/16,5 +CT 3/10,4 +CZE 

...V..-+CT 3 K/15,6 +CT 3 K/15,6 +CZE 

...V..-+CT 3/16,5 +CT 3/16,5 +CZE 
.V -+CT 3 K/21,6 +CT 3 K/15,6 +CZE 

...V..- + CT 3/21,5 + CT 3/16, 5 +CZE 

...V..-+CT 3 K/21,6 +CT 3K/21,6 +CZE 
V.. -+CT 3/21,7 + CT 3/21,7 +CZE 
V.. -+CT 3 K/30,3 + CT 3 K/30,3 +CZE 

...V..- + CT 3/30,3 + CT 3/30,3 +CZE 
.V -+CT 3/39,8 + CT 3/39,8 +CZE 

...V..- + CT 3/55,5 + CT 3/39,8 + CZE 

V.. -+CT 3/55,5 + CT 3/55,5 +CZE 
Spare contacts: 
on K 1 1 n/c 121-22), on K 2 1 n/o 113-14) on K 3 

with maintained contact control, 1 additional n/o 
1 n/o 113-14), 1 n/c 121-22) 

contact 113-14) on contactor K 1M 

30 30 CT3 55,5...72,5 55,5. ..72,5 MAPIT..3:37-N-... V.. -+ CT 3/72,5 
37 CT3 55,5...72,5 55,5. ..72,5 + CT 3/72,5 

37 CT3 70 ...90 55,5. ..72,5 Y..3-43-N-...V..- + CT 3/90 
45 CT 3 70 ...90 70 . ..90 Y..3-60-N-...V..- + CT 3/90 

45 CT 3 100 ...110 70 . ..90 CAY..3-60-N-...V..- + CT 3/110 
55 CT 3 90 ...110 90 . ..110 CAY..3-60-N-...V..- + CT 3/110 

55 CT 3 100 ...125 90 . ..110 CAY..3-60-N-...V..- + CT 3/125 
63 CT 3 100 ...125 100 . _1259 CAY..3 72 N ...V.. + CT 3/125 

Order No. supplement CAY..3-.. 
For mechanical interlock between star 1 and delta contactor M 

For AC control, see page 40 
For DC control: CA 3-9 C...CA 3 -16 C see page 18 

CA 3-23...CA 3 -72 -N see page 40 
...VDC 
...VDC 

001 1450 
002 
003 
004 
005 
006 
007 
008 
009 
010 
011 
012 
013 
014 
015 
016 
017 
018 
019 1740 
020 
021 

+ CT 3/72,5 
+ CT 3/72,5 
+ CT 3/72,5 
+ CT 3/90 
+CT 3/90 
+CT 3/110 
+CT 3/110 
+ CT 3/125 

+ CZE 
+ CZE 

+ CZE 

+CZE 
+ CZE 

+ CZE 

+CZE 
+ CZE 

022 3990 
023 
024 
025 4170 
026 
027 
028 
029 

030 + 20 

Additional auxiliary contacts see page 38 

Dimensions see page 32 

See page 16 for other setting ranges. 2) For UL/CSA with thermal overload relay 
CT 3 -63 (see page 20). 

Sprecher + Schuh 2202 33 
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Star-Delta Starter 
CAY 3+CT 3+ (CT 3) 
with Timing Relay 

Arrangement 
Order No. 
Index No. 

Dimensions 

Star-delta starter CAY 3 + CT 3 
Contactor combination from 3 contactors, 1 wiring with timing relay KOP 1.5...30 s (Us max. 
thermal overload relay with main and control (Us max. AC 440 VI. 

Rated power Thermal Thermal 
of motor at overload overload 
380/415 V relay setting range [Al Control relay Index Weight [g] 

AC-3 [kW] Type F 1 Order No. voltage F 1 (Al Timing relay No. 1 off 
with maintained contact control, 1 spare auxiliary contact 1 n/o (1 3- 1 4 1 on contactor K 1M 
1,5 CT 3 K 3,1 ...4,7" I -WW-...4/7=- '...V.. -+ CT 3104,7 :1-10P 001 1475 

CT3 2,8 ...4,3"I CAY..3- 9- ...V..- + CT 3/4,3 +KOP 002 
2,2 CT 3 K 4,7 ...6,9 CAY..3- 9- ...V..- + CT 3 K/6,9 +KOP 003 

CT3 4,3 ...6,9 CAY..3- 9- ...V..- + CT 3/6,9 +KOP 004 
3 4 CT 3 K 6,9 ...10,4 CAY..3- 9- ...V..- + CT 3 K/10,4+ KOP 005 

CT3 6,6 ...10,4 CAY..3- 9- ...V..- + CT 3/10,4 +KOP 006 
5,5 7,5 CT 3 K 10,4...15,6 CAY..3- 9- ...V..- + CT 3 K/15,6+ KOP 007 

CT3 10,4...16,5 CAY..3- 9- ...V..- + CT 3/16,5 +KOP 008 
10 CT3K 15,6...21,6 CAY..3-12- ...V..- +CT 3 K/21,6+ KOP 009 

CT3 14,7...21,7 CAY..3-12- ...V..- + CT 3/21,7 +KOP 010 
11 14 CT3K 21,6...30,3 CAY..3-16- ...V..- + CT 3 K/30,3+ KOP 011 

CT3 20,8...30,3 CAY..3-16- ...V..- + CT 3/30,3 +KOP 012 
27,7...39,8 CAY..3-23- ...V..- + CT 3/39,8 +KOP 013 1695 15 18,5 CT 3 

39,8...55,5 CAY..3-30- ...V..- + CT 3/55,5 +KOP KOP 014 22 25 CT3 
Spare contacts: 
on K 1 1 n/c (21 -22) on K 2 1 n/o (13-14) on K 3 1 n/o (13-141, 1 n/o (21-221 
with maintained contact control, 1 additional n/o contact (13-141 on contactor K 1M 
25 CT3 43,3...55,5 CAY..3-37-N-...V..- + CT 3/55,5 +KOP 015 3690 
30 CT 3 55,5...72,5 CAY..3-37-N-...V..- +CT 3/72,5 +KOP 016 
37 CT3 55,5...72,5 CAY..3-43-N-...V..- + CT 3/72,5 +KOP 017 
45 CT3 70 ...90 CAY..3 60 N ...V.. + CT 3/90 +KOP 018 3870 
50 55 CT 3 90 ...110 CAY..3 60 N ...V..- +CT 3/110 +KOP 019 
63 CT3 100...12513) CAY..3-72-N-...V..- + CT 3/125 +KOP 021 

Order No. supplement CAY..3-.. 
For mechanical interlock between star 1 and delta contactor 
For AC control, see page 40 
For DC control: CA 3-9 C...CA 3-16 C see page 18 ...VDC 

CA 3-23...CA 3-72-N see page 40 ...VDC +KOP 3 MIN 
For timing relay KOP 0,15...3 min. (U5 max. AC 440 VI 

0221+ + 20 

Additional auxiliary contacts see page 38 

Dimensions [mm] with timing relay 
CAY 3-9 + CT 3 ( + CT 31...CAY 3-16 + CT 3 ( +CT 31 CAY 3-23 + CT 3 (+ CT 3), CAY 3-30 + CT 3 (+ CT 3) 

1198. gm'. 
- 

1198. (196)". 
114'. ''..Y' me 2, ,...- 

-- 200 (2101'0) 843. 
797, -.1 4. 

.., Vt. 60 60 25 
..415 ,i'. 

Oh* 

tir 
92 

6 

CAY 3-37-N + CT 3 + (CT 3I CAY 3-43-N + CT 3 (CT 3) 

I I 0 

i 4 

,2121 

.32" 

45 170),R, 5 255 

2 R 
I 

F T. 
30 60 

44,5 

3 5 

92 

CAY 3-60-N + CT 3 1 + CT 31, CAY 3-72-N + CT 3) + CT 3) 

254 2641' 

7 75 75 [851' 22 

131' 

Ri 

50 5 I 75 

L-13- 

25 69 5 75 

Dimensions in () with mechanical interlock 

2) With auxiliary contact block. 
3) Basic device without added elements. 
'1 With marking tag carrier. 
81 Reset buttons: 3.5 mm away = reset, 6 mm 

away = test. 
34 22 02 

7) Fixing possibility onto mounting rail 
EN 50 022-35 for CA 3-9...CA 3-30. 

81 With timing relay KOP and dovetail adapter. 
10) Dimensions in I) with mechanical interlock 

11) Further setting ranges, see page 20. 
12) See page 20 for UL/CSA with CT 3-63 ther- 

mal overload relay. 
13) With timing relay KOP onto mounting rail. 
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Arrangement 
Order No. 
Index No. 

Star-Delta Starter 
CAY 3 + CT 3 + CT 3 

Control Thermal overload relays 

voltage F 1 [A] F 2 [A] 

with Timing Relay with Timing Relay 

Star-delta starter CAY 3 + CT 3 + CT 3 
Contactor combination from 3 contactors, 2 
thermal overload relays. With main and control 
wiring for reduced motor conductor cross sec- 
tion with timing relay KOP, 1.5...30 sec. 
(Us max. AC 440 VI 

Overload relay settings with CAY 3 + CT 3 + CT 3 
Red cross-sect. area: thermal overload relay F1 

and F2 set to motor current. Heavy duty-starting: 
Thermal overload relay F1 set to motor current. 
Thermal overload relay F2 should not trip with 
normal motor run-up. 

Control Thermal overload relays 

voltage F 1 [A] F 2 [A] 

See page 20 for other setting ranges. ) For UL/CSA with thermal overload relay 

CAY..3- 9- 
CAY..3- 9- 
CAY..3- 9- 
CAY..3- 9- 
CAY..3- 9- 
CAY..3- 9- 
CAY..3- 9- 
RAY..3- 9- 
CAY..3- 9- 
CAY..3- 9- 
CAY..3- 9- 
CAY..3- 9- 

9- 
CAY..3- 9- 
CAY..3-12- 
CAY..3-12- 
CAY..3-16- 
CAY..3-16- 
CAY..3-23- 
CAY..3-30- 
CAY..3-30- 

CT 3-63 (see page 20). 

...V..- + CT 3 K/4,7 + CT 3 K/4,7 +KOP 
V.. -+CT 3/4,3 + CT 3/4,3 +KOP 

.V -+ CT 3 K/6,9 + CT 3 K/4,7 +KOP 
...V..- + CT 3/6,9 + CT 3/4,3 +KOP 
...V..- + CT 3 K/6,9 + CT 3 K/6,9 +KOP 
...V..- + Cl" 3/6,9 + CT 3/6,9 +KOP 
...V..-+CT 3 K/10,4 +CT 3 K/10,4 +KOP 
...V..- + CT 3/10,4 +CT 3/10,4 +KOP 

.V -+CT 3 K/15,6 +CT 3 K/10,4 +KOP 
...V..- + CT 3/16,5 + CT 3/10,4 +KOP 
...V..- + CT 3 K/15,6 + CT 3 K/15,6 +KOP 
...V..- + CT 3/16,5 + CT 3/16,5 +KOP 
...V..- + CT 3 K/21,6 + CT 3 K/15,6 +KOP 

.V -+ CT 3/21,7 + CT 3/16,5 +KOP 
V.. -+CT 3 K/21,6 +CT 3K/21,6 +KOP 

CAY 3 + CT 3 + CT 3 

...V..- + CT 3/21,7 + CT 3/21,7 +KOP 
V.. -+CT 3 K/30,3 + CT 3 K/30,3 +KOP 
V.. -+CT 3/30,3 + CT 3/30,3 +KOP 
V.. -+CT 3/39,8 + CT 3/39,8 +KOP 
V.. -+CT 3/55,5 + CT 3/39,8 +KOP 
V.. -+CT 3/55,5 + CT 3/55,5 +KOP 

...V..- + CT 3 K/4,7 + CT 3 K/4,7 +KOP 
V.. -+CT 3/4,3 + CT 3/4,3 +KOP 

.V -+ CT 3 K/6,9 + CT 3 K/4,7 +KOP 
...V..- + CT 3/6,9 + CT 3/4,3 +KOP 
...V..- + CT 3 K/6,9 + CT 3 K/6,9 +KOP 
...V..- + Cl" 3/6,9 + CT 3/6,9 +KOP 
...V..-+CT 3 K/10,4 +CT 3 K/10,4 +KOP 
...V..- + CT 3/10,4 +CT 3/10,4 +KOP 

.V -+CT 3 K/15,6 +CT 3 K/10,4 +KOP 
...V..- + CT 3/16,5 + CT 3/10,4 +KOP 
...V..- + CT 3 K/15,6 + CT 3 K/15,6 +KOP 
...V..- + CT 3/16,5 + CT 3/16,5 +KOP 
...V..- + CT 3 K/21,6 + CT 3 K/15,6 +KOP 

.V -+ CT 3/21,7 + CT 3/16,5 +KOP 
V.. -+CT 3 K/21,6 +CT 3K/21,6 +KOP 

...V..- + CT 3/21,7 + CT 3/21,7 +KOP 
V.. -+CT 3 K/30,3 + CT 3 K/30,3 +KOP 
V.. -+CT 3/30,3 + CT 3/30,3 +KOP 
V.. -+CT 3/39,8 + CT 3/39,8 +KOP 
V.. -+CT 3/55,5 + CT 3/39,8 +KOP 
V.. -+CT 3/55,5 + CT 3/55,5 +KOP 

Order No. supplement CAY..3-.. 
For mechanical interlock between star 1 and delta contactor 
For AC control, see page 40 
For DC control: CA 3-9 C...CA 3 -16 C see page 18 

CA 3-2 3...CA 3-72-N see page 40 
For timing relay KOP 0,1 5...3 min. (Us max. AC 1140 V) 

CAY..3- 9- 
CAY..3- 9- 
CAY..3- 9- 
CAY..3- 9- 
CAY..3- 9- 
CAY..3- 9- 
CAY..3- 9- 
RAY..3- 9- 
CAY..3- 9- 
CAY..3- 9- 
CAY..3- 9- 
CAY..3- 9- 

9- 
CAY..3- 9- 
CAY..3-12- 
CAY..3-12- 
CAY..3-16- 
CAY..3-16- 
CAY..3-23- 
CAY..3-30- 
CAY..3-30- 

030 + 20 030 + 20 

...VDC 

...VDC 

...VDC 

...VDC 

Additional auxiliary contacts see page 38 

Dimensions see page 34 

+KOP 3 MIN 031 +KOP 3 MIN 031 

See page 20 for other setting ranges. ) For UL/CSA with thermal overload relay 

Order No. supplement CAY..3-.. 
For mechanical interlock between star 1 and delta contactor 
For AC control, see page 40 
For DC control: CA 3-9 C...CA 3 -16 C see page 18 

CA 3-2 3...CA 3-72-N see page 40 
For timing relay KOP 0,1 5...3 min. (Us max. AC 1140 V) 

CT 3-63 (see page 20). 

CT 3/72,5 +KOP 024 
45 CT 3 70 ...90 70 ...90 CAY..3-60-N-...V.. +CT 3/90 +CT 3/90 +KOP 025 4270 

45 CT 3 90 ...110 70 ...90 CAY..3-60-N-...V..- +CT 3/110 +CT 3/90 +KOP 026 
55 CT3 90 ...110 90 ...110 CAY..3-60-N-...V..- + CT 3/110 +CT 3/110 +KOP 027 

55 CT3 100 ...125 90 ...110 CAY..3-60-N-...V..- + CT 3/125 + CT 3/110 +KOP 028 
63 CT3 100 ...125 100...125') CAY..3-72-N- V -+CT 3/125 + CT 3/125 +KOP 029 
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CAH 3- 9-...V..-01 
CAH 3-12-...V..-01 
CAH 3-16-...V..-01 
CAH 3-23-...V..-01 
CAH 3-30-...V..-01 

CAH 3- 9-...V..-10 
CAH 3-12-...V..-10 
CAH 3-16-...V..-10 
CAH 3-23-...V..-10 
CAH 3- 30- ...V.. -10 

1-Phase Active Power Contactors CAH 

Arrangement 
Order No. 
Index No. 

Dimensions 

1-phase active power contactors CAH complete 
contactor CA 3 with 2 connection bridges for 
connecting the 3 main current paths in parallel. 

5 § P., -0 0. .. 0 Arrangement ith and /. AC-1 
13 2 2 r. 9 Contactors up to 600 V (Al z 1 

Type open enclosed a -,-,.-.- w o 
Auxiliary contact: 1 n/o (13-14) 
CA 3-9 50 40 50 10 
CA 3-12 50 40 50 10 
CA 3-16 50 40 50 10 
CA 3-23 80 75 80 10 
CA 3-30 80 75 80 10 
Auxiliary contact: 1 n/c (21-22) 
CA 3-9 50 40 50 01 
CA 3-12 50 40 50 01 
CA 3-16 50 40 50 01 
CA 3-23 80 75 80 01 
CA 3-30 80 75 80 01 
Additional auxiliary contacts CA 3-P...see page 17 

T2 & .s 
c x c 
U Order No. c..) > < 8 

Index Weight Ig1 

No. 1 off 

Order No. supplement 
For AC control, see page 40 
For DC control: CA 3-9 C...CA 3-16 C see page 18 

CA 3-23...CA 3-72 see page 40 

Dimensions (mm] 

CAH 3-9 . CAH 3 16 

...VDC 

...VDC 

CAH 3-23 and CAH 3-30 

001 335 
002 
003 350 
004 500 
005 

006 335 
007 
008 350 
009 500 
010 

) With auxiliary contact block. 
') Basic device without added elements. 

36 22 02 

41 With marking tag carrier. 7) Fixing possibility onto mounting rail 
With time delayed auxiliary contact. EN 50022 -35 for CA 3-9...CA 3-30. 
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 Arrangement 
Order No. 
Index No. 
Dimensions 3-Phase Active Power Contactors CAYH 

3-phase active power contactors CAYH 
complete (for heating in star-delta circuits) 
Contactor combination consisting of 3 contac- 
tors, main and control wiring, electrical interlock 
and neutral link. 

Arrangement /th and Ie AC-1 
Contactors in Delta-Connection 
K1 and K2 up to 660 V (Al Max. rated current Index Weight 191 
Type open enclosed of back-up fuse [A) Order No. No. 1 off 

For maintained contact control 
Spare auxiliary contacts: on contactor K 1, 1 n/o (21-22) 
CA 3-9 25 25 25 CAYH 3- 9- 001 

002 
003 
004 
005 

1050 
CA 3-12 25 25 25 CAYH 3-12- 
CA 3-16 35 28 35 CAYH 3-16- 1100 
CA 3-23 50 50 50 CAYH 3-23- 1200 
CA 3-30 50 50 50 CAYH 3-30- 
Spare auxiliary contacts: on contactor K 1, 1 n/o (21-22) 

1 n/c (13-14) 
CA 3-37-N 80 78 80 CAYH 3-37-N-...V.. 006 3070 
CA 3-43-N 100 78 100 CAYH 3-43-N-...V.. 007 
CA 3-60-N 125 125 125 CAYH 3-60-N-...V.. 008 3350 
CA 3-72-N 125 125 125 CAYH 3-72-N-...V.. 009 

Order No. supplement 
For AC control, see page 40 
For DC control: CA 3-9 C...CA 3-16 C see page 18 

CA 3-23...CA 3-72-N see page 40 
...VDC 
...VDC 

Dimensions [mm] 

CAYH 3-9...CAYH 3-16 

CAYH 3-37-N and CAYH 3-43-N 

CAYH 3-60-N and CAYH 3-72-N 

7,5 

146 6) 

1317, 5 
102 3) 354, 

3 

146 6) 

1312) 5 
1027) 3 St 

7,5 

CAYH 3 -23 and CAYH 3-30 

Dimensions in 0 with mechanical interlock 

2) With auxiliary contact block. 
3) Basic device without added elements. 

Sprecher + Schuh 

`) With marking tag carrier. 
6) With time delayed auxiliary contact. 

7) Fixing possibility onto mounting rail 
EN 50 022-35 for CA 3-9...CA 3-30. 
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Additional Auxiliary Contacts 
for Contactor Combinations 

It 

Additional auxiliary contacts 
Index Weight lgl 

Order No. No. 1 off 

If 1r Op 

will411.111 
ime 

38 22 02 

Reversing contactor CAU 3 
Reversing starter CAU 3+ CT 3 

For maintained contact control 
on contactor K 1 or K 2 

with CAU 3-9...CAU 3-72-N 
1 n/o (23 -24) CA 3-P-H 10 001 +25 
1 n/c (31-32) 1 n/o (43-44) CA 3-P-S 11 002 + 30 
2 n/c (31 -32, 41 -42) 2 n/o (53 -54, 63 -64) CA 3-P-S 22 003 + 50 

For impulse contact control 
on contactor K 1 or K 2 

with CAU 3-9...CAU 3-72-N 
1 n/c (31-32) 1 n/o (43-44) CA 3-P-S 11 004 + 30 
with CAU 3-32...CAU 3-72-N 
2 n/c (31 -32, 41 -42) 2 n/c (53 -54, 63 -64) CA 3-P-S 22 005 + 50 

For maintained contact control 
with momentary changeover 

on contactor K 1 or K 2 
with CAU 3-9...CAU 3-72-N 

1 n/c (21-22) 1 n/o (33-34) CA 3-P-11 006 + 30 
with CAU 3-23...CAU 3-72-N 
2 n/c (21 -22, 31 -32) 2 n/o (43 -44, 53 -54) CA 3-P-22 007 + 50 

Two-step contactor CA II W 3 
Two-step starter CA II W 3 + CT 3+ CT 3 

For maintained contact control 
on contactor K 1 or K 2 

with CA II W 3-9...CA II W 3-72-N 
1 n/o (23-24) CA 3-P-H 10 008 +25 
1 n/c (31-32) 1 n/o (43-44) CA 3-P-S 11 009 + 30 
2 n/c (31 -32, 41 -42) 1 n/o (53 -54, 63 -64) CA 3-P-S 22 010 +50 

For impulse contact control 
on contactor K 1 or K 2 

with CA II W 3-9...CA II W 3-72-N 
1 n/o (23-24) CA 3-P-H 10 011 +25 
1 n/c (31-32) 1 n/o (43-44) CA 3-P-S 11 012 + 30 
2 n/c (31 -32, 41 -42) 2 n/o (53 -54, 63 -64) CA 3-P-S 22 013 + 50 

Two-step starter CA II D 3 + CT 3 + CT 3 
For maintained contact control 

on contactor K 1 

with CA II D 3-9...CA II D 3-30 
1 n/c (21-22) CA 3-P-01 014 +25 

1 n/o (23-24) CA 3-P-H 10 015 
2 n/c (21 -22, 31 -32) CA 3-P-02 016 
1 n/c (21-22) 1 n/o (33-34) CA 3-P-11 017 +30 
2 n/c (21 -22, 31 -32) 2 n/o (43 -44, 53 -54) CA 3-P-22 018 +50 
1 n/c (21-22) 3 n/o (33 -34, 43 -44, 53- 54) CA 3-P-31 019 

with CA II D 3-37-N...CAI1D 3-72-N 
1 n/c (31-32) CA 3-P-S 01 020 + 25 
1 n/o (33-34) CA 3-P-S 10 021 
1 n/c (31-32) 1 n/o (43-44) CA 3-P-S 11 022 + 30 
2 n/c (31 -32, 41 -42) 2 n/o (53 -54, 63 -64) CA 3-P-S 22 023 + 50 
1 n/c (31-32) 3 n/o (43 -44, 53 -54, 63 -64) CA 3-P-S 31 024 
on contactor K 2 and/or contactor K 3 

with CA II II D 3-72-N 
1 n/c (31-32) CA 3-P-S 01 025 + 25 
1 n/o (33 -34) CA 3-P-S 10 026 
1 n/c (31-32) 1' n/o (43-44) CA 3-P-S 11 027 +30 
2 n/c (31 -32, 41 -42) 2 n/o (53 -54, 63 -64) CA 3-P-S 22 028 + 50 
1 n/c (31-32) 3 n/o (42 -44, 53 -54, 63 -64) CA 3-P-S 31 029 
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Order No. 
Index No. 

Additional auxiliary contacts Order No. 
Index Weight 
No. 191 1 off 

Two-step starter CA II D 3+ CT 3 +CT 3 
For impulse contact control 

on contactor K 1 

with CA II D 3-9...CA II D 3-16 
2 n/c (21 -22, 31 -32) 
1 n/c (31-32) 1 n/o (43-44) 

with CA II D 3-23...CA II D 3-30 
1 n/c (21-22) 
2 n/c (21 -22, 31 -32) 
1 n/c (31-32) 1 n/o (43-44) 
2 n/c (31 -32, 41 -42) 2 n/o (53 -54, 63 -64) 
1 n/c (31-32) 3 n/o (43 -44, 53 -54, 63 -64) 

with CA II D 3-37-N...CA II D 3-72-N 
1 n/c (31 -32) 1 n/o (43-44) 
2 n/c (31 -32, 41 -42) 2 n/o (53 -54, 63 -64) 
1 n/c (31-32) 3 n/o (43 -44, 53 -54, 63 -64) 
on contactor K 2 and/or contactor K 3 

with CA II D 3-9...CA II D 3-16 
1 n/c (31-32) 1 n/o (43-44) 

with CA II D 3-23...CA II D 3-72-N 
1 n/c (31-32) 1 n/o (43-44) 
2 n/c (31 -32, 41 -42) 
1 n/c (31-32) 3 n/o (43 -44, 53 -54, 63 -64) 

CA 3-P-02 

Star-delta starter CAY 3 + CT 3 
Star-delta starter CAY 3 + CT 3 CT 3 

With timing element CZE 3 
on contactor K 1M 

with CAY 3-23...CAY 3-72-N 
1 n/o (23-24) 
on contactor K 2M 

with CAY 3-9...CAY 3-72-N 
1 n/c (31-32) 1 n/o (43-44) 
2 n/c (31 -32, 41 -42) 2 n/o (53 -54, 63 -64) 
on contactor K 3M 

with CAY 3-9...CAY 3-30 
1 n/o (21-22) 1 n/c (33-34) 

with CAY 3-9...CAY 3-72-N 
1 n/c (31-32) 1 n/o (43-44) 
2 n/c (31 -32, 41 -42) 2 n/o (53 -54, 63 -64) 
1 n/c (31-32) 3 n/o (43 -44, 53 -54, 63 -64) 

With time delay relay KOP 
on contactor K 1M 

with CAY 3-9...CAY 3-30 
1 n/c (21-22) 
1 n/o (23-24) 
2 n/c (21 -22, 31 -32) 
1 n/c (31-32) 1 n/o (43-44) 
2 n/c (31 -32, 41 -42) 2 n/o (53 -54, 63 -64) 

with CAY 3-37-N...CAY 3-72-N 
1 n/o (23-24) 
1 n/c (31-32) 1 n/o (43-44) 
2 n/c (31 -32, 41 -42) 2 n/o (53 -54, 63 -64) 
1 n/c (31-32) 3 n/o (43 -44, 53 -54, 63 -64) 
on contactor K 2M and/or contactor K 3M 

with CAY 3-9...CAY 3-30 

63 -64) 

1 n/o (23-24) 
1 n/c (31 -32) 1 n/o (43-44) 
2 n/c (31 -32, 41 -42) 2 n/o (53 -54, 63 -64) 

with CAY 3-37-N...CAY 3-72-N 
1 n/o (23-24) 
1 n/c (31-32) 1 n/o (43-44) 
2 n/c (31 -32, 41 -42) 2 n/o (53 -54, 63 -64) 
1 n/c (31 -32) 3 n/o (43 -44, 53 -54, 

3-P- 
3-P-0 
3-P-S 11 
3-P-S 22 
3-P-S 31 

3-P-S 11 
3-P-S 22 

A 3-P 

3-P-S 11 

-P -H` 

001 + 30 
002 

003 + 25 
004 + 30 
005 
006 + 50 
007 

008 +30 
009 + 50 
010 

011 +30 

012 
013 + 50 
014 

015 +25 

3-P-S 11 016 +30 
3-P-S 22 017 +50 

3-P-11 

3-P-S 11 
3-P-S 22 
3-P-S 31 

3-P-01 
3-P-H 10 
3-P-02 
3-P-11 
3-P-22 

3-P-H 10 
3-P-11 
3-P-S 22 
3-P-S 31 

3-P-H 10 
3-P-S 
3-P-S 

018 +30 

019 
020 + 50 
021 

3-P-H 1 

3-P-1 
3-P-S 
3-P-S 31 

022 +25 
023 
024 +30 
025 
026 + 50 

027 +25 
028 + 30 
029 + 50 
030 

031 +25 
032 +30 
033 + 50 

034 +25 
035 + 30 
036 + 50 
037 

Sprecher +Schuh 22 02 39 
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...VDC 

...VDC 

...VDC 

...VDC 

...VDC 

...VDC 

...VDC 

...VDC 

...VDC 

...VDC 

...VDC 

...VDC 

...V 50 

...V 60 

CA..3-...V.. 

Control Voltage 
Alternating and Direct Current Control 

Arrangement 
Order No. 
Index No. 

Arrangement 

Order No. addition for AC control 
Possible control voltages: Min. 12 V, 50 Hz/ 14 V, 60 Hz 

Max. 550 V, 50 Hz/630 V, 60 Hz 

Normal control voltages 
CS 3, CA 3-9...CA 3-72-N 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 

for CS 3, CS 3-9, CA 3-12, CA 3-16 
CA 3-23, CA 3-30 
CA 3-37-N, CA 3-43-N 
CA 3-60-N, CA 3-72-N 
Reset magnet CMR 3 (without*) 
Latch CV 3 (without*) 

Special control voltages 
for Contactors CS 3, CA 3-.. 

Reset magnet CMR 3 

Latch CV 3 

Indicate rated control voltage at 50 Hz 
or rated control voltage at 60 Hz 

Order No. addition for DC control 
Possible control voltages: Min. DC 12 V 

Max. DC 250 V 

Normal control voltages 
CS 3 C, CA 3-9 C...CA 3-72-N DC 12 V DC 11... 14 V 

DC 24 V DC 22... 28 V 
DC 48 V DC 44... 55 V 
DC 110 V DC 110...140 V 
DC 220 V DC 220...280 V 

for CS 3 C, CA 3-9 C, CA 3-12 C, CA 3-16 C 

(with DC magnet system see page 18) 
for CA 3-23, CA 3-30 

up to DC 110 V (incl. auxiliary contact LO1 and connections) 
> DC 110 V (incl. Varistor)2) 

for CA 3-37-N...CA 3-72-N1) (coil with integral Diode, 
incl. auxiliary contact LO1 and connections) 

for Reset magnet CMR 3 (without*) 
for Latch CV 3 (without*) 

Special control voltages 
for CS 3 C, CA 3-9 C, CA 3-12 C, CA 3-16 C 

(with DC magnet system see page 18) 
for CA 3-23, CA 3-30 

up to DC 110 V (incl. auxiliary contact LO1 and connections) 
> DC 110 V (incl. Varistor)2) 

for CA 3-43-N...CA 3-72-N1) (coil with integral Diode, 
incl. auxiliary contact LO1 and connections) 

for Reset magnet CMR 3 

for Latch CV 3 

Contactors with Latch CV 3 for DC control 
CS 3, CA 3-9...CA 3-72-N 
are to be ordered with AC operating mechanism and AC coil 
(same voltage 50 Hz.) 
e.g. contactor equipped with CV 3; closing control voltage DC 220 V: 
contactor CA 3-12-220 V 50 

Order No. Index No. 

001( +) 
0021+) 
003 ( + ) 

0041 +) 
0051+) 

0061 +) 

0081 +) 
0091 +) 

0101+) 

0131+) 
0141+) 

') 1 auxiliary contact used. 
2) Necessary for coil protection, also limitation 

of overvoltages (spikes) when switching off. 
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Technical Information 

Reliable operation 
- In any desired position 

Operationally reliable under vibration and 
shock conditions, suitable for use in vehicles 
and ships. 
Unaffected by climate, encapsulated standard 
design under tropical conditions. 
Unaffected by pollution, suitably encapsula- 
ted. 
On and off switching operation in one move- 
ment (tumbler charac.l. 
High in-rush current permissible due to boun- 
ce-free contact system and high contact pres- 
sure. 

- High permissible operating frequency. 

Rated insulation voltage U, according to: 
IEC, AS, BS, ASE, VDE 0660 
UL, NEMA, CSA, EEMAC 

Test voltage, 1 minute 
Max. supply voltage 
Min. pull-up voltage 

CS 3 (8 n/o...4 n/o 4 n/c) 
CA 3-9...CA 3-16 
AC and DC voltage 
Remaining contactors 
AC and DC voltage 

Dropout voltage 
AC voltage 
DC voltage 

Ambient temperature 
Storage transport 
Operation AC-1 encapsulated AC-2...AC-4 

with rated operating current 
with 85% rated operating current 
AC-1 open 

Resistant to climatic conditions 
Damp heat 

40°C/95% relative humidity 
Changing climatic conditions 

23°C, 83%/40°C, 93 % 

V 
V 
V 

n Us 

660 
600 
3000 
1.1 

n Us 

n Us 

n Us 

n Us 

0.8 

0.85 

0.35...0.65 
0.1 ...0.25 

-40°C... + 80°C 

-25°C... + 60°C 
-25°C... + 70°C 
-25°C... + 40°C 

56 days 

56 cycles 
Mounting position: 
As required within the given angle without limitation 

(full pullup voltage - and ambient temperature rang, any auxiliary 
contactblocks, timing element and latch). 

360° 

90° 

23° 

s SA 
SEV CSA 

Switzerland Canada 

CEBEC DEMKO 

Belgium Denmark 

Germanischer Lloyd's Reg. 
Lloyd of Shipping 
FRG UK 

UL listed 

U.S.A. 

NEMKO 

Norway 

RINA 

Italy 

UL recognized Electrical 
inspectorate 
Finland U.S.A. 

SEMKO 

Sweden 

Bureau 
Veritas 
France 

USSR Reg. 

Worldwide usage 
As far as possible, and as they are compatible, va- 
rious national and international specifications 
have been taken into consideration. The standard 
versions also fulfill the stringent North American 
requirements (with the same or slightly reduced 
performance characteristics, see pages 8...121. 
Worldwide usage is made possible by compliance 
with the following specifications. 

IEC 158-1, 292-1, 292-2 
AS 1023, 1029, 1202 
BS 4941, 5424 
CEI 17-3, 17-7, 17-8 
VDE 0660 
UTE NFC 63110 
SEV 1025 

Australia 
Great Britain 
Italy 
Germany 
France 

Switzerland 

For contactors, thermal overload relays and star- 
ters, the necessary approval has been obtained 
from those countries with comprehensive test, 
partial test and compulsory labelling. CSA and UL 
listed. 
Most devices have approved for use on ships by 
Bureau Veritas, Lloyds of Germany and Registro 
Italiano Navale (nominal values in accordance 
with IEC); U.S.A. Marine and Lloyds Register of 
Shipping (nominal values as per CSA) and UL Ma- 
rine (nominal values as per UL). 
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Technical Information 

Open terminals 
The terminals are opened at the factory in order to versal slot screws can be tightened with con- 
save an operation. Unused open terminals are se- ventional or cross slot screwdrivers. Guides sim- 
ated firmly in the unit and cannot fall out. The uni- plify the insertion of machine screws. 

tetal 
Limit stop 
Widely opened terminals permit trouble-free con- ductor from being pushed into the contact space 
ductor insertion. A limit stop prevents the con- when connecting. 

Touch protection 
The live parts of the unit are protected against accidental touching and correspond to specification 
VBG 4. 

Finger 
protected 

Back of hand 
protected 

Contactors 
CS 3 (C), CA 3-9 (C)...CA 3-30 
CA 3-37-N...CA 3-72-N (without cover) 
with cover (see page 22) 

Auxiliary contact blocks, accessories 
CS 3-P-..CA 3-P-.. 
CV 3, CZE 3, CZA 3 

Thermal overload relays 
CT 3 K-12, CT 3 K-17 
CT 3-12...CT 3-72 

42 22 02 

Rapid coil change 
Special coil voltages are often required with ex- 
port orders which necessitate a subsequent mo- 
dification to the contactor. The contactor coils of 
contactors up to CA 3-30 can be changed in a 

few seconds without the need of tools. Two 
screws need to be lossened with the 
CA 3-43-N...CA 3-72-N contactors. 

Mounting 
Numerous possibilities on base plates or perfora- 
ted plates with 5 mm grid. 
Integrated snap fitting onto mounting rail 
EN 50 022-35 to CA 3-30. Restraint against 
sideways movement during operation. 
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To international standards 
Terminal markings, number and type of auxiliary 
contacts as well as fixing dimensions comply 
with the European Standard. 

European Standards 
In the European Standard EN 50 005, CENELEC 
(the European Committee for Electro-Technical 
Standards) has laid down uniform terminal mar- 
kings and references for industrial low voltage 
switchgear. 

11 13 15 

)214)6 

3-pole 
switch 

(contactor) 

1 3 5 Overload 
protection device 

2 4 6 (thermal overload 
relay) 

Main contacts for contactors and starters 
The main contact terminal are designated with 
single digit numbers. 

Non-delayed Delayed auxiliary 
auxiliary contact contact elements 
elements 

113 

14 22 

157 65 

158 66 

Singles digit = Functional digit 
Tens digit = Location digit 

Overload protection 
device auxiliary 
contact elements 

F1 

197 

96 98 

Auxiliary contacts for contactors and starters 
Auxiliary contacts are designated with two digit 
numbers. The two terminals of a contact always 
display the same location digit. 

Example: 
Contactor CA 3 -12 -21 

Reference 
numbers 

K1 

Example: 
Control relay CS 3-62-E 

Reference numbers T 
Reference letters 

Al 

A2 

11 

2 

13 

4 

15 

6 

113 

114122 

133 

)34 

g113 123133143 153v v1183 

IA211)2131; 15-4 162084 

Reference 
Contactors 
The number and type of auxiliary contacts is gi- 
ven with a reference: 
First digit: number of n/o contacts 
Second digit: number of n/c contacts 

Control relays 
On control relays complying with the European 
Standard EN 50 011, the reference can be exten- 
ded by a reference letter. The reference letters E 

and Y refer to prefered arrangements through 
which the location of the contacts and terminal 
markings are clearly specified. The arrangement 

The European Standard EN 50 012 also specifies 
the terminal markings of n/o and n/c contacts of 
each reference for contactors having up to 5 auxi- 
liary contacts. 

digit is also the location digit. The CS 3 control re- 
lay arrangements shown in this catalogue at the 
present time having references with no reference 
letters, correspond to the contact arrangement 
most often used. The terminal markings comply 
with EN 50 005. 

CS 3, CA 3-9 ...CA 3-16 
Further possibilities 

35 x 50 35 x 60 35 x 50 34x 48 

I 

I 

L 

CA 3-23, CA 3-30 
45 x 50 45 x 60 45 x 55. 
r-- -- 

CA 3-37-N...CA 3-72-N 
57 60 x 90 60 x 100 

I 

I 

Drilling plan 
Two of the fixing holes conform to the prefered 
vertical distance between holes of 50 mm com- 
plying with EN 50 002/EN 50003. The horizontal 
distance between fixing holes on the CS 3 control 
relay and the CA 3-9...CA 3-16 contactors con- 
forms with the widely used measurement of 
35 mm. Further holes permit the use of other fre- 
quently used drilling plans. 

Sprecher +Schuh 22 02 43 

Indooroopilly Road Indooroopilly SPS SP086 Operations and Maintenance Manual

Q-Pulse Id TMS757 Active 29/01/2014 Page 215 of 403



Technical Information 

Permissible contactor switching frequency 

Interruption of running squirrel cage motors IAC-3) 
run-up time to =0.25 sec; relative duty cycle 40% 
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Electrical life 

The diagrams below are valid for the operating conditions of the duty 

Switching conditions for proof of electrical life (number of operations 
under load) in compliance with 158-1 (AC'-2 in compliance with UTE, 
NF C 63-110). 

classifications AC-1...AC-4 at 380/415 V. 50/60 Hz defined in IEC Duty Make Breake 
158-1. Classification ///e U/Ue cos qo /c//e U, /Ue con) 

AC-1 1 1 0.95 1 1 0.95 
AC-2 2.5 1 0.65 2.5 1 0.65 
AC-3 /e =" 17 A 6 1 0.65 1 0.17 0.65 

/e Rated operational current Ue Rated operational voltage /e > 17 A 6 1 0.35 1 0.17 0.35 
/ Making current U Voltage before make AC-4 /e -S 17 A 6 1 0.65 6 1 0.65 
Ic Breaking current Ur Recovery voltage /e > 17 A 6 1 0.35 6 1 0.35 

AC-1 Non, or lightly inductive loads, resistance furnaces AC-2 Inching (jogging) of slip-ring motors 
AC-3 Interrruption of running squirrel cage motors 
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Technical Information 

Contactor with CT 3 K thermal overload relay 
attached 

CT 3 K-P-10 auxiliary contact block pluggable 
onto thermal overload relay as an isolated auxilia- 
ry contact 

Reliable motor protection- a matter of confidence 
Sprecher +Schuh has always paid particular at- 
tention to motor protection and to the production 
of top-quality motor protection equipment. 
Although they are simple and inexpensive devi- 
ces, thermal overload relays are expected to relia- 
bly protect the motor against overloads. This re- 
quirement necessitates a high order of tripping 
accuracy and consistency. For trouble-free opera- 
tion, tripping must be completely independent of 
installation location, installation position and am- 
bient temperature. 
The consistently high quality of Sprecher + Schuh 
thermal overload relays is ensured by a complex 
longtime limiting current calibration procedure. 
Each individual unit is calibrated for the smallest 
and largest current. The accurate time/current 
characteristic curve obtained in this manner gua- 
rantees reliable motor protection for the user who 
must merely check that the wiring and the adjust- 
ment are correct. 

Perfect motor protection even in the event of pha- 
se failure 
For motors rated up to 10 kW, the 2-phase trip at 
max. 1.25 leF guarantee a heat buildup limitation 
to the value which occurs in the event of a 

3-phase trip at 1.2 /eF (maximum permissible trig- 
ger current according to IEC 292-11. 
This conclusion can be drawn from a study of the 
numerous published articles dealing with this to- 
pic and from our own extensive practical expe- 
rience. 
Although the CT 3 K thermal overload relays pos- 
sess no differential single-phasing protection, 
they nevertheless trip under 2-phase conditions 
at a maximum of 1.25 x set current (4F) (IEC spe- 
cifies a permissible value of 1.32 /eF) This is 

achieved by the precision direct current calibra- 
tion procedure: after a prolonged heating-up pe- 
riod until stable temperature relationships bet- 
ween all elements are established, the thermal 
overload relay is adjusted to trip under 3-phase 
conditions at 1.13...1.14 /eF. In this manner, the 
CT 3 thermal overload relays guarantee perfect 
motor protection even in the event of a phase 
failure. 

CT 3 K thermal overload relay 

A 

B 

A Electrical connection/mechanical attachment 
pins for direct attachment to contactors 
CA 3-9 ICI, CA 3-12 ICI, CA 3-16 (C). 

B Built-in wire connection from triggering con- 
tact (95) to coil 182). Can be removed if requi- 
red. 

46 22 02 

With plugged on auxiliary contact block 

D 

C 

C Switch setting indicator (thermal overload re- 
lay ready for operation or tripped) 

D Red O/R button: an integral off button for test 
tripping and resetting. 

E Direct start current adjustment scale with set- 
ting knob. 

F Auxiliary scale for adjusting current for star 
delta starting. 

G Front mounted trigger contact connections. 
H Signal contact connections. 

Sprecher +Schuh 
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Time/current characteristics of thermal overload 
relay (thermally delayed overload relay) 
Mean value of tolerance bands three-phase hea- 
ted. curves relate to relay cold - - -cur- 
ves relate to relay at operating temperature (ar set 
current load.). Tolerance: trip time 
±20% 1± 10% for current). Function limits and 
temperature compensation from -25°C... 
+70°C. 

CT 3 K-12, 0,1...4 A 

2h 

1000 

100 

10 

0,81 2 4 6 10 20 
Multiples of current setting IeF 

Tripping limits specified in IEC 292-1 for 
-5°C...+40°C are satisfied in range -20°C... 
+60°C. 

specified points relative to operating 
temperature state in compliance with 
IEC 292-1 (type 1) and SEV publication 
138. 

Two-phase loading (phase failure): 
Trip limits 1.05..1.32 of set current 4F in accor- 
dance with IEC 292-1. For motors up to 10 kW, the 
two-phase trip at max. 1.25 /eF guarantees heat 
buildup limitation to the value which occurs on a 

threephase trip at 1.2 4F, 

CT 3 K-12, 4...12,5 A CT 3 K-17, 12,5 ...17 ,5A 

2h 

1000 

100 

10 

A 

a 

N 

0,8 1 2 4 6 10 20 
Multiples of current setting ieF 

Coordination with short-circuit protection 

Setting range 

Direct on-line Star-delta 
starting [A] starting [Al 
CT 3 K-12 
0.1 ... 0.15') 0.17... 0.26') 
0.15... 0.23 "I 0.26... 0.40') 
0.23... 0.35') 0.40... 0.61') 
0.35... 0.55 0.61... 0.95 
0.55... 0.80 0.95... 1.40 
0.80... 1.20 1.40... 2.10 
1.20... 1.80 2.10... 3.10 
1.80... 2.70 3.10... 4.70 
2.70... 4 4.70... 6.90 
4 ... 6 6.90...10.40 
6 ... 9 10.40...15.60 
9 ...12.50 15.60...21.60 

Max. current rating 
For fitting of backup fuse [AP I 
to contactor coordination type 
CA... "a» "co 

3-9 (C) 25 
3-12 (C) 25 
3-16 (C) 25 

25 
25 
25 
25 
25 
25 
25 
25 

12(C),16(C)40 

0,632) 
1 21 

2 
2 
2 
4 
4 
6 
10 
16 
20 
25 

CT 3K -17 
12.5...17.5 21.6...30.3 3-16 (C) 40 36 

Rated insulation voltage 
Main and control circuit IEC AC 660 V 

CSA/UL AC 600 V 
Auxiliary contacts see page 50 
Connections see page 13 
Contacts Terminal markings in accordance with EN 50 005 

Fl LiI[1[1 
96 2 4 6 

Installation and current settings 
- Mounted on vertical surface, any orientation: setting current 

le= rated operating current In of motor. 
- Mounted on horizontal surface with scale facing up: setting current 

ieF = 0.91 /n. 

360° 360° 

') Aux. contacts: short-circuit protection with- 
out contact welding, in accordance with 
IEC 337-1 B. 

Contactor with thermal overload relay: 
Short circuit coordination type «a» according 
to IEC 292-1 A, contact welding or open-cir- 
cuit on thermal overload relay possible at high 
shorting currents. 
Short circuit coordination type aCD according 
to IEC 292-1 A, easily defeated contact wel- 

ding possible. Thermal overload relay time/cur- 
rent characteristic remains unchanged, no ot- 
her damage. 
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, T 2; SEV 1066, 
GI; e.g. Sprecher +Schuh types SM and SN 2, 

GEC English Electric types T and GTF..., Sie- 
mens type 3 NA 1, slow acting screw-type fu- 
ses (DT). One current rating setting higher is 

2) 

3) 

) 

7) 

permissible in each case (max. 1.6 /n) for fast 
acting screw-type fuses (DI. Backup fuses in 
function of unaffected mains short-circuit cur- 
rent and welding protection available on re- 
quest. 
Not admissible according to SEV-HV. 
Max. 36 A according to SEMKO, DEMKO, 
NEMKO, Finland. 
Not approved by DEMKO 
Not approved by CSA and UL. 
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Technical Information 

CA 3-16 contactor with 
CT 3-16 thermal overload relay attached 

CA 3-12 thermal overload relay with 
CMR 3 reset magnet 

Base for separate monting 

48 22 02 

Thermal overload relay for universal application 
Thermal overload relays with special characteris- 
tics and additional equipment are required for 
specific applications: differential tripping, selec- 
table automatic reset, attachable accessories 
such as reset rod, reset magnet and base for 
separate mounting. The CT 3 thermal overload re- 
lays fulfill all these requirements. When neces- 
sary, they are used in place of the CT 3 K thermal 
overload relays up to 12.5 A. Above this value, all 
thermal overload relays are of the universally use- 
able type CT 3. 

Top-quality trip action 
The CT 3 thermal overload relays are also subject- 
ed to a protracted limiting current calibration. Ev- 
ery thermal overload relay is individually calibrat- 
ed for the lowest and highest current. The ac- 
curate time/current characteristic curve obtained 
in this manner guarantees reliable motor 
protection for the user who needs only check for 
correct wiring and adjustment. 
The CT 3 thermal overload relays possess high 
tripping accuracy and consistancy. Tripping is in 
no way dependent on the installation location, the 
mounting position or the ambient temperature. 

Operational selector-setting knob (F) 
Set to required 
operation 

Differential tripping for motor protection In the 
event of phase failure 
Differential tripping must be provided for motor 
rated above 7.5 kW for reliable motor protection. 
This results in accelerated tripping in the event of 
a phase failure. 
Motors rated below 7.5 kW are reliably protected 
by the CT 3 K thermal overload relay (without 
differential tripping). The more complex CT 3 
thermal overload relays should be used only when 

has differential triggering , special thermal 
overload relay sensitive to phase failure or ac- 
celerated tripping in the event of phase failure 
are expressly requested. 

Completely equipped 
- Function selection knob for the manual or au- 

tomatic selection reset mode 
- Third setting for test tripping with reset button 
- Slider for checking the snap-action contact 

manually 
- 3 labelling options: self-adhesive paper labels, 

paper tags or clip-on tags 
- Integrated signal contact 

test man. 

Automatic 
reset 

No No 

Depressing button (RI Relay 
gives rise to reset 

Yes Yes 

Contactor 
switch-off 

Yes No 

auto. 

Yes 

No 

Yes 

Isolated signal contact 
The integral signal contact (n/o) is isolated from 
the tripping contact (n/c). This permits the selec- 
tion of trip signal voltage other than that of the 
control voltage. 

Simple module system 
- Can be directly attached to a number of 

contactors 
- Base for separate mounting with input termi- 

nals and integrated snap-action attachment 
for EN 50 022-35 top hat rails 

- Attachable reset rod for reset button extention 
- Attachable reset magnet for remote reset 

Sprecher +Schuh 
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Thermal overload relay time/current characteris- 
tic (thermally delayed over-current relay) 
Mean value of tolerance bands, heated in three 
phases. Curves from cold state, curves 
- - in operationally warm state (loaded with the 
set current). Tolerance: trip time ± 20% ( ±10% 
for current). 
Function limits and temperature compensation 
from -25°C... + 70 °C. Tripping limits specified in 
IEC 292-1 for -5°C...+40°C are satisfied in 
range -20°C...+60°C. 

CT 3-12, 
0,1 ... 0,16 

3,8...6A 

2h 

1000 

100 

Two-phase loading (single phase failure) 
Trip limiting current approx. 85% of the 3-phase 
trip limiting current 10 

E 

cs 

1 

o. 

Specified points from the cold state in 
compliance with SEV-Publication no. 

A 138 (quality sing) 

CT 3-12,6...9,5 A, 8,5...12,5 A CT 3-17, CT 3-23, CT 3-32 

A 

0,81 2 4 6 10 20 
Multiples of the current setting /eF 

CT 3-42, CT 3-52, CT 3-63, CT 3-72 

1000 

2h Ak 

1000 

2h A 

1000 

2h 

100 

10 

100 

10 

1 

100 

10 

1 

0,81 2 4 6 10 20 
Multiples of the current setting IeF 

0,81 2 4 6 10 20 
Multiples of the current setting leF 

Setting range 

Direct-on-line 
starting (Al 

Star-delta 
starting [A] 

Max. rated current 
For fitting of back-up fuse [Al') 
to contactor co-ordination type 
CA 3- ... OC)) 

CT 3-12 
0.1 ...0.16 
0.15...0.24 
0.24...0.38 
0.38...0.62 
0.62...1 
1 ...1.6 
1.6 ...2.5 
2.5 ...4 
3.8 ...6 
6 ...9.5 

0.17...0.28 
0.26...0.42 
0.42...0.66 
0.66...1.07 
1.07...1.7 
1.7 ...2.8 
2.8 ...4.3 
4.3 ...6.9 
6.6 ...10.4 
10.4...16.5 

9 (C) 
12 (C) 
16 (C) 

25 
25 
25 
25 
25 
25 
25 
25 
25 
25 

0.632) 
1 2) 

2 
2 

4 
4 
6 
10 
20 
25 

8.5 ...12.5 14.7...21.7 12 IC), 16 (CI 40 25 
CT 3-17 
12 ...17.5 20.8...30.3 16 (C) 

23 
30 

40 403) 
403) 
40 

CT 3-23 
16 ...23 27.7...39.8 23 

30 
50 
50 

CT 3-32 
23 ...32 39.8...55.5 30 50 

Sprecher +Schuh 

A 

N 
0.8 1 2 4 6 10 20 
Multiples of the current setting /eF 

Setting range Max. rated current 
For fitting of back-up fuse IAI 

Direct-on-line Star-delta to contactor co-ordination type 
starting [Al starting IA] CA 3- ...-N «c* 
CT 3-42 
25...32 43.3...55.5 37...72 80 
32...42 55.5...72.5 37...72 100 
CT 3-52 
40...52 70 ...90 43, 60, 72 125 
CT 3-63 
52...63 90 ...110 60, 72 160 
CT 3-72 
58...72.5 100 ...125 72 160 

Rated insulation voltage 
Main and control circuit IEC AC 660 V 

CSA/UL AC 600 V 
Auxiliary contacts see page 50 
Connections see page 13 
Mounting position: any 
Current adjustment: adjustment current 

4F = rated current motor la 
Certification in accordance with PTB 
The CT 3-12 and CT 3-17 thermal overload relays are suitable for the 
protection of explosion-proof motors and can be used for electrical 
installations in hazardous locations as specified by VDE 0660/8.69 and 
VDE 0165/6.80. Foot notes see page 47 
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Technical Information 

CS 3 control relay and CA 3 
contactor with CV 3 mechanical latch 

Pick-up power AC 
DC 

Pick-up voltage 

Control voltage 
Signal duration 
Switching frequency 

Switching delay 

same as for contactor without CV 3 (see pages 8...12) 
CS 3, CA 3-9...CA 3-16 W 85 
CA 3-23...CA 3-30 W 130 
CA 3-37-N...CA 3-72-N W on request 
(on signal) min./max. 
CS 3, CA 3-9...CA 3-16 n Us 0.80...1.1 
CA 3-23...CA 3-30 n Us 0.85...1.1 
CA 3-37...CA 3-72-N n Us 0.85...1.1 

AC DC 

(on signal) s 0,05 min. 0.15...15 max. 
with 50 ms signal duration ops./hr 3000 600 
at 15 s signal duration ops./hr 240 30 
(contacts on contactor) 
on signal ms 10...25 
off signal ms 14...10 

Timing elements CZE 3, CZA 3 
Mechanical service life 
Repeatability 
of set value and 1 mill. actuations 
under constant ambient conditions 

Adjustment range 

mill. of act. 5 

0.3... 30 s % 
1.8...180 s % 

Under changing ambient temp. conditions per 1 K 

Setting: Logarithmic second scale for preselection: correction after timing 
Ambient conditions as for contactors (see page 6...12), with the exception of: 
extreme dust (filter choking) and cold moisture (icing) 

±6 
±10 
0.5 

CV 3 mechanical latch 
Mechanical service life 
Pick-up power (off signal) AC 

DC 

mill. of act. 3 
VA (WI 45 (40) 
W 25 

Pick-up voltage 
Signal duration 
Switching frequency 

Switching delay 

(off signal) min./max. 
(off signal) min./max. 
30 ms signal duration 
15 s signal duration 
(contacts 57, 58, 65...68) 
on signal 
off signal 

n Us 0.6 ...1.1 
0.03...15 

ops./hr 3000 
ops./hr 30 

MS 
MS 

24...45 
6 ...10 

CMR 3 reset magnet 

I 

Pick-up power 

Pick-up voltage 
Dropout voltage 

Signal duration 

AC VA (WI 
DC 

90 (80) 
30 

min./max. n Us 0.85...1.1 
AC min./max. n Us 0.7...0.2 
DC min./max. n Us 0.7...0.1 
AC min./max. s 0.04_10'1 
DC min./max. s 0.04...10') 

CA 3-P-Z time-delayed auxiliary contact blocks 
Mechanical service life 
Switching delay 

mill. of act 5 

ON ms approx. 40 
OFF ms approx. 40 

RC voltage limiter links 
For alternating current RC link CRC 3 

Surge factor n= Umas./Un 1 2 
For direct current Diode link CRD 3 

Voltage limitation n 0.2...0.8 
Switch-off delay 
CS 3 C, CA 3-9 C...CA 3-16 C ms 60 ...100 
CA 3-23, CA 3-30 
CA 3-37-N-...CA 3-72-N ms 30 ...40 
Varistor link CRV-3 
Voltage limitation n 1.2...2.5 
Switch-off delay unchanged see page 8..12 

Switching capacity of auxiliary contacts (auxiliary contact blocks, timing elements, mechanical latch, thermal overload relays) 

Auxiliary contacts of max.permissible 
back-up fuse 
(A] 

/then- 
caps. 
[A] 

Switching of AC solenoids AC-11 [Al 

48V 110V 220V 240V 380V 415V 440V 500V 660V 
Auxiliary contact blocks (aux.cont.on contactor, s.p.8...12) 
Timing elements CZ..3 12 12 8 6,5 6 5,5 3 2,5 2 1,7 1 

Mechanical latch CV 3 
Auxiliary contact block, time-delayed CA 3-P-Z 10 6 
Thermal overload relays CT 3, CT 3 K,cont. 95-96 10 4 4 3,5 3 2,5 1,6 1,4 1,25 1 0,15 

cont. 97-98 6 4 

') Operate in series only with early make/late break 
50 22 02 Sprecher +Schuh 
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Sprecher + Schuh 

Notes 
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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 QLD. 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 QLD. 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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CA 1 contactor system 
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The successful 
system for 
rigorous 
applications 

The winning points: 
Logically planned 
modular system 
Dependable and 
safe function 
For worldwide 
applications 

Logically planned 
modular system 
The elements of the CA 1 contactor 
system provide all that is necessary for 
control and motor protection 
applications up to 1100 kW, and with 
star-delta starting, up to 1900 kW. 

The thermal relays of up to 500 A can 
be directly mounted on to all contactors. 
Any desired contactor combinations are 
possible using profile bars. 

2 2210 Sprecher + Schuh 
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Complete accessory range 
The CA 1 contactor system also 
includes a complete and unified 
accessory range comprising the 
following elements: 

Auxiliary contact blocks 
Neutral conductor connections 
Earthing terminals 
Extra terminals for cables and 
larger cross-sections 

ttl 
000 

Resistor attachment for direct 
current control 
Mechanical interlock for reversing 
contactors 
Add-on latching 

Reset rod and magnet for remotely 
actuated reset 

Comprehensive 
programme 

3-phase contactor series having 
a unified design principle up to 
1250 A 
Direct current contactors for 80 A 
and 150 A 
UL listed contactors for unrestricted 
use in the USA 
Thermal overload relais matched to 
the contactors up to 1250 A 
Latched contactors 

Practically related 
type-grading 
The CA 1 contactor system is graded 
according to the standard motor 
dimensions. For all rating classes there 
is an ideally matched contactor. 

Sprecher + Schuh Edition March 1985 2210 3 
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Safety and 
dependability 
without 
compromise 

The CA 1 contactor 
system provides you 
with the flexibility for 
the solution of all 
control problems with a 

high level of reliability. 
Because all 
components are of 
superior quality and 
designed for the 
toughest applications. 

Continuous reliability 
The CA 1 contactor system has proved 
itself trustworthy repeatedly in severe 
industrial applications: 

The extremely sturdy construction of 
contactors and thermal overload 
relays is the end product of 
Sprecher + Schuh's experience in the 
development and production of 
electrical switchgear which goes 
back over more than 80 years. 

Wear-resistant materials for bearings 
and sliding contact surfaces, 
together with generously 
dimensioned magnet surfaces, 
guarantee an above average 
mechanical life. 

Reduced stresses on mounting 
surfaces are achieved by contact and 
magnet system moving in counter 
directions. From the CA 1-250 the 
magnet halves too, move in opposite 
directions. 
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High permissible 
switching currents 
A low-chatter contact system, high 
specific contact pressure and low 
impact velocity due to the use of a lever 
system, result in a high make and break 
capacity. This permits the use of higher 
value preliminary fuses. 

Trustworthy motor 
protection 
Every single thermal overload relay CT 1 

undergoes calibration of the minimum 
and maximum adjustabel current 
according to practical operation. This is 
performed using a time consuming long- 
term heating process. This, together 
with Sprecher + Schuh's years of 
experience in the production of thermal 
overload relays are a guarantee of 
accuratee and dependable tripping, 
even after years of use. 

High electrical rating Universal auxiliary 
contacts 

Rapid arc-extinction provided by the 
loop-form current path and effective 
quenching, result in all operating modes 
in a long electrical life and high 
permissible operation frequency. 

Exemplary ease 
of servicing 
All components in the CA 1 contactor 
series are easily accessible from the 
front: 
Terminals and mounting screws, 
quench chambers and main contacts, 
auxiliary contacts, coil and magnet 
surface. 

All auxiliary contacts are located right at 
the front and are on one level. 
Simply by changing over the springs, 
the contact bridge can be reversed, 
changing the contacts from make to 
break. 
Also possible are overlapping functions 
(early make/retarded break). Functional 
dependability is decisively enhanced by 
the mutual restraint of make and break 
contacts. 
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For unrestricted 
worldwide 
applications 

With the CA 1 series 
you have invested in a 
system which has been 
tried and approved 
throughout the world. 
Because CA 1 is 
internationally licensed 
and proves its reliability 
even under the most 
extreme conditions. 

Electrical 
Insp 
Fin la 

Lloyd's Register 
of Shipping 
UK 

US RINA Germanischer Bure,, 
Lloyd Veritas 
FRG France Italy 

Internationally licensed A worldwide presence 
Worldwide application of the 
standard version through compliance 
with the following specifications: 
IEC, AS, BS, NEMA, VDE Lloyd's 
Reg. of Shipping, Bureau Veritas. 
Approvals by DEMKO, FI, NEMKO, 
SEMKO, SEV, Germanischer Lloyd. 
Standard contactors up to CA 1-480, 
thermal overload relays up to 
CT 1-500 and starters are CSA listed 
and UL recognized. 
See page 41 for UL listed contactors 
and starters 

Sprecher + Schuh's worldwide service 
network and customer oriented 
advisory service are a guarantee of the 
safety and high level of system and 
equipment dependability. In practically 
all countries and in all five continents 
the experience and know-how of the 
whole group of companies is at the 
customer's disposal. 

For all applications 
Even the most extreme external 
conditions cannot impair the functional 
dependability of the CA 1 contactor 
system. 

Contactors CA 1-60...CA 1-480 can 
be installed in any attitude 
They are not susceptible to 
contamination, vibration and shocks 

They function correctly even in 
extreme temperatures and in tropical 
climates 
Thermal overload relays have 
outstanding temperature 
compensation, functioning 
accurately and dependably over the 
wide temperature range -25° 
C... + 70° C. 
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Selection Tables 

Ordering description 

Starters and Contactors CA 1 

Thermal Overload Relay CT 1 

Direct Current Contactors CC1 
Direct Current Starters CC1 + CTC1 

Technical Information 

Sprecher -4- Schuh 

Table of contents 

8...10 
8...10 

34 
36 

Order Number Arrangement 11 

Contactors CA 1 

Starters CA 1 + CT 1 

Thermal Overload Relays 
CT 1 and CTY 1 

Thermal Overload Relays 
CTA 1 and CTYA 1 

Accessories 

Control Voltages 

Reversing Contactors CAU 1 

Reversing Starters CAU 1 + CT 1 

Star-Delta Starters 

CAY + CT (Y) 1 

CAY + CT (Y) 1 + CT (Y) 1 

Two-Step Comtactors CA II W1 

Two -Step Starters 
CA II W1 + CT 1 + CT 1 

Direct Current Contactors CC 1 

Direct Current Starters 
CC 1 and CTC 1 

Thermal Overload Relay 
CTC 1 and CTCA 1 

Latched Contactors 
CAV 1 and CCV 1 

Latched Starters CAV 1-CT 1 

CCV 1 + CTC 1 

Contactors CA 1U, UL Listed 

Starters CAT 1U + CT 1U 
UL Listed 

19...21 

22...23 

24 

25...26 

27...30 

31 

32...33 

35 

35 

35 

37...38 

39...40 

41 

42...43 

44...47 
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CA 1 Contactors and 
CT 1 Thermal Overload Relays Selection Tabble 

Contactors CA 1-60 

at 
CA 1-100 

a_ 

CA 1-150 

Operating voltage V 220 240 380 415 500 660 220 240 380 415 500 660 220 240 380 415 500 660 
/th' ) open 3) A 
AC-12) kW 

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 
91 104 160 

240 
172 

240 
208 

240 
275 

enclosed 3) A 
kW 

125 125 125 
48 52 82 

125- 
90 

125 

108 

125 
143 

140 140 140 
53 58 92 

140 
100 

140 
120 

140 
160 

180 180 180 
69 75 120 

180 
130 

180 
155 

180 

206 
Switching of 3-phase motors 
AC-2 Slip-ring motors 3) A 
AC-3 Squirrel-cage motors kW 

off during running 3) HP 

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 

55 55 90 
75 75 125 

170 
95 
130 

170 

120 
160 

- 

AC Squirrel -cage motors A 
plugging 3) kW 
inching HP 

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 
45 48 80 
60 65 110 

150 
86 
1.15 

150 
110 
150 

- 

A 
Star-delta starting 3) kW 

HP 

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 
90 90 160 
125 125 220 

290 
165 
225 

280 
200 
270 

- 

Switching of 3-phase capacitors 
Single open2) kVar 48 52 83 90 110 145 53 58 92 100 120 160 64 70 110 120 145 
cap.'s) enclosed2) kVar 35 37.5 60 63 75 100 37 41 65 70 85 110 50 55 85 90 110 
Capacitor open2) kVar 48 52 70 70 70 70 53 58 90 80 90 90 64 70 110 120 145 - 
banks") enclosed2) kVar 35 37.5 60 63 70 70 37 41 65 .70 85 90 50 55 85 90 110 

Back-up fu. (with. 0/L") A 200 250 315 
Auxi- back-up fuse13) A 25 25 25 
liary /th, open2) A 25 25 25 
contacts /th, enclosed2) A 16 16 16 

AC -119) A 12 11 6 5 4 1.5 12 10 6 5 4 1.5 12 10 6 5 4 1.5 
numbers) 2 4 6 2 4 6 2 4 6 8 

CSA approved ratings (Gonada)") 
Standard sizes (NEMA, EEMAC) 31h 4 4'h 
Contin. curr. rat. open A 135 160 200 
Contin. curr. rat. encl. A 125 150 180 
Voltage AC V") 200 230 460 575 200 230 460 575 200 230 460 575 
Motor load (with and HP 
without therm. oberl.) (HP, 3ph.) 

40 40 85 110 50 50 100 140 75 75 150 190 

Coil AC pick-up VA (W) 
burden hold-in VA (W) 

900 (490) 

65 (13) 
900 (490) 
65 (13) 

2000 (940) 
90 (21) 

DC pick-up W 
hold-in W 

470...760 
28...45 

470...760 
28...45 

1050...1700 
37...60 

Switching closing ms 25...30 25...35 30...45 
deaiy opening ms 20...30 20...30 20...30 
Endu- mechanical mil.op. 10 10 10 
rance AC-3, MainCont. mil.op. 1.1 (380/415 VI 

1 (380/415 VI 1.3 (380/415 VI 
AC-1 1, Aux.Cont. mil.op. 5 (220 V, 2 A) 5 (220 V, 2 A) 5 (220 V, 2 A) 

Thermal 
overload relays 

CT 1-150 CT 1-90 

Setting range for direct starting 
Setting range for YA-starting 
Thermal overload relay 
for fitting to contactor 
Max. rated current of back-up 
fuse, type (c)") 
Thermal overload relay 
for separate mounting CTA 1-150 

[Al 
[A] 
CT 
CA 

[A] 160 160 

65...100 
110...170 
1-150 
1-60 1-100 1-150 

100...150 
170...260 
1-150 
1-60 1-100 1-150 

70...90 
121...156 
1-90 
1-60 1-100 1-150 

200 200 250 250 

1-150 

200 200 315 

1-90 

1) 

2) 

Rated thermal current /th and rated power 
AC-1 (switching of resistive or light-induc- 
tive loads, resistance furnaces) in accor- 
dance with IEC, AS, BS, SEV and VDE 
0660 part 2. (Ith = continuous thermal 
current ithz). 
<Open) values are related to an ambient 
temperature of 40°C, the <enclosed) valu- 
es to 60°C (from CA 1-480 to 50°C). 
AC-2...AC-4 and VA starting, same valu- 

See pages 8...10 for further foot notes. 

3) 

6) 

es for <open) and <enclosed). 
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 cur- 
rents given under AC-3 have been verified 
in accordance with the test conditions for 
AC-4. 50-60 Hz. 
AC-2: 16A, 8.5 kW, 11.5 HP 

8) 

7) 

8) 

AC-2: 16A, 10.5 kW, 14 HP 
Dependant on the cross-sectional area of 
the connecting cable, the contactor may 
have to be fitted with larger additional 
main current connecting terminals, 
With CA 1-60...CA 1-480, easily con- 
verted from n/o to n/c or vice-versa. 

9) Switching of AC magnets. 
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 CA 1 Contactors and 
CT 1 Thermal Overload Relays 

Contactors CA 1-250 

mo 

CA 1-480 

Selection Tabble 

CA 1-630-N 

Operating voltage V 
open 3) A 

AC -12) kW 
enclosed 3) A 

kW 

220 240 
300 300 
115 125 

250 250 
95 104 

Switching of 3-phase motors 
AC-2 Slip-ring motors 3) A 
AC-3 Squirrel-cage motors kW 

off during running 3) HP 
AC-4 Squirrel-cage motors A 

plugging 3) kW 
inching HP 

A 
Star-delta starting 3) kW 

HP 
Switching of 3-phase capaCitors 

Single open') kVar 
cap.") enclosed2) kVar 
Capacitor open2) kVar 
banks20) enclosed2) kVar 

Back-up fu. (with. 0/L13) A 
Auxi- back-up fuse' 3) A 
liary Ith, open2) A 
contacts /th, enclosed') A 

AC-1 1°) A 
numberal 

CSA approved ratings ICanadal' 9 
Standard sizes (NEMA, EEMAC) 
Contin. curr. rat. open A 
Contin. curr. rat. encl. A 
Voltage AC V") 
Motor load (with and HP 
without therm. oberl.) (HP, 3ph.) 

Coil AC pidk-up VA (W) 
burden hold-in VA (W) 

Switching 
dealy 
Endu- 
rance 

250 250 
75 80 

100 110 

250 250 

75 80 

100 110 

430 430 

132 132 

175 175 

80 90 
70 75 
80 90 
70 75 

400 
25 
25 

16 

12 10 

2 4 

5 

300 
270 
200 230 
75 100 

380 415 500 660 220 240 380 415 500 660 220 240 380 415 500 660 

300 
200 

300 
215 

300 
260 

300 
340 

500 
190 

500 
210 

500 
330 

500 
360 

500 
430 

500 
570 

900 
330 

900 
350 

900 
560 

900 
610 

900 
740 

900 
970 

250 
165 

250 
UM 

250 
215 

250 
285 

480 
180 

480 
200 

480 
315 

480 
350 

480 
415 

480 
550 

790 
300 

790 
330 

790 
520 

790 
570 

790 
680 

790 

900 

250 

132 
175 

250 
150 
200 

230 

160 

220 

175 

160 

220 

480 

150 

200 

480 

160 

220 

480 

250 
350 

500 
300 
400 

480 

335 

450 

270 

250 

340 

630 

200 

270 

630 

220 

300 

630 

335 
450 

650 
375 
500 

630 

450 

600 

630 

600 

800 

250 

132 

175 

250 
150 
200 

230 

160 

220 

80 

75 

100 

300 

90 

125 

290 

90 

125 

300 

160 

220 

325 
185 
250 

310 

220 
300 

140 

132 
175 

430 

132 
175 

400 

132 
175 

380 

200 
270 

380 
220 
300 

360 

250 

350 

270 

250 

350 

430 

230 

315 

430 
260 
350 

420 

300 

400 

280 

260 

350 

800 

260 

350 

800 

280 

380 

800 

450 

600 

800 
480 
650 

800 

580 

780 

430 

400 

540 

1100 

335 

450 

1100 

375 

500 

1100 

600 

800 

1100 

670 

900 

1100 

800 

1070 

1100 

1050 

1400 

140 150 180 240 135 145 230 250 300 400 175 190 300 330 400 520 
115 125 150 200 125 140 220 240 290 380 175 190 300 330 380 500 

140 150 180 185 135 145 230 250 300 300 175 190 300 330 400 520 
115 125 150 185 125 140 220 240 290 300 175 190 300 330 380 500 

800 1250 
25 35 

25 30 
16 20 

6 5 4 1.5 12 10 6 5 4 1.5 10 9 6 5.5 4 2 

6 8 2 4 6 8 2 4 6 8 

+ 

400") 
38019 

460 575 200 230 460 575 
200 250 150 175 350 400 

DC pick-up 
hold-in 
closing 
opening 

mechanical 
AC-3, MainCont. 
AC-1 1, Aux.Cont. 

ms 
ms 
mil.op. 
mil.op. 
mil.op. 

2400(11001 
85118) 
1500...2400 
45...75 
20...35 
15...25 
3 

1.3 (380/415 V) 

3 (220 V, 3 A) 

4000(1500) 
150(241 
2700...4300 
50...80 
25...40 
20...30 
2 

0.7 (380/415 V) 

2 (220 V, 4 A) 

700013000) 
180 (60) 
2100 
40 
35...70 
35...50 

0.6 (380/415 V) 

5 (220 V, 3 A) 

Thermal 
overload relays 

CT 1-145 CT 1-200 CT 1-290 CT 1-400 
r- 

Setting range for direct starting [A] 
Setting range for VA-starting [A] 
Thermal overload relay CT 
for fitting to contactor CA 
Max. rated current of back-up 
fuse, type CO 3) [A] 200 250 

90...145 
156...251 
1-145 
1-60 1 -100 1 -150 1 -250 

140...200 
242...346 
1-200 
1-150 1-250 1-480 

180...290 
312... 502 
1-290 
1-250 1-480 

275...400 
476...693 
1-400 
1-480 1-630-N") 

Thermal overload relay 
for separate mounting CTA 1.145 

CA 1 -60... CA 1-480: also approved by 19 
Lloyd's Register of Shipping and UL reco- 
gnized. 
See catalogue 22 01 for UL listing of spe- 
cial arrangements of CA 1U-60...CA 1 U- 
480 having (partly) slightly reduced ra- 
tings. 

") Rated motor voltages. Corresponding no- 
minal 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...10 for further foot notes. 
Sprecher + Schuh 

10) 

12) 

315 315 315 400 400 400 500 800 800 

1-200 

Fuse type (c) in accordance with IEC- 
292 -1 A: 
Short-circuit protection for contactors 
and contactors with thermal overload re- 
lays, light contact welding (can be easily 
broken apart) admissible. Time-current 
characteristic remains unchanged. No 
other damage. 
Auxiliary contacts: Short-circuit protec- 
tion without contact welding. 
Low voltage and HRC fuses in accordan- 
ce with IEC 269-2 and -3, gl, gll; VDE 

1-290 1-400 

0636/2 and /3, gL; SEV 1010, T; SEV 
1018, T2; SEV 1066, gl; eg. Sprecher + 
Schuh types SM and SN 2, Siemens 
type 3 NA 1; GEC-English Electric types T 
and GTF...; slow-acting screw fuses 
(DT). The next higher rating of rated cur- 
rent 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. 
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CA 1 Contactors and 
CT 1 Thermal Overload Relays Selection Tabble 

Contactors 

Operating voltage V 
/th' open 3) A 
AC-12) kW 

enclosed 3) A 
kW 

Switching of 3-phase motors 
AC-2 Slip-ring motors 3) A 
AC-3 Squirrel-cage motors kW 

off during running 3) HP 
AC-4 Squirrel-cage motors A 

plugging 3) kW 
inching HP 

A 
Star-delta starting 31 kW 

HP 
Switching of 3-phase capacitors 

Single open2) kVar 
cap.") enclosed2) kVar 
Capacitor open') kVar 
banks20) enclosed2) kVar 

Back-up fu. (with. 0/L'3) A 
Auxi- back-up fuse' 3) A 
liary hh, open2) A 
contacts /th, enclosed2) A 

AC-119) A 
number') 

CSA approved ratings (Canadal10) 
Standard sizes (NEMA, EEMAC) 
Contin. curr. rat. open A 
Contin. curr. rat. encl. A 
Voltage AC V ") 

CA 
1-800-N 

CA CA 
1-1000-N 1-1250-N 

0 o sq.* .088 

220 240 380 415 500 660 220 240 380 415 500 660 220 240 380 415 
1050 1050 1050 1050 1050 1050 1200 1200 1200 1200 1200 1200 1350 1350 1350 1350 
380 415 660 720 860 1140 410 450 710 775 935 1230 475 520 820 900 
900 900 900 900 900 900 1000 1000 1000 1000 1000 1000 1160 1160 1160 1160 
340 370 590 650 780 1030 380 415 660 720 860 1140 440 480 760 830 

500 660 

1350 1350 
1080 1425 
1160 1160 

1000 1320 

800 800 800 800 800 700 1000 1000 1000 1000 1000 950 1160 1160 1160 1160 
250 280 450 480 580 670 315 335 560 600 730 935 375 400 630 710 
350 380 600 650 780 900 425 450 750 800 980 1250 500 540 850 950 
480 480 480 480 420 320 630 630 630 610 570 430 700 720 700 690 
150 160 250 280 300 300 200 220 335 350 400 400 220 250 375 400 
200 220 350 375 400 400 270 300 450 470 540 540 300 350 500 540 

1350 1350 1350 1350 1350 1150 1600 1600 1600 1600 1600 1550 2000 2000 2000 2000 
425 470 750 800 1000 1100 500 560 900 975 1200 1500 630 670 1100 1200 

570 630 1000 1070 1340 1500 670 750 1200 1300 1600 2000 850 900 1500 1600 

1160 1160 
850 1100 
1140 1500 
630 480 
450 450 
600 600 
2000 2000 
1500 1900 
2000 2550 

210 230 
210 230 
210 230 
210 230 
1600 
35 

30 

20 
10 9 6 

2 4 6 

CA 1-800-C") 
6'/2 

800 

370 400 480 650 290 325 500 550 660 875 330 360 575 630 750 1000 

370 400 480 650 275 300 460 500 600 800 325 350 550 600 720 950 

370 400 480 650 290 325 500 550 660 875 330 360 575 630 750 1000 

370 400 480 650 275 300 460 500 600 800 325 350 550 600 720 950 

1600 2000 

35 35 

30 30 

20 20 
5.5 4 2 10 9 6 5.5 4 2 10 9 6 5.5 4 2 

8 2 4 6 8 2 4 6 8 

Motor load (with and 
without therm. oberl.) 

Coil AC pick-up 
burden hold-in 

DC pick-up 
hold-in 

Switching closing 
dealy opening 
Endu- mechanical 
rance AC-3, MainCont. 

AC- 11, Aux.Cont. 

HP 
(HP, 3ph.) 
VA (W) 
VA (W) 
W 
W 
ms 
ms 
mil.op. 
mil.op. 
mil.op. 

200 230 460 575 
300 330 600 750 

7000 (3000) 
180 (60) 

2100 
40 

35...70 
35...50 
221) 

0.6 (380/415 VI 

51220 V, 3 A) 

2500)2100) 
75 (68) 
2100 
50 

35...70 
35...70 
12') 

0.6 (380/415 V) 

5 (220 V 3A) 

2500)2100) 
75168) 
2100 
50 

35...70 
35...70 
1") 
0.6 (380/415 V) 

51220 V, 3 A) 

Thermal 
overload relays 

CT CTA 1-800 
1-500 

CTA 1-1250 

Setting range for direct starting 
Setting range for YD-starting 
Thermal overload relay 
for fitting to contactor 
Max. rated current of back-up 
fuse, type tc,' 3) 

Thermal overload relay 
for separate mounting 

IA) 
(Al 
CT 
CA 

LA] 

320...500 
554...866 
1-500 
1-480 

500...800 
866...1385 

780...1250 
1350...2165 

CTA 

1-630-N") 1-630-N") 1-800-N") 1-1000-N") 

800 1000 1250 1250 1250 

1-500 1-800 

1-1000-N") 1-1250-N") 

1600 2000 

1-1250 

"I Thermal overload relay only for separate 
mounting, control relay not included. 

18) Including CS 3 control relay (catalogue 
22 02). 

") Thermal overload relay only for separate 
mounting, control relay not included. The 
CS 3 control relay (catalogue 22 02) can 

See pages 8...10 for further foot notes. 

18) 

19) 

be screwed directly onto the thermal 
overload relay. 
Special CSA-approved arrangement 
CA 1-800-C. 
Single capacitors and capacitor base lo- 
ads to be switched on network. 

2°) Parallel switching to neighbouring capa- 

21 ) 

citors already connected (resulting induc- 
tivity in the supply line to each capacitor 
stage: min. 6pH). 
With replacement of magnet cores: 5 mil. 
operations. 
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Ordering Number Arrangement 
Connections CA 1 Contactors 

Ordering number arrangement 

Contactor 

CA.. .. 1-250-220 V 50-22 + CT 1/290 A 

Main contact system alternating current A 
direct current 

Switching function: 
Star-delta 
Reversing 
Two-step with separate windings II W 
Heavy duty 
Mechanical interlock 
Mechanical latch V 

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 CA 1 

CA 1U 

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 1-250-220 V 50-22 + CT 1/290 A 

Star-delta starter with 95 mm2 cable terminal CAY 1-100-220 V 50 + CTY 1/260 A + CTY 1/260 A 
(input side, output side, earthing terminal and neutral link). with terminals B 31,2xD 31, E 32, N 64 

Connections 
(See page 19 for special connections for round conductors) 
Cross-sectional area'Imm2 or thread2) 

CA Contactors 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. M 8 M 8 M 8 M 10 M 12 M 16 2xM 16 2 xM 16 2 x M 16 
Auxiliary contacts 2 x 2.5 2 x 2.5 2x2.5 2 x 2.5 2 x 2.5 2 x 4 2 x 4 2 x 4 2 x 4 
Coil connections 2x4 2 x 4 2x4 2 x 4 2 x 4 2 x 4 2 x 4 2 x 4 2 x 4 
Earth. connect. M8 M8 M8 M 10 M 10 M8 M8 M8 M8 
Neutral link`) M 8 M 8 M 8 M 10 M 12 - - 
CT Ther. overt. rel. 1-150 1-90 1-145 1-200 1-290 1-400 1-500 
Input (CIA) M 8 M 10 M 10 M 10 M 10 M 12 M 16 
Output M 8 M 8 M 8 M 8 M 10 M 10 M 12 
Control circuit 2 x 2.5 2 x 2.5 2 x 2.5 2 x 2.5 2 x 2.5 2 x 2.5 2 x 2.5 
CTA Thermal overload relay 1-800 1-1250 
Bushing (mm] 61 x 56 61 x 56 
Control circuit 2 x 2.5 2 x 2.5 
Accessories CA 1-60-N...CA 1-480 
Resistor support 2 x 2.5 
Built-in controls 2 x 2.5 

'I Cross-sectional areas in mm2 which can 2) Connection screws for flat conductors 4) Only against order with single contactors 
be connected with round connectors (fie- (cable shoes and busbars). and combinations without enclosures; see 
xible and single-cored wires). Accordingly page 19. 
less for with crimping. 
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CA 1 Contactors 
Without Thermal Overload Realys Arrangement, Ordering No., Index No., Weight 

CA 1-100 CA 1-150 

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 singe devices (field wiring), the UL listed 
special arrangement contactors (see page 
41) must be used. 

CA 1-250 

General USA Requirements 
If UL test are not required, equipment can be 
used in the USA without 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 INEMA) and the United 
States of Amercia Standards Institute 
(USASI, previously ASA). 

Rated 
thermal 
curr. /th 
enclosed 

3-phase 
motors 
at 380/415 
AC-3 

Arrangement' I 

Ordering No. Control Auxiliary Index no. Wt. (kg] 

type voltage contacts 1 off 

Contactor complete 
type Auxiliary contacts 

easily convertible 
Number and setting 

125 A 55 kW CA 1-60 1 1 

2 2 
3 3 

CA . 

CA 
CA . 

. 1-60 - ... V .. 
- . . . V . . 

. 1-60 - . . . V . . 

-11 
-22 
-33 

001 
002 
003 

3.9 
4.0 
4.1 

140 A 75 kW CA 1-100 1 1 CA . . 1-100 - . . . V . . -11 004 3.9 
2 2 CA . . 1-100 - . . . V . . -22 005 4.0 
3 3 CA . . 1-100 - . . . V . . -33 006 4.1 

180 A 90 kW CA 1-150 1 1 CA . . 1-150 - . . . V . . -11 007 9.4 
2 2 CA . . 1-150 - . . . V . . -22 008 9.5 
3 3 CA . . 1-150 - . . . V . . -33 009 9.6 
4 4 CA . . 1-150 010 9.7 

250 A 132 kW CA 1-250 1 1 CA . . 1-250 011 11.0 
2 2 CA . . 1-250 - . . . V . . -22 012 11.1 

3 3 CA . . 1-250 - . . . V . . -33 013 11.2 

4 4 CA . . 1-250 014 11.3 

480 A 250 kW CA 1-480 1 1 CA . . 1-480 - ... V . . -11 015 15.9 
2 2 CA . . 1-480 - . . . V . . -22 016 16.0 
3 3 CA . . 1-480 - . . . V . . -33 017 16.1 

4 4 CA . . 1-480 018 16.2 

Contactor complete 
type Auxiliary contacts 

not convertible 
Number and setting 

630 A 335 kW CA 1-630-N 1 1 CA . . 1-630 -N- . . . V . . -11 019 45.2 
2 2 CA . . 1-630 -N- . . . V V. . -22 020 45.35 
3 3 CA . . 1-630 -N- . . . V V. . -33 021 45.5 
4 4 CA . . 1-630 -N- . . . V V. . -44 022 45.7 

800 A 450 kW CA 1-800-N 1 1 CA . . 1-800 -N- . . . V . . -11 023 48.2 
2 2 CA . . 1-800 -N- . . . V V. . -22 024 48.35 
3 3 CA . . 1-800 -N- . . . V V. . -33 025 48.5 
4 4 CA . . 1-800 -N- . . . V V. . -44 026 48.7 

CA 1-800-C2) . . CA . . 1-800 -C- . . . V . . - . . 027 + 1.5 

1000 A 560 kW CA 1-1000-N 1 1 CA . . 1-1000-N- . .. V . . -11 028 50.2 

2 2 CA . . 1-1000-N- . . . V V. . -22 029 50.35 
3 3 CA . . 1-1000-N- . . . V V. . -33 030 50.5 
4 4 CA . . 1-1000-N- . .. V . . -44 031 50.7 

1200 A 670 kW CA 1-1250-N 1 1 CA . . 1-1250-N- . . . V . . -11 032 53.2 
2 2 CA . . 1-1250-N- . .. V V. . -22 033 53.35 
3 3 CA . . 1-1250-N- . . . V . . -33 034 53.5 
4 4 CA . . 1-1250-N- . . . V .. -44 035 53.7 

Contactors with enclosures on request 
See pages 22 and 23 for control voltage ordering number suppl. 
See page 19 for connection accessories 

. . 

Contactors in enclosures are equipped 2) Special arrangement CSA approved. 
with a neutral terminal. 
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Position and Markings of the Connection Terminals 
Dimensions imml Without Thermal Overload Relays 

CA 1 Contactors 

Position and markings of the connection terminals 
Contactors with normal compliment of contacts 

L1 L2 L3 

1 3 5 

0 0 0 O. 
00 
.2 

2) 

00 
.2.1 

2) 

00 
.2 .1 

1) 

.4.3 .4.3 .4.3 00 00 00 

0 
A 

B 
0 

2 4 6 
T1 T2 T3 

CA 1-60, 1-100 

LI L2 L3 
1 3 5 

0 0 0 
8. 6 4. 2. 

00 00 00 00 0 
.2 .1 .2 .1 .2 .2 .1 A 

2) 2) 2) 1) 

43 .4.3 4.3 4.3 g 
00 00 00 00 0 

7. 5. 3. 1. 

0 0 0 
2 4 6 
T1 T2 73 

CA 1-150, 1-250 
CA 1-480 

Auxiliary contacts CA 1-60...CA 1-480 

C 

C 

01C1.1 

II 
1) 

2) 

(2 11 

CA 1-630-N...CA 1-1250-N 

1 3 5 
0 OA° BO 0 
Ll L2 L3 

Ti T2 T3 
0 0 0 
2 4 6 

0 

etr3N.- 0 (MO 
16II 

2) 

2) 

aVE 

I] 

z z 

I Normal arrangement 
I Only on separate order 

Contactor As supplied: Terminal des. in acc. 
with EN 50 005 

After conversion: Terminal des. in acc. 
with EN 50 005 

CA 1-60...CA 1-480 ..3-..4 
..1-..2 v ..1-..2 

..3-..4 

Dimensions Imml 

Contactor CA 1-60, CA 1-100 Contactor CA 1-150 

Contactor CA 1-250 

See page 14 for footnotes to the 
dimensions diagrams 

Sprecher + Schuh 

Contactor CA 1-480 
175 

52 '152 
25 2) 70 

1 1,1 1 1 

0 0 
.41 
N ci 

In 
N 

150 
200 

250 
272.5 

9 

11.5 

N 

297.5") 

22 10 13 
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CA 1 Contactors 

Contactor CA 1-630-N 

306 

Is) 

345 

Contactor CA 1-800-N 

Dimensions [mm] 

Contactor CA 1-1000-N Contactor CA 1-1250-N 

345 

O 

') Earth connection. 
2) Neutral link. 
3) Cable terminal. 
4) Special connection possible (see page 19). 
7) Fitting of control elements. 

14 22 10 

9) Fitting of DC controls. 
12) Fitting of latch. 
13) Distance to the co-ordinating zero point 

of a further contactor or starter of the 
same size. Neutral link a width of 25 mm 

16) 

has been taken into consideration with 
CA 1-250 and CA1-480. 
Protection distance in accordance with 
relevant specifications. 

Sprecher + Schuh 
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Arrangement, Ordering No., Index No., Weight 
CA 1 + CT 1 Starters 

Contactors with Fitted Thermal Overload Relays 

CA 1-150 + CT 1-200 CA 1-480 + CT 1-500 CA 1-630-N + CTA 1-800 

Rated Arrangemente) 
motor 
load 
AC-31) 
at Contactor 
380/415V t e 

Thermal overload relay 
t e settin ran .e 

Auxiliary contacts: 1 n/o and 1 n/c (convertible) 
IkW1 In addition max. 2 aux. contact blocks (see page 20) 
45 CA 1-60 CT 1-150 65 ...100 A 
55 CA 1-60 CT 1-150 100 ...150 A 
75 CA 1-100 CT 1-150 100 ...150 A 

Auxiliary contacts: 1 n/o and 1 n/c (convertible) 
In addition max. 3 contact blocks (see page 20) 

90 CA 1-150 CT 1-200 140 ...200 A 
100 CA 1-250 CT 1-200 140 ...200 A 
132 CA 1-250 CT 1-290 180 ...290A 
150 CA 1-480 CT 1-290 180 ...290 A 
200 CA 1-480 CT 1-400 275 ...400 A 
250 CA 1-480 CT 1-500 320 ...500 A 

Auxiliary contacts: 1 n/o and 1 n/c (not convertible) 
In addition max. 3 aux. contact blocks (see page 20) 

335 CA 1-630-N CTA 1-800 500 ...800 A 
450 CA 1-800-N CTA 1-800 500 ...800 A 
560 CA 1-1000-N CTA 1-1250 780 ...1250A 
670 CA 1-1250-N CTA 1-1250 780 ...1250A 

Ordering no. Control Therm. 
t e volta e o/I 

Index. 
no. 

Wt. lkg) 
1 off 

4) CA .. 1-60 - ... V ..+CT 1/100 A 001 5.1 
5) CA .. 1-60 - V ..+CT 1/150 A 002 
5) CA .. 1-100 - ... V ..+CT 1/150 A 003 

CA .. 1-160 - ... V .. +CT 1/200 A 004 11.6 
CA .. 1-250 - ... V .. +CT 1/200 A 005 12.2 
CA .. 1-250 - ... V .. +CT 1/290 A 006 12.3 
CA .. 1-480 - ... V .. +CT 1/290 A 007 18.2 
CA .. 1-480 - ... V .. +CT 1/400 A 008 18.3 
CA .. 1-480 - ... V .. +CT 1/500 A 009 20.4 

3) CA .. 1-630 -N- ... V ..+CTA 1/800 A 010 52.5 
3) CA .. 1-800 -N- ... V ..+CTA 1/800 A 011 55.5 
3) CA .. 1-1000-N- ... V . .+CTA 1/1250 A 012 57.5 
3) CA .. 1-1250-N- ... V . .+ CTA 1/1250 A 013 60.5 

Starters with enclosures on request 
See pages 22 and 23 for control voltage ordering numberb suppl. 

See page 19 for connection accessoires 

See page 18 for contactor combination possibilities with other thermal overload relays 

UL Recognized 

As a starter, either the listed special arrange- must be used together with listed thermal CTA 1 U, even if they are connected in the 
ments or the recognized standard contactors overload relays for separate mounting factory. 

1 AC-2: Values in kW same as for AC-3. 41 With differential single phasing protec- 
'I Thermal overload relay for separate tion: CT 1-90, 70...90 A: place thick 

mounting, not fitted, control relay not in- printed current value in ordering no. 
cluded. The CS 3 control relay can be 
screwed directly onto the thermal over- 
load relay. 

5) With differential single phasing protec- 
tion: CT 1-145, 90...145 A place thick 
printed current value in ordering no. 

°I Including control connection B-95 
With special connection in accordance 
with CSA. 

Sprecher + Schuh 22 10 15 
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CA 1 + CT 1 Starters 
Contactors with Fitted Thermal Overload Relays Dimensions imml 

CA 1-60 +CT 1/100 A CA 1-100 +CT 1/100 A 
CA 1-60 + CT 1/150 A CA 1-100 +CT 1/150 A 

27,5 

150 

M8') 

064 

M8') 

5) 

CA 1-60 + CT 1/ 90 A 
CA 1-60 + CT 1/145 A 

106,5 

CA 1-100 + CT 1/ 90 A 
CA 1-100 +CT 1/145 A 

29.5 

186 

2 

53, 
179 

06,5 

Ni8.9 

ma') 

a5) 

CA 1-150 + CT 1/150 A 

IOW 38 

-E=111610.13C 

EMI 
100 

2. n kni 
16 Mil 72 1 12.5 

28 

42.5 

56.5 
4.5 

75.5 

172 

me°) 

21 

084 

Pne 

CA 1-150 +CT 1/ 90 A CA 1-150 + CT 1/200 A 
CA 1-150 +CT 1/145 A 

121.5 

2) 42.5 

-79,9217.11k 
12,5 

). 

200') 
C 27,5 

200 

CA 1-250 + CT 1/145 A CA 1-250 +CT 1/290 A 
CA 1-250 +CT 1/200 A 

142 

16 22 10 

with a 
CT 1-145 104.5 10 16 M 8 114.5 350 15 
CT 1-200 112.5 12.5 25 M 10 125 360.5 56.5 
CT 1-290 

See page 17 for footnotes 
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Dimensions [mm) 
CA 1 + CT 1 Starters 

Contactors with Fitted Thermal Overload Relays 

CA 1-480 + CT 1/200 A 
CA 1-480 + CT 1/290 A 
CA 1-480 + CT 1/400 A 

158 ti 
233 

272 5 

2975." 

nu2' 

95 

H'9 

_ role 

9 

CA 1-480 + CT 1/500 A 

175 

272.5 

M12'' 

9 

5 

CA 1-630-N + CT 1/500 A 

306 
345 

230 

max.11., 

O 

CTA 1-800, CTA 1-1250 
(application with CA 1-630-N...CA 1-1250-N 
Dimensions diagrams see page 14) 

max. 60 

334 ,) 

394 

166 

285 

310 

15) 

35 

1) Earth connection. 
2) Neutral link. 
3) Cable terminal. 
'I Special connection possible (see page 19). ) Re-set button. 
') Fitting of control elements. 

Sprecher + Schuh 

19) Fitting of DC controls. 
111 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 width of 25 mm 

has been taken into consideration with 
CA 1-250 and CA 1-480. 

15) CS 3 control relay (order separately). 
161 Protection distance in accordance with 

relevant specifications. 
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CT 1 and CTY 1 Thermal Overload Relays 
CTA 1 and CTYA 1 Thermal Overload Relays 
for Direct-on-Line or Star-Delta Starting 

Position and Marking of the connection Terminals 
Type, Ordering No., Index No., Weight 

for fitting onto contactors including attatchment parts 

Typ 

CT 1-150 

Setting range for 
direct-on-line 
starting') 
IA] 
65 ...100 

Setting range for 
star-delta 
starting') 
IA] 

110 ...170 

110 ...170 

170 ...260 

170 ...260 

with current transformers 50/60 Hz 

65 ...100 

100 ...150 

100 ...150 

For fitting onto contactor 
CA 1 -.. 
CAY 1-... 
1-60; 1-100 

1-150 

1-60; 1-100 

1-150 

Ordering no. 
Type Current 
CT 1-150 -100 A/1-60 
CTY 1-150 -170 A/1-60 
CT 1-150 -100 A/1-150 
CTY 1-150 -170 A/1-150 
CT 1-150 -150 A/1-60 
CTY 1-150 -260 A/1-60 
CT 1-150 -150 A/1-150 
CTY 1-150 -260 A/1-150 

Weight 
Index no. [kg] 

1 off 
001 1.1 
002 
003 
004 
005 
006 
007 
008 

CT 1-90 70 ...90 

CT 1-145 90 ...145 

CT 1-200 140 ...200 

121 ...156 

CT 1-290 180 ...290 

CT 1-400 275 ...400 
CT 1-500 320 ...500 

156 ...251 

242 ...346 

312 ...502 

476 ...693 
554 ...866 

1-60; 1-100 
1-150 
1-60; 1-100 
1-150 
1-250 
1-150 
1-250 
1-480 
1-250 
1-480 
1-480 
1-480 
1-630-N 

3) 

3) 6) 

3) 6) 

3) 

3) 6) 

3) 

3) 6) 

3) 6) 

3) 

3) 6) 

3) 6) 

3) 6) 

3)4)6) 

CT 
CT 
CT 
CT 
CT 
CT 
CT 
CT 
CT 
CT 
CT 
CT 
CT 

1-90 
1-90 
1-145 
1-145 
1-145 
1-200 
1-200 
1-200 
1-290 
1-290 
1-400 
1-500 
1-500 

-90 A/1-60 
- 90 A/1-150 
-145 A/1-60 
-145 A/1-150 
-145 A/1-250 
- 200 A/1-150 
-200 A/1-250 
-200 A/1-480 
-290 A/1-250 
-290 A/1-480 
-400 A/1-480 
- 500 A/1-480 
-500 A/1-630 

009 2.3 
010 2.1 
011 2.3 
012 2.1 
013 
014 2.2 
015 
016 2.4 
017 2.3 
018 2.5 
019 2.4 
020 4.5 
021 5.1 

for separate mounting including connection socket 

CTA 1-15065 ...100 

100 ...150 
110 ...170 

170 ...260 

with current transformers 50/60 Hz 

CTA 1-90 70 ...90 121 ...156 
CTA 1-145 90 ...145 156 ...251 
CTA 1-200 140 ...200 242 ...346 
CTA 1-290 180 ...290 312 ...502 
CTA 1-400 275 ...400 476 ...693 
CTA 1-500 320 ...500 554 ...866 
CTA 1-800 500 ...800 866 ...1385 
CTA 1-1250 780 ...1250 1350...2165 

3) 6) 

3) 6) 

3) 6) 

3) 6) 

3) 8) 

3) 8) 

3)5)9 
3)99 

CTA 1-150 -100 A 
CTYA 1-150 -170 A 
CTA 1-150 -150 A 
CTYA 1-150 -260 A 

CTA 
CTA 
CTA 
CTA 
CTA 
CTA 
CTA 
CTA 

1-90 -90 A 
1-145 -145 A 
1-200 -200 A 
1-290 -290 A 
1-400 -400 A 
1-500 -500 A 
1-800 -800 A 
1-1250-1250 A 

022 1.0 
023 
024 
025 

026 2.1 
027 
028 2.2 
029 2.3 
030 2.4 
031 4.5 
032 7.3 
033 

For connection accessories see page 19 
Re-set rod for extending the re-set button, see page 21 
Re-set magnet for remote re-setting, see page 21 

Position and markings of the connection terminals. 

1 3 5 

O 0 0 

O 0 0 97o 

2 4 6 LVIC-J 

CT (A) 1-150 

nrn 
0 98 
097 
0 96 
0 95 

I_ZI 1.11 
T1 T2 13 

CT IA) 1-90... 
CT (A) 1-500 

1 
r 

3 5 

'10981 
10971 
;096! 
j095; 

2 4 6 

CTA 1-800 
CTA 1-1250 

Set current = rated motor current = cur- 
rent in the 3 thermal overload relay 
phases. 

'I Set current = rated motor current = 1.73 
x current in the 3 thermal overload relay 
phases. 

3) 

5) 

Thermal overload relay with double sett- load relay. 
ing scale: same type for direct-on-line and °I With differential single phasing protec- 
star-delta starting. tion: accelerated trip with the loss of one 
Control relay not included. The CS 3 phase. 
control relay (catalogue 22 02) can be 
screwed directly onto the thermal over- 
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 Accessories 
Ordering Number Supplement, Index Number Connection Accessories for CA 1-60...CA 1-480 

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 

Ilje 

A 4 4 
If ° 'FT". 

3 
_ or, _ jolt 

for CA . . 1-60, 1-100 

for CA . . 1-150 

for CA . . 1-250 + CT 1 

for CA . . 1-480 + CT 1 

M 8 95 mm2/M 8 M 8/95 mm2 95 mm2 
N61 N62 N63 N64 
001 003 005 007 
N71 N72 N73 N74 
002 004 006 008 

M10 M12 95 mm2 185 mm2 

N 81 
009 
N 91 
010 

N 82 
011 
N 92 
012 

N 83 
013 
N 93 
014 

N 84 
015 
N 94 
016 

Special connections 

tr 

95 mm2 
Cable terminal sets for CA . .1-60, 1-100 B 31 

017 (3 off) 

1 3 51 

185 mm2 2 x 120 mm2 2 x 240 mm2 120 mm2+ 240 mm2 M 12 

1-150 B31 B51 
018 032 

1-250 B 41 B 52 
025 033 

1-480 B 52 
034 

881 
056 

861 B71 B82 
042 049 057 
B 61 B 71 
043 050 

Cable terminal sets for CA . .1-60, 1-100 C 31 
(3 off) 019 

1-150 C 31 
020 

1-250 

1-480 

Cable terminal sets for CT . . 1-150 D 31 
13 off) 021 

C51 C81 
035 058 

C41 C52 C61 C71 C82 
026 036 044 051 059 

C52 C61 C71 
037 045 052 

1-90, 1-145 D31 D51 D81 
1-200 022 038 060 
1-290 D 41 D 52 D 61 D 71 D 82 

027 039 046 053 061 
1-400 D 41 D 52 D 61 D 71 D 82 

028 040 047 054 062 
1-500 D 52 D 61 D 71 

041 048 055 
Cable terminals for CA ..1 -60, 1-100 E 32 
for earthing connections 023 

1-150 E 32 E 42 
024 029 

1-250 E 43 
030 

1-480 E 43 
031 

Additional terminals 
2 x 2.5 mm2 
for the connection of control 
wiring to main current terminals 

M. 
CA 1-60, CA 1-100, CA 1-150 F 21 

063 
CA 1-250, CA 1-480 F 31 

064 
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Accessories Arrangement, Ordering No., Index No., Weight 

Arrangement Ordering no. Index no. Wt. [gl 
1 off 

Coils for alternating current 
Normal control voltages see page 22 

for 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 link. 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 

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 

CA 1-630-N...CA 1-1250-N 

for CA 1-60...CA 1-480, CC 1-80 and CC 1-150 

22.104.340- . . . V . . 001 300 
22.104.340- . . . V . . 

22.105.340- . . . V . . 

002 
003 

300 
470 

22.106.221- . . . V . . 

22.107.221- . . . V . . 

004 
005 

750 
870 

22.108.221- . . . V . . 

22.108.221- . . . V . . 

006 
007 

1300 

22.108.221- . . . V . . 008 
22.108.221- . . . V . . 009 

010 
- ... VDC 011 

CA-P-325 A-R 
CA-P-325 A-L 

012 
013 

900 

CA-P-600 A-R 
CA-P-600 A-L 

014 
015 

2100 

22.104.212-01 
22.104-212-03 

016 
017 

170 
210 

22.105.212-01 
22.106.212-01 
22.107.212-02 

018 
019 
020 

570 
1350 
2060 

on request 
on request 
on request 
on request 

021 
022 
023 
024 

1030 

1400 
1620 

terminal markings to EN 50 005 
As supplied After conversion 

1.4 .2 

-11-3 
22.105.154-01 025 75 

I.1 

1'3r 1.4 .2 

22.105.154-02 026 75 

for CA 1-630-N...CA 1-1250-N (not convertible) 
1 1 -12 and --..--- 23-24 22.108.151-01 027 175 

31-32 and 43-44 22.108.151-02 028 
-1-- 51-52 and -..--- 63-64 22.108-151-03 029 

71-72 and 83-84 22.108.151-04 030 
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r 

Arrangements, Ordering No., Index No., Weight Accessories 

Arrangement 

Arcing chamber 

for 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 

mounted horizontally 
mounted vertically 
interlocked contactors CA 1-60-N... 
CA 1-480, see pages 36...40 

Dimensions [mm] 
Interlock horizontal 

734 
380 

Ordering no. Index no. Wt. 191 

1 off 

22.104.326-04 001 270 
22.104.326-04 002 
22.105.326-01 003 870 
22.106.218-01 004 870 
22.107.301-02 005 1200 
on request 006 1400 
on request 007 

CA-P-MH 008 400 
CA-P-MV 009 

Interlock vertical 

.ra 

Typ CA a 
max. min. max. min. 

1-630-N 340 155 
1-800-N 380 185 
1-1000-N 270 85 
1-1250-N 

Re-set rod 
As an extension to the re-set button 

111111Ww--1111 on the thermal overload relay. 
The rod can be shortened very easily 

for CTIA) 1-150 
CTIA) 1-90...CT(A) 1-1250 

max 235 

22.105.281-03 
25.947.102-01 

010 100 
011 20 

CMR re-set magnet 
For remotely operated re-setting. 
Ordering number supplement for 
control voltages, see pages 22 and 23 

Fitted to thermal overload relay 
CIA) 1-90...CTA 1-1250 CMR 3-1- . . . V . . 012 78 

Latch For CA 1-60...CA 1-480 
CA 1-630-N...CA 1-1250-N 

Available only as mounted on contactor 
(see page 361 
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Control Voltage 
AC Control Ordering No. Supplement, Index No. 

Arrangement 

Ordering no. supplement for AC control 
Possible control voltages: 
CA 1-60-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 

Every coil is marked with the rated voltage data for 50 Hz 
and the respective for 60 Hz 

Special control voltages 
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 

Ordering no. 
CA...1-... 

Index no. 

...V 50 
...V 60 

Normal control voltages: 
see above (same control voltage as contactor CA 1) 

Special control voltages 

001 

003 
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Ordering No. Supplement, Index No. 

Control Voltage 
DC Control 

Arrangement Ordering no. 
CA...1-... 

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 1-60, CA 1-100, CC 1-80 DC 11...14 V* 

DC 14...18, 18...22 V 
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 
Contactor for DC control 
incl. economy resistor 
(please indicate CA 1-60, CC 1-80 
rated control voltage) 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 

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: DC 12 V, 24 V, 48 V, 110 V, 220 V 
Special control voltages 

...VDC 

...VDC 
001 
002 

...VDC 003 

...VDC 004 

...VDC 005 

...VDC 006 

...VDC 007 

...VDC 008 

...VDC 009 

...VDC 010 

...VDC 

...VDC 011 

...VDC 012 

...VDC 013 

...VDC 

...VDC 014 

Direct current control 

If an alternativ current 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 correspondingly higher holding 
VA's, the DC switching capacity of the con- 
tactors' auxiliary contacts is no longer suffi- 
cient. In cases such as these, a CS 1 A con- 
trol relay with a special coil is used togheter 
with six 10 A contact elements. 
With the CA 1-630-N ... CA 1-1250-N con- 
tactors, 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 alterna- 
ting current control, a full-wave rectifier, an 
economy resistor and a bridging contactor 
are fitted. 
Us Control voltage (rated supply voltage) 

so E -- 

CA 1-60 
CA 1-100 

=== ...V 

SO E-- 

I I 

K2A 
)-- 

K2A -1\ 

U s <DC 140; 140...280; 2. 280 V 

CA 1-150...CA 1-480 

') K2A: CS 1 A-111 111 with special coil 
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CAU 1 Reversing Contactors 
Without Thermal Overload Relays Arrangement, Ordering No., Index No., Weight, Dimensions 

Contactor combination consisting of 2 con- 
tactors, main and control wiring as well as 
electrical interlock'9). 
Suitable for maintained or impulse contact 
control in accordance with schematic 
diagram S 4 11 71. 

CAU 1-250 

Rated 
thermal 
current /th 
enclosed 

3-phase 
motors 
at 380/415 V 
AC-3 

Arrangement 

Contactor 
type 

Mechanical 
interlock 

Ordering no. 
type 

Control Index no. 
voltage 

Wt. [kg] 
1 off 

Additional aux. cont. blocks: 2 each 
125 A 55 kW CA 1-60 without CAU . . . 1-60 001 8.2 

with CAUM . . 1-60 002 8.5 
140 A 75 kW CA 1-100 without CAU . . . 1-100 003 8.2 

with CAUM . . 1-100 004 8.5 
Additional aux. cont. blocks: 3 each 

180 A 90 kW CA 1-150 without CAU . . 1-150 005 19.9 
with CAUM . . 1-150 006 20.2 

250 A 132 kW CA 1-250 without CAU . . 1-250 007 23 
with CAUM . . 1-250 008 24 

480 A 250 kW CA 1-480 without CAU . . . 1-480 009 32 
with CAUM . . 1-480 010 33 

Contactors with enclosures on request 
See pages 22 and 23 for control voltage ordering number suppl. 
(Normal control voltages) 
See page 20 for additional auxiliary contacts 

Dimensions [mm] 

CAU 1-60 CAU 1-100 
CAUM 1-60 CAUM 1-100 

CAU 1-150 
CAUM 1-150 12 400', 

38 3 

11111101 4I111,111. 

37 125 

400 

CAU 1-250 
CAUM 1-250 

CAU 1-480 
CAUM 1-480 

14 

9 

1) Earth connection. 
2) Neutral link. 
3) Cable terminal. 
4) Special connection possible 

(see page 19). 
Fitting of control elements. 

24 22 10 

9) Fitting of DC controls. 
") Fitting of interlock. 
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. 
15) Combinations in enclosures are equipped 

with a neutral terminal. 
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Arrangement, Ordering No., Index No., Weight, Dimensions [mm] 
CAU 1 + CT 1 Reversing Starters 

Reversing Contactors Fitted with Thermal Overload Relays 

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. 

CAU 1-250 + CT 1/290 A 

Motor- Arrangement 
rating 
AC-32) 
at 380/415V Contactor Thermal o/I 
[kW] type Setting range 

Mechanical 
interlock 

Ordering no. 
type 

Thermal 
Control overload 
voltage relay 

Index no. Wt. [kg] 
1 off 

Additional auxiliary contact blocks: 2 each 
45 CA 1-60 65 ...100 A') without CAU ... 1-60 - ... V V. . +CT 1/100 A 001 9.1 

with CAUM .. 1-60 - ... V .. + CT 1/100 A 002 9.4 
55 CA 1-60 100...150 A') without CAU ... 1-60 - ... V . . + CT 1/150 A 003 9.1 

with CAUM .. 1-60 - ... V .. +CT 1/150 A 004 9.4 
75 CA 1-100 100...150 A') without CAU ... 1-100 - ... V .. +CT 1/150 A 005 9.1 

with CAUM .. 1-100 - ... V .. +CT 1/150 A 006 9.4 
Additional auxiliary contact blocks: 3 each 

90 CA 1-150 140...200 A without CAU ... 1-150 - ... V V. . + CT 1/200 A 007 21.2 
with CAUM . . 1-150 - ... V . . + CT 1/200 A 008 21.5 

100 CA 1-250 140...200 A without CAU ... 1-250 - ... V .. +CT 1/200 A 009 24.5 
with CAUM .. 1-250 - ... V .. +CT 1/200 A 010 25.5 

132 CA 1-250 180...290 A without CAU ... 1-250 - ... V .. +CT 1/290 A 011 24.6 
with CAUM .. 1-250 - ... V V. . +CT 1/290 A 012 25.6 

150 CA 1-480 180...290 A without CAU ... 1-480 - ... V .. +CT 1/290 A 013 34.2 
with CAUM .. 1-480 - ... V V. . + CT 1/290 A 014 35.3 

200 CA 1-480 275...400 A without CAU ... 1-480 - ... V V. . + CT 1/400 A 015 34.3 
with CAUM .. 1-480 - ... V .. +CT 1/400 A 016 35.4 

250 CA 1-480 320...500 A without CAU . .. 1-480 - ... V .. +CT 1/500 A 017 36.3 
with CAUM .. 1-480 - ... V .. +CT 1/500 A 018 37.4 

Starters with enclosures on request 
See pages 22 and 23 for control voltage ordering number suppl. 
(Normal control voltages) 
See page 19 for connection accessories 
See page 20 for additional auxiliary contacts 
See page 18 for contactor combination possibilities with other thermal overload relays 

1) Combinations in enclosures are equipped 4 ) With differential single-phasing protec- 
with a neutral terminal. tion: CT 1-90 70...90 A: 019, place thick- 

') AC-2: Values in kW same as for AC-3. printed current value in ordering no. 

5) With differential single-phasing, protec- 
tion: CT 1-145 90...145 A: 020, place 
thick-printed current value in ordering 
number. 

Dimensions (mm) 

CAU 1-60 + CT 1/ 99 A 
CAU 1-60 + CT 1/145 A 

CAU 1-100 + CT 1/ 90 A 
CAU 1-100 + CT 1/145 A 

with mechanical 
interlock 
on request 

-- 
20 365 

28 28 

24 

;53 

348 

365 

43 43 

9, 

See page 26 for footnotes 
to the dimension diagrams. 
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CAU 1 + CT 1 Reversing Starters 
Reversing Contactors Fitted with Thermal Over Relays 

CAU(M) 1-60 + CT 1/100 A 
CAU(M) 1-60 + CT 1/150 A 

CAU(M) 1-100 + CT 1/100 A 
CAU(M) 1-100 + CT 1/150 A 

CAU(M) 1-150 +CT 1/145 A 
CAU(M) 1-150 + CT 1/200 A 

CAU(M) 1-480 + CT 1/200 A 
CAU(M) 1-480 + CT 1/290 A 
CAU(M) 1-480 + CT 1/400 A 

MH 

a') 

84 

CAU(M) 1-150 + CT 1/150 A 
CAU(M) 1-150 + CT 1/150 A 

121 5 

264.18. 
16. 

Dimensions (mm) 

MH 

175 
400 186 

CAU(M) 1-250 + CT 1/200 A with a b c d g 

CAU(M) 1-250 + CT 1/290 A CT 1-145 104.5 10 16 M 8 80.5 
CT 1-200 112 5 12.525 M1081.5 
CT 1-290 

CAUIM) 1-480 + CT 1/500 A 

I l i 
11111111M11111, -41 

I 11E11 

750 

254 

1) Earth connection. 
2) Neutral link. 
3) Cable terminal. 
) Special connection possible (see page 19). 

Re-set knob. 
Fitting of control elements. 

26 2210 

4) Fitting of DC controls. 
") 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 

14) 

mm has been taken into consideration 
with CA 1-250 and CA 1-480. 
Space necessary for internal connections. 
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Arrangement, Ordering no., Index no., Weight 
CAY 1 + CT(Y) 1 Star-Delta Starters 

Star-Delta Contactor Combinations with 2 Thermal Overload Relays 

Contactor combination consisting of 3 con- 
tactors, 1 thermal overload relay (that is, 
K2M contactor wiring only protected by 
back-up fuses), timing relay, main and 
control wiring1. K3M contactor is always 
one size smaller, with the exception of CAY 
1-60. 
Suitable for maintained or impulse contact 
control in accordance with schematic dia- 
gram S 5 51 63. 
Timing relay: KOG 

Motor Arrangement 
rating Contactor Thermal o/I 
at 380/415V K1M and K2M Setting range 

Spare auxiliary contacts (easily convertible): 
K3M: 2 n/o + 1n/c; K1 M: 1 n/c 
Additional auxiliary contacts blocks (see page 20): 

[kW] K2M, K1 M: 2 each 

Ordering no. 
type 

Control 
voltage 

Thermal 
overload relay Index no. Wt. 11(91 

type 1 off 

75 80 CA 1-60 110 ...170 A 3) ) CAY . . 1-60 - . .. V ..+CTY 1/170 A 001 14.1 
100 CA 1-60 170 ...260 A 4) CAY . . 1-60 - ... V ..+CTY 1/260 A 002 

Spare auxiliary contacts (easily convertible): 
K3M: 1 n/o; K1 M: 1 n/c 
Additional auxiliary contact blocks (see page 20): 
CAY 1-100: 2 each 
CAY 1-150: K3M: 2; K2M + K1 M: 3 each 
CAY 1-250 + CAY 1-480: 3 each 

110 125 CA 1-100 170 ...260 A ) CAY 1-100 - ... V . . + CTY 1/260 A 003 14.1 
132 CA 1-150 170 ...260 A ) CAY 1-150 - ... V ..+CTY 1/260 A 004 31.3 
160 CA 1-150 242 ...346A 8) CAY 1-150 - ... V . . +CT 1/346 A 005 32.4 
185 230 CA 1-250 312 ...502 A 8) CAY . . 1-250 - ... V . . + CT 1/502 A 006 37.4 
250 335 CA 1-480 476 ...693 A 8) CAY . . 1-480 - ... V V. . + CT 1/693 A 007 49.8 
375 450 CA 1-480 554 ...866 A 8) CAY 1-480 - . V V. . + CT 1/866 A 008 52.5 

Starter with enclosures on request 
See pages 22 and 23 for control voltage ordering number suppl. 
(Normal control voltages): 
See page 19 for connection accessories 

See page 18 for combination possibilities with other thermal overload relays 

1) Combinations are enclosures in equipped 
with a neutral terminal. 

'I With differential single phasing protec- 
tion: CT 1-90, 121..156 A: 009; place 
thick-printed current value in ordering 
number. 

) 

8) 

With differential single phasing protec- 
tion: CT 1-145, 156...251 A: 010; place 
thickprinted current value in ordering 
number. 
Thermal overload relays with double set- 
ting scale for direct-oneline and star-delta 
starting. 

The setting range indicated above is ap- 
plicable for delta operation. 

See page 29 and 30 for the dimension 
diagrams. 
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CAY 1 + CT(Y) 1 + CT(Y) 1 

Star-Delta Starters 
Star-Delta Contactor Combinations with 2 Thermal Overload Realys Arrangement, Ordering No., Index No., Weight 

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 1-60. 
Suitable for maintained or impulse contact 
control in accordance with schematic 
diagram S 5 51 64. 
Timing relay: KOG 

CAY 1-250 + CT 1/502 A + CT 1/502 A 

Motor rating 
at 380/415 V 

Normal Heavy 
start duty start 

[kW] [kW] 

Arrangement 
Contactor Thermal o/I 
type setting range 
K1M a. K2M F1 [A] F2 [A] 

Thermal 
Ordering no. Control overload relay 
type voltage Fl F2 

Index 
no. 

Wt. 
[kg] 
1 off 

Spare auxiliary contacts (easily convertible): 
K3M: 2 n/o + 1 n/c; K 1 M: 1 n/c 
Additional auxiliary contact blocks: 
K2M/K1M: 2 each (see page 20) 

90 75 CA 1-60 110 ...170 110 ...170 31 '1 CAY..1-60 -...V.. + CTY1/170A + CTY1/170 A 001 15.2 
100 100 CA 1-60 170 ...260 170 ...260 3) CAY..1-60 -...V.. + CTY 1/260 A + CTY 1/260 A 002 

Spare auxiliary contacts (easily convertible): 
K3M: 1 n/o; K1M: 1 n/c 
Additional auxiliary contact blocks (see page 20) 
CAY 1400: 2 each 
CAY 1-150: K3M: 2; K2M/K1M: 3 each 
CAY 1-250 + CAY 1-480: 3 each 

125 110 CA 1-100 170 ...260 170 ...260 4) CAY..1-100 -...V.. + CTY 1/260 A + CTY 1/260 A 003 15.2 
132 110 CA 1-150 170 ...260 170 ...260 CAY..1-150 -...V.. + CTY 1/260 A + CTY 1/260 A 004 32.4 
160 132 CA 1-150 242 ...346 242 ...346 8) CAY..1-150 -...V.. + CTY 1/346 A + CT 1/346A 005 34.6 
185 
230 

185 
200 CA 1-250 312 ...502 312 ...502 8) CAY..1-250 -...V.. + CT 1/502A +CT 1/502A 006 39.7 

335 280 CA 1-480 476 ...693 476 ...693 8) CAY..1-480 -...V.. + CT 1/693A + CT 1/693A 007 52.2 
375 
450 

335 
375 CA 1-480 554 ...866 554 ...866 8) CAY..1-480 -...V.. + CT 1/866A + CT 1/866A 008 57 

Starters with enclosure on request 
See pages 22 and 23 for cotrol voltage ordering number suppl. 
(Normal control voltages) 
See page 19 for connection accessories 

See page 18 for combination possibilities with other thermal overload relay 

'I Combinations in enclosures are equipped `) With differential single-phasing protec- 
with neutral terminal. tion: CT 1-145, 156...291 A: 010; place 

3) With differential single phasing protec- thick-printed current value in ordering no. 

tion: CT 1-90, 121...156 A: 009; place 
thick-printed current value in ordering 
number. 

81 Thermal overload relays with double sett- 
ing scale for direct-oneline and star-delta 
starting. The setting range indicated 
above is applicable for delta operation. 
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Dimensions (mm] 

CAY 1 + CT(Y) 1 + CT(Y) 1 

Star-Delta Starters 
Star-Delta contactor Combinations with 2 Thermal Overload Relays 

CAY 1-60 +CT 1/156 A + CT 1/156 A 
CAY 1-60 + CT 1/251 A + CT 1/251 A 

CAY 1-60 +CTY 1/170 A+CTY 1/170 A 
CAY 1-60 + CTY 1/260 A + CTY 1/260 A 

94 420") 
28428t.... 

24 41.5 

>al- = 
4,5 6.4 

713,5 

885 3955 
418 

244 

152,5 

CAY 1-100 + CT 1/156 A + CT 1/156 A 
CAY 1-100 + CT 1/251 A + CT 1/251 A 

120 531') 
28)28 

CAY 1-100+CTY 1/170 A+CTY 1/170 A 
CAY 1-100 + CTY 1/260 A + CTY 1/260 A 

K3M KIM 

505 
531 

249 

CAY 1-150 +CTY 1/260 A + CTY 1/260 A 

550 

.60 5.. 

3255 

525 

550 

VI 5 

,12.5 

CAY 1-150 +CT 1/251 A + CT 1/251 A 
CAY 1-150 + CT 1/346 A + CT 1/346 A 

mow 

60.5 

525 

550 

- me' 

'I Earth connection. 
21 Neutral link. 
3) Cable terminal. 
4) Special connection possible (see page 19). 
5) Re-set knob. 
7) Fitting of control elements. 

Sprecher + Schuh 

13) Distance to the co-ordinating zero point 14) Space necessary for internal connections. 
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. 
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CAY 1 + CT(Y) 1 + CT(Y) 1 

Star-Delta Starters 
Star-Delta contactor Combinations with 2 Thermal Overload Relays Dimensions (mm) 

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 C d 

CT 1/251 A 104.5 10 16 M8 80.5 
CT 1/346 A 
CT 1/502 A 112.5 12.5 25 M 10 81.5 

Fe! 

615 

CAY 1-480 + CT 1/693 A + CT 1/693 A CAY 1-480 + CT 1/866 A + CT 1/866 A 

rTI 

Lzr 
T 

518 

530 

445.5 fl tira 

1) Earth connection. 
2) Neutral link. 
3) Cable terminal. 
41 Special connection possible (see page 19). 
9 Re-set knob. 
7) Fitting of control elements. 

30 22 10 

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. 
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Arrangement, Ordner No., Index No., Weight 
Dimensions [mm] Without Thermal Overload Relay 

CA II W1 Two-Step Contactors 

Two-step contactor CA II W complete for 
motors with split windings. Contactor com- 
bination consisting of 2 contactors, main and 
control wiring, electrical interlock and neutral 
terminal. 

CA II W1-250 

Rated 3-phase 
current active 
AC-3 energy AC-3 
at 380/415 V at 380/415 V Contactor 
[A] [kW] type 

Additional aux. contact blocks: 2 each 
CA II W 1-60 
CA II W 1-100 
Additional aux. contact blocks: 3 each 
CA II W 1-150 
CA II W 1-250 
CA II W 1-480 

105 55 
140 75 

170 90 
250 132 
480 250 

Weight 
Ordering no. Control- Index [kg] 
type voltage no. 1 off 

CA II W..1-60 
CA II W..1-100 

Order no. supplement 
Contactor in enclosures, on request 
Control voltages, see pages 22 and 23 normal control voltages 
Connection accessories, see page 19 
Additional aux. contact blocks, see page 20 

CA II W..1-150 
CA II W..1-250 
CA II W..1-480 

001 8.1 
002 

003 19.5 
004 22.8 
005 32.0 

Contactor CA II W 1-60, CA II W 1-100 

244 

285 

300 ,)9) 

12) 

Contactor CA II W 1-150 

tql 

K2 _ K1 

\mrs) 

Contactors CA II W1-250 and CA II W1-480 1-480 respectively see page 24, foot notes 
same dimensions as CAU 1-250 and CAU dimension diagrams see page 15. 

Sprecher + Schuh 22 10 31 
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CA II W 1 + CT 1 + CT 1 Two-Step Starters Arrangement, Ordner No , Index No., Weight 
With 2 fitted Thermal Overload Relays Dimensions [mm] 

Two-step starter CA II W + CT 1 + CT 1 

complete for motors with split windings. 
Contactor combination consisting of 2 con- 
tactors, 2 thermal overload relays, main and 
control wiring, electrical interlock and neutral 
terminal. 

CA II W1-250 + CT1-290 +CT1-290 

Switching of 
3-phase motors 
at 380/415 V 
AC-3 Contactor 2 Thermal o/I 
[kW] type CT 1 setting range 

Thermal 
Ordering no. Control overload relay 
type voltage Fl F2 

Index no. 
Weight 
[kg] 
1 off 

Additional aux. contact blocks: 2 each 
45 CA II W 1-60 1-150 65...100 A CA II W..1-60 -...V.. +CT 1/100 A+CT 1/100 A 001 10.0 
55 CA II W 1-60 1-150 100...150 A CA II W..1-60 -...V.. +CT 1/150 A+CT 1/150 A 002 
75 CA II W 1-100 1-150 100...150 A CA II W..1-100 -...V.. +CT 1/150 A+CT 1/150 A 003 

Additional aux. contact blocks: 3 each 
90 CA II W 1-150 1-200 140...200 A CA II W..1-150 -...V.. +CT 1/200 A+ CT 1/200 A 004 24.0 
100 CA II W 1-250 1-200 140...200 A CA II W..1-250 -...V.. +CT 1/200 A+ CT 1/200 A 005 27.2 
132 CA II W 1-250 1-290 180...290 A CA II W..1-250 -...V.. +CT 1/290 A+ CT 1/290 A 006 
150 CA II W 1-480 1-290 180...290 A CA II W..1-480 -...V.. +CT 1/290 A+ CT 1/290 A 007 37.0 
200 CA II W 1-480 1-400 275...400 A CA II W..1-480 -...V.. +CT 1/400 A + CT 1/400 A 008 
250 CA II W 1-480 1-500 320...500 A CA II W..1-480 -...V.. +CT 1/500 A+ CT 1/500 A 009 42.2 

Order no. supplement 
Contactors in enclosures, on request 
Control voltages, see pages 22 and 23 
(normal control voltages) 
Connection accessories, see page 19 
Additional aux. contact blocks, see page 20 

See page 18 for combination possibilities with other thermal overload relays 

Starter CA II W 1-150 + CT1/... 
with CT 1-145 or CT 1-200 

6054, 

Starter CA II W 1-150 + CT 1/... 
with CT 1-100 or CT 1-150 

1) 

2) 

'I ) 

5) 

32 

Earthing terminal. 
Neutral link. 
Cable terminal. 
Special connections possible, 
see page 19. 
Re-set knob. 

22 10 

7) 

9) 

12) 

13) 

Fitting of control elements. 
Fitting of direct current control. 
Fitting of latch. 
Distance between coordinate zero points 
between neighbouring contactors or 
starters of the same size. 

1) 

With CA1-1250 and CA 1-480, neutral 
link of 25 mm width taken into considera- 
tion with dimensions. 
Room necessary for internal wiring. 
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Dimensions imml CA II W 1 + CT 1 + CT 1 Two-Step Starters 

Starter CA II W 1-250 + CT/... 
with CT 1-200 or CT 1-290 

with a d f 

CT 1-145 104.5 10 16 M 8 80.5 
CT 1-200 
CT 1-230 112.5 12.5 25 M 10 81.5 

Starter CA II W 1-480 + CT/... 
with CT 1-200 or CT 1-290 or CT 1-400 

Starter CA II W 1-480 + CT 1/... 
with CT 1-500 

173 
52 M2 
++. 

445.5 
515 

330 
10 

670'0 

1) Earthing terminal. 
2) Neutral link. 
3) Cable terminal. 
4) Special connections possible, 

see page 19. 
5) Re-set knob. 

Sprecher + Schuh 

'I Fitting of control elements. With CA1-1250 and CA 1-480, neutral 
9) Fitting of direct current control. link of 25 mm width taken into considera- 

12) Fitting of latch. tion with dimensions. 
13) Distance between coordinate zero points 14) Room necessary for internal wiring. 

between neighbouring contactors or 
starters of the same size. 
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CC 1 Direct Current Contactors 
Selection table 

Dimensionsimml 

Contactor 

Note: Standard 3-phase contactors can be 
used for the switching of small rated direct 
currents, especially at a low voltage. (Electri- 
cal ratings on enquiry). 

CC 1-80 CC 1-150 

Disconnection /c 
le 

Ur 

Ue 

L 

R(msl 
Operating voltage V 48 110 220 440 500 550 48 110 220 440 500 550 

125 230 460 600 125 230 460 600 
Rated thermal current') A 200 200 200 200 200 200 240 240 240 240 240 240 
and DC-19 open 1 1 1 

Contact life mil. ops. 0.8 0.5 0.3 0.18 0.15 0.1 1.3 1 0.7 0.45 0.35 0.27 
Rated thermal current') A 125 125 125 125 125 125 180 180 180 180 180 180 

and DC-12) enclosed 1 1 1 

Contact life mil. ops. 2 1.4 1 0.6 0.55 0.4 2 1.5 1.2 0.9 0.7 0.5 
Shunt motors A 80 80 80 80 80 80 150 150 150 150 150 150 

DC-2 (switch-off when motor running) 1 0.1 7.5 
Contact life mil.ops. 4.6 3.6 2.5 2 1.6 1 2.5 2 1.5 1.2 1 0.8 
Shunt motors A 80 80 80 80 80 80 150 150 150 150 150 150 

DC-3 reversing, inching 2.5 1 2 

Contact life mil.ops. 0.6 0.35 0.18 0.09 0.06 0.03 0.6 0.4 0.2 0.14 0.1 0.07 

Series motors A 80 80 80 80 70 50 150 150 150 150 150 125 

DC-4 (switch-off when motor running) 1 0.3 10 

Contact life mil.ops. 3.5 2.4 1.8 0.8 1 2 2 1.6 1.1 0.8 0.6 0.6 
Series motors A 80 80 80 80 70 50 150 150 150 150 150 125 

DC-5 reversing, inching 2.5 1 7.5 
Contact life mil.ops. 0.5 0.3 0.15 0.06 0.03 0.04 0.4 0.25 0.14 0.07 0.04 0.05 
Max. permiss. switching current A 1500 1300 1000 700 600 400 3000 3000 2500 1300 1000 700 

Back-up fuse without therm. OL A 250 315 
Coil - Str. pull-in VA (WI 9001490) 2000 (940) 

capacity AC hold-in VA (W) 65(131 90 (21) 
-Str. pull-in W 470...760 1050...1700 
DC hold-in W 28...45 37...60 

Mechanical life mil.ops. 10 10 

Aux. /th enclosed A 16 16 

contacts number 2 4 6 2 4 6 8 

Approval CSA (Canada) 
Voltage DC V 550 
Continuous current A 125 
Normal load HP 40 
'I (Open) values refer to ambient temperatures of 40° C, (enclosed) values to 60° C. 

550 
180 
66 

Non-inductive or slightly inductive loads, resistance ovens 

Contact arrangement possible: (auxiliary contact blocks) 

As supplied 
Arrangement L11 113 g 
1. block or 
separate 114 122 

Arrangement 11 
1.3 

.1 

2., 3. and 4. block .4 1.2 

Modifications possible 

123 113 123 

r1224 12 122 

V\1.3 \1:3 1.3 

.4 1.4 1.4 - 1.21.2 

Connection diagrams 

L+ 

Dimensions [mml 
DC contactor CC1-80 

I./563) 
See page 35 for footnotes 

275 

34 22 10 

DC contactor CC1-150 
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Arrangement, Ordner No., Index No., Weight, Dimensions 

CC 1 Direct Current Contactors 
CC 1 + CTC 1 Direct Current Starters 

CTC 1, CTCA 1 Thermal Overload Relays 

Direct current contactors 2-pole 
CC 1-80 and CC 1-150 

CC 1-80 CC 1-150 

Rated Shunt motors 
thermal DC-3 Contactor 
current at 230 V type 

Aux. 
Ordering no. Control contacts 
type voltage 1 Y 

Index no. Wt. (kg] 
1 off 

with 2 aux. contacts, individually convertible 
200 A 140 A CC 1-80 CC 1-80 -...V.-11- 001 3.9 
240 A 180 A CC 1-150 CC 1-150-...V.. -11- 002 9.4 

Direct current starter complete 
Contactor with thermal overload relais3) with aux. contacts 11 n/o + 1n/c) easily convertible 
Rated Shunt motors Thermal 
th. curr. DC-3 Starter overload 
open at 220 V type relay type Setting range 

Aux. 
Control contacts 

type voltage i Y Thermal overt. relay 
200 A 80 A CC 1-80 CTC 1-150 65...100 A CC 1-80 -...V.. -11+ CTC 1/100 A 003 5.0 
240 A 150 A CC 1-150 CTC 1-150 65...100 A CC 1-150-...V..-11+CTC 1/100 A 004 10.5 

CTC 1-150 100...150 A CC 1-150-...V.. -11+ CTC 1/150 A 005 

Thermal overload relay type 
for Fitting onto Contactors CTC 1-150 65...100 A CTC 1-150-100 A 006 1. 1 

100...150 A CTC 1-150-150 A 007 
for Separate Mounting CTCA 1-150 65...100 A CTCA 1-150-100 A 008 1.0 

100...150 A CTCA 1-150-150 A 009 

Additional auxiliary contact blocks (see page 34 for contact configuations) 
for contactors CC 1-80 and CC 1-150 
for starter CC 1-80 + CTC 1 and CC 1-150 + CTC 1 

Aux. 
Control contacts 

type voltage 
2. block mounted onto contactor CC ...1-... -...V.. -22 010 0.075 
2. and 3. block mounted onto contactor CC ...1-... -...V.. -33 011 0.150 
2.3. and 4. block mounted onto contactor for CC 1-150 and CC 1-150 + CTC 1 012 0.225 
supplied separately arrangement L11 CA 1-60-P-1.11 013 0.075 
supplied separately arrangement 11 CA 1-60-P- 11 014 
Order no. supplement 
Control voltages, see pages 22 and 23 (normal control voltages) ...V/50 Hz 
Connection accessories, see page 19 

3) With terminals 2 and 3 connected on thermal overload relay 

Dimensions (mm] 

DC starter CC 1-80 
with CT 1-150 

56 66 

DC starter CC 1-50 
with CT1-150 

68,4 

11 Earth connection. "1 Distance to the coordinate zero point of a 

3) Cable terminal. further contactor or starter of the same 
41 Special connection possible see page 19. size. 
5) Re-set knob. 
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CAV 1 Latched Contactors Selection Table 

Contactors CAV 
Contactor main and auxiliary contacts, 
thermal overload relay and back-up fuse, 
See pages 8...10 selection table 
Contactor closing circuit 
Coil consumpting (closing) 

AC impulse 
DC impulse 

ON impulse duration min. 
Closing delay 
Pull-in voltage 
Closing voltage 

highest admissible 

Latch CV 1-02 

VA 

W 

ms 

ms 

V 

V 

Mechanical life 
Opening delay 

contactor and latch 

mil. ops. 

Ms 

Latch trip magnet') 
Actuating consumption 

AC coil 
DC coil 

OFF impulse duration 
Actuating voltage 

minimum 
highest admissible 

VA 

W 

ms 

V 

V 

Latched contactors with voltage impulse trip 
The mechanical latch holds the contactor in 
the closed position without coil consumption 
and without excitation. 

Closure 
After closure (with direct current control and 
starters with a series control relay) and lat- 
ching, the closing circuit is interrupted by an 
auxiliary contact on the contactor (with AC 

impulse contact control, after release of the 
starting push-button). 

Opening 
The trip magnet releases the latch. An auxi- 
liary contact on the contactor interrupts the 
circuit to the trip magnet. With starters, the 
thermal overload relay signal contact actua- 
tes the trip magnet. 

1-60 1-100 1-150 1-250 1-480 

700 700 1700 2400 4000 

450.. 720 450...720 1000...1600 830...1300 2700...4300 
100 100 100 100 100 

25...35 25...35 30...45 20...35 25...40 
0.85. Un 0.85. Un 0.85. Un 0.85 Un 0.85 Un 

1.1 Un 1,1 Un 1.1 Un 1.1. Un 1.1 Un 

0.5 0.5 0.5 0.5 0.5 

50...60 50...60 50...60 50...60 50...60 

265 265 265 265 265 

630...1000 630_1000 630_1000 630...1000 630...1000 
100 100 100 100 100 

0.75. Un 0.75. Un 0.75. Un 0.75. Un 0.75. Un 

1.1 Un 1.1 Un 1.1 Un 1.1 Un 1.1 Un 

Latch aux. contacts') 
AC operating voltage 
Nominal operating current AC 11 

V 

A 

Contactor closing circuit 
Coil consumption 

AC impulse 
DC impulse 

ON impulse duration min. 
Closing delay 
Pull-in voltage 
Closing voltage 

highest admissible 

Latch 

VA 

ms 

ms 

V 

V 

Mechanical life 
Opening delay 

contactor and latch 

mil. ops. 

MS 

Latch trip magnet') 
Actuating consumption 

AC coil 
DC coil 

OFF impulse duration 
Actuating voltage 

minimum 
highest admissible 

Latch aux. contacts') 

VA 

ms 

V 

V 

AC operating voltage V 

Nominal operating current AC 11 A 

Permissible duty cycle: 

220 380 500 220 380 500 220 380 500 220 380 500 220 380 500 

2.5 2.5 2 2.5 2.5 2 2.5 2.5 2 2.5 2.5 2 2.5 2.5 2 

1-630-N 1-800-N 1-1000-N 1-1250-N 

7000 7000 2500 2500 
2100 2100 2100 2100 

200 200 200 200 

30...80 30...80 30...80 30...80 
0.85. Un 0.85. Un 0.85 Un 0.85 Un 

1.1 Un 1.1 Un 1.1. Un 1.1Un 

0.5 0.5 0.5 0.5 

50...70 50...70 50...70 50...70 

3500 3500 3500 3500 
3200 3200 3200 3200 
200 200 200 200 

0.75. Un 0.75. Un 0.75. Un 0.75. U,, 

1.1. Un 1.1. Un 1.1 Un 1.1 U,, 

400 400 400 400 
15 15 15 15 

AC coil 10s max. or. 1% of relative duty 
cycle. 

DC coil 2s max. or 0,2% of relative duty 
cycle. 

2) Available only when coil is AC controlled. 
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Arrangement, Order No., Index No., Weight 

CAV 1 Latched Contactors 
CCV 1 Latched DC Contactors 

Without Thermal Overload Relay 

Latched Contactor CAV 1 complete 
with voltage impulse trip. 
CV 1 latching mounted on standard con- 
tactor in place of auxiliary contact blocks. 

CAV 1-60 CAV 1-250 

Rated thermal 
current Ith 
enclosed 

3-phase 
motors AC3 
at 380/415 V 

Contactor 
type 

Spare 
aux. contacts') 

Aux. 
Ordering no. Control contacts 
type voltage 

Spare auxiliary contacts, easily convertible 
125 A 55 kW CAV 1-60 1 CAV ..1-60 

1 2 CAV ..1-60 
140 A 75 kW CAV 1-100 1 CAV ..1-100 

2 CAV ..1-100 
180 A 90 kW CAV 1-150 1 CAV ..1-150 

1 2 CAV ..1-150 
250 A 132 kW CAV 1-250 1 CAV ..1-250 

1 2 CAV ..1-250 
2 3 CAV ..1-250 

480 A 250 kW CAV 1-480 1 CAV ..1-480 
1 2 CAV ..1-480 
2 3 CAV ..1-480 

Auxiliary contacts fixed 
630 A 335 kW CAV 1-630-N 2 CAV ..1-630 -N -...V..- 22- 

1 3 CAV ..1 -630 -N-...V..-33- 
800 A 480 kW CAV 1-800-N 2 CAV ..1-800 -N -...V..- 22- 

3 CAV ..1-800 -N-...V..-33- 
1000 A 560 kW CAV 1-1000-N 2 CAV ..1-1000-N -...V..- 22- 

3 CAV ..1-1000-N -...V..- 33- 
1250 A 670 kW CAV 1-1250-N 2 CAV ..1-1250-N -...V..- 22- 

3 CAV ..1-1250-N -...V..- 33- 

Latched DC contactor CCV 2-pole complete 
with voltage impulse trip 
1 aux. contact block with 2 individual convertible contacts 
Rated thermal Shunt 
current motors DC3 
open at 230 V 
200 A 140 A CCV 1-80 1 1 CCV ..1-80 
240 A 180 A CCV 1-150 1 1 CCV ..1-150 

Order no. supplement 
Contactors in enclosures, on request 
Control voltages, see pages 22 and 23 (normal control voltages) 
Connection accessories, see page 19 

1) Spare auxiliary contacts on contactor. See 
circuit diagram for switching off with DC 
as well as for spare contacts on latch. 

Index 
no. 

Wt. 1411 

1 off 

001 4.43 
002 4.5 
003 4.43 
004 4.5 
005 9.93 
006 10.0 
007 11.53 
008 11.6 
009 11.68 
010 16.43 
011 16.5 
012 16.57 

013 45.73 
014 45.8 
015 48.73 
016 48.8 
017 50.73 
018 50.8 
019 53.73 
020 53.8 

021 4.43 
022 9.98 
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CAV 1 Latched Contactors 
CCV 1 Latched DC Contactors 

Latched Contactor 
CAV 1-60, CAV 1-100, CCV 1-80 

S 

Latched Contactor CAV 1-250 

Latched Contactor CAV 1-630-N 

Latched Contactor 
CAV 1-150, CCV 1-150 

100 
12.5 

Dimensions [mm] 

Latched Contactor CAV 1-480 

200 

.9.5 

13 

150 

250 

272.5 

11.5 

Latched Contactor CAV 1-800-N 
305 

Ilia 'hi 

Tipp 
M8 100100 
Le- 334 

Latched Contactor CAV 1-1000-N, CAV 1-1250-N 
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Arrangement, Ordner No., Index No., Weight 
Dimensions [mm] 

CAV 1 + CT 1, CCV 1 + CTC 1 

Latched Starters 
With fitted Thermal Overload Relay 

Latched Starter CAV 1 +CT 1 complete 
Contactor and thermal overload relay 

CCV 1-80 + CTC 1-150 CAV 1-250 +CT 1-200 

Rated motor 
current AC3 Thermal 
at 380/415 V Contactor o/I Setting range 
IkW] type relay at 380/415 V 
with aux. contacts (1 n/o + 1 n/c) easily convertible') 

65...100 A 
100...150 A 
100...150 A 
140...200 A 
140...200 A 
180...290 A 
180...290 A 
275...400 A 
320...500 A 

with aux. contacts (1 n/o + 1 n/c) fixed') 
335 CAV 1-630-N CTA 1-800 500...800 A 
450 CAV 1-800-N CTA 1-800 500...800 A 
560 CAV 1-1000-N CTA 1-1250 750...1250 A 
670 CAV 1-1250-N CTA 1-1250 750...1250 A 

45 CAV 1-60 CT 1-150 
55 
75 CAV 1-100 CT 1-150 
90 CAV 1-150 CT 1-200 
110 CAV 1-250 CT 1-200 
132 CT 1-290 
150 CAV 1-400 CT 1-290 
185 CT 1-400 
250 CT 1-500 

Latched DC starter CCV 1 + CTC 1 complete 
Contactor and thermal overload relay 
Auxiliary contacts (1 n/o + 1 n/c) fixed') 

Thermal 
Rated thermal Contactor o/I relay 
current [A] open type type Setting range 
200 CCV 1-80 CTC 1-150 65...100 A 
240 CCV 1-150 CTC 1-150 65...100 A 

100...150 A 

Order no. supplement 
Starters in enclosures on request 
Control voltages, see pages 22 and 23 (normal control voltages) 
Accessories, see page 19 

Dimensions [mm] 

Latched...starter CCV1-80 
with CT1 -150 

11_ 4 I 
06,4 4 0-- 

A 

o 
o 

50 
CV 

of7t4 

69 

L- 
150 

0 
-1 - 

t _t 
75 

Ordering no. 
type 

Aux. 
Control contacts 
voltage i Y Thermal overl. relay 

Index no. Wt. [kg] 
1 off 

CAV ..1-60 -...V..- 11+ CT 1/100 A 001 5.13 
CAV ..1-60 -...V..- 11+ CT 1/150 A 002 5.53 
CAV ..1-100 -...V..- 11+ CT 1/150 A 003 
CAV ..1-150 -...V..- 11+ CT 1/200 A 004 12.53 
CAV ..1-250 -...V..- 11 4- CT 1/200 A 005 14.13 
CAV _1-250 -..:V..- 11+ CT 1/290 A 006 14.23 
CAV _1-480 -...V..- 11+ CT 1/290 A 007 18.93 
CAV ..1-480 -...V..- 11+ CT 1/400 A 008 18.83 
CAV _1-480 -...V..- 11+ CT 1/500 A 009 20.93 

CAV ..1-630-N -...V..- 11+ CT 1/800 A 010 53.03 
CAV ..1-800-N -...V..-- 11+ CT 1/800 A 011 56.03 
CAV ..1-1000-N -...V..- 11+ CT 1/1250 A 012 58.03 
CAV ..1-1250-N -...V..- 11+ CT 1/1250 A 013 61.1 

CCV -1-80 -...V..- 11+ CTC 1/100 A 014 5.53 
CCV ..1-150 -...V..- 11+ CTC 1/100 A 015 11.08 
CCV ..1-150 -...V..- 11+ CTC 1/150 A 016 

Latched DC starter CCV1-150 
with CTC 1-150 

137,554, 
96,5 

175 

084 

100 

010 
0 

41- 

25 0 

213 12,5 - 
200 

242 

I) See circuit for spare auxiliary contacts, for 
switching off with DC and for any spare 
auxiliary contacts on latches. 
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CAV 1 + CT 1, CCV 1 + CTC 1 

Latched Starters 

Latched starter CAV 1-150 
with CT 1-200 

1 
13Z5 

608' 

8 

O 

8 

9 

tai 

125 ti 
200 

12.5 

Latched starter CAV 1-480 
with CT 1-290, CT 1-400 or CT 1-500 

242 

with 
CT 1-290 127.5 415 
CT 1-400 
CT 1-500 141 428.5 

Dimensions fmm1 

Latched starter CAV 1-250 with e f 

with CT 1-200 or CT 1-290 

43 100 

200 
125 

O 

CT 1-145 114.5 350 
CT 1-200 

-4 CT 1-290 
125 360.5 

225 

.1 

1Z5 254 

Latched starter 
CAV 1-630-N, CAV 1-800-N, CAV 1-1000-N, CAV 1-1250-N 
with CTA 1-800 or CTA 1-1250 

_LULL 

T-r. TT 
15 

5) Re-set knob. 
15) Control relay CS 3 (order separately). to appropriate regulations. 

19 Distance between contactors according 
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Arrangement, Order No., Index., Weight 
Dimensions Immi Without Thermal Overload Relay 

CA 1 U Contactor, UL Listed 

CA 1U-250 

lJ UL listed special arrangement. 
Certain federal states and cities in the USA, 
as well as certain groups of customers, spec- 
ify that equipment be approved by The 
Underwriters' Laboratories, Inc.» (UL), a non- 
profit testing institute. Apart from the rating 
plates, other parts of the contactors and 
thermal overload relays, particularly the con- 
nections, differ from the standard designs in 
order to satisfy the strict requirements of UL. 

/A1 Standard contactors, UL recognized. 
The UL requirements on the connections are 
not so strict for devices which are connected 
at the factory. This permits the acceptance 
of standard contactors in the register of UL 
recognized devices. 

Either listed special arrangements or recog- 
nized standard contactors must be used with 
separately mounted listed thermal overload 
relays CTA 1U (see page 42) for starters, 
even when they are connected at the 
factory. 

General USA requirements 
If UL approval is not called for, equipment 
can be used in the USA without the approval 
from a testing institute. All standard con- 
tactors and starters given in the catalogue 
with appropriate performance data are in ac- 
cordance with the standards of the National 
Electrical Manufacturers Association (NEMA) 
and the United States of America Standards 
Institute (USAS) (previously ASAI. 

Contactor CA 1U complete 

Rated thermal') 
current 
open enclosed 
[A] [A] 

1-phase 2-pole 
at 
115 V 230 V 
HP HP 

3-phase 3-pole 
at 
200 V 230 V 460 V 575 V 
HP HP HP HP 

Contactor 
type 

Aux. contacts 
no. and 
setting Ordering no. Control 

?* type voltage 
Index no. Wt. [kg] 

1 off 
Aux. contacts, easily convertible 
135 125 10 25 40 40 75 100 CA 1U-60 1 1 CA 1U-80 -...V..- 11 001 3.9 

CA 1U-60 2 2 CA 1U-80 -...V..- 22 002 4.0 
CA 1U-60 3 3 CA 1U-80 -...V..- 33 003 4.1 

160 150 15 30 50 50 100 125 CA 1U-100 1 1 CA TU-100-...V..- 11 004 3.9 
CA 1U-100 2 2 CA 1U-100-...V..- 22 005 4.0 
CA 1U-100 3 3 CA 1U-100-...V..- 33 006 4.1 

200 180 15 40 60 60 150 150 CA 1U-150 1 1 CA 1U-150-...V..- 11 007 9.4 
CA 1U-150 2 2 CA 1U-150-...V..- 22 008 9.5 
CA 1U-150 3 3 CA 1U-150-...V..- 33 009 9.6 
CA 1U-150 4 4 CA 1U-150-...V..- 44 010 9.7 

300 270 15 50 75 100 200 250 CA 1U-250 1 1 CA 1U-250-...V..- 11 011 11.0 
CA 1U-250 2 2 CA 1U-250-...V..- 22 012 11.1 
CA 1U-250 3 3 CA 1U-250-...V..- 33 013 11.2 
CA 1U-250 4 4 CA 1U-250-...V..- 44 014 11.3 

420 400 15 50 150 150 350 400 CA 1U-480 1 1 CA 1U-480-...V..- 11 015 15.9 
CA 1U-480 2 2 CA 1U-480-...V..- 22 016 16.0 
CA 1U-480 3 3 CA 1U-480-...V..- 33 017 16.1 
CA 1 U -480 4 4 CA 1U-480-...V..- 44 018 16.2 

Order no. supplement 
Control voltages, see pages 22 and 23 (normal control voltages) 

Contactor 
CA 1U-60 
CA 1U-100 

.t! 

1385 

Contactor 
CA 1U-150 

Contactor 
CA 1U-250 

200 11.125 

225 

Contactor 
CA 1U-480 

6 

212 

'I Supplementary ratings in accordance with 3) Cable terminal. 
UL, continuous current in accordance Special connection possible (see page 19). 
with NEMA. 
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CAT 1 U Starters, UL Listed 
Contactor with fitted Thermal Overload Relay 
Thermal Overload Relay for separate mounting CTA 1 U, CTA 1 

Starter CAT 1U complete 
Contactor and thermal overload 
Motor rated current 

Arrangement, Ordner No., Index No., Weight, Dimensions [mm] 

CAT 1U-100 + CT 1U-100 
MO ARP we 
ON se fe 0 CAT 1U-250 + CT 1U-290 

X 9 I 

1-phase 3-phase 3-pole 
2-pole at at 
115 V 230 V 200 V 230 V 460 V 575 V Starter 
HP HP HP HP HP HP type 

Thermal o/I 
type Setting range 

Ordering no. Control Thermal Index no. Wt. fkg1 

type voltage o/I 1 off 
Aux. contacts 1 n/o and 1 n/c (convertible) 
2 additional aux. contact blocks, max. (see page 20) 

CT 1 U -80 65... 80 A CAT 1U-150 -...V..- 80 A 001 5.0 

Aux. contacts 1 n/o and 1 n/c (convertible) 
3 additional aux. contact blocks max. (see page 20) 
15 50 60 60 150 150 CAT 1U-150 CT 1U-100 65...100 A CAT 1U-150 -...V..- 100 A 002 10.5 

CT 1U-130 100...130 A CAT 1U-150 -...V..- 130 A 003 
CT 1U-90 72... 90 A CAT 1U-150 -...V..- 90 A 004 11.5 
CT 1U-145 90...145 A CAT 1U-150 -...V..- 145 A 005 
CT 1U-200 140...180 A CAT 1U-150 -...V..- 180 A 006 11. 6 

15 50 75 100 200 250 CAT 1U-250 CT 1U-145 90...145 A CAT 1U-250 -...V..- 145 A 007 13.1 

CT 1U-200 140...200 A CAT 1U-250 -...V..- 200 A 008 13.2 
CT 1U-290 180...248 A CAT 1U-250 -...V..- 248 A 009 13.3 

15 50 150 150 350 400 CAT 1U-480 CT 1U-290 180...290 A CAT 1U-480 -...V..- 290 A 010 18.4 
CT 1U-400 275...400 A CAT 1U-480 -...V..- 400 A 011 18.3 
CT 1U-500 320...414 A CAT 1U-480 -...V..- 414 A 012 20.4 

Order no. supplement 
Control voltage, see pages 22 and 23 (normal control voltage) 

Thermal overload relay for separate mounting 
Thermal o/I 
type Setting range type Setting range 
CTA 1U-100 65...100 A CTA 1U-100-100 A 013 1.0 
CTA 1U-130 100...130 A CTA 1U-130-130 A 014 
CTA 1U-90 72... 90 A CTA 1U-90-90 A 015 2.1 

CTA 1U-145 90...145 A CTA 1U-145-145 A 016 
CTA 1U-200 140...200 A CTA 1U-200-200 A 017 2.2 
CTA 1U-290 180...290 A CTA 1U-290-290 A 018 2.3 
CTA 1U-400 275...400 A CTA 1U-400-400 A 019 2.4 
CTA 1U-500 320...500 A CTA 1U-500-500 A 020 4.5 

Starter CAT 1U-100 
with CT 1U-80 

See page 43 for footnotes to the dimension diagrams 

42 2210 

Starter CAT 1U-150 
with CT 1U-100 or CT 1U 130 

43 43 

4 
1375 

175 

100 

12 
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Dimensions ]mm] 

Starter CAT 1U-150 
with CT 1 U -90 or CT 1 U -145 or CT 1 U -200 

43 4 

_11.11111_ 

II II II 

Starter CAT 1U-480 
with CT 1U-290 or CT 1U-400 or CT 1 U -500 

76 

NI 

CAT 1 U + CT 1 U Starter 
UL Listed 

Starter CAT 1U-250 
with CT 1U-145 or CT 1 U -200 or CT 1U-290 

3) Cable terminal. 
4) Special connection possible (see page 19). 
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CA 1 Contactors 
CT 1 Thermal Overload Relays Technical Information 

Contactors 

Safety, even under abnormal conditions 

Sectionalized contactor CA 1-150 

- 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). 
- Coil insulation class B (CA 1-1250 and AC 1-480, insulation class F). 

Rated insulation voltage U, according to: 
IEC, AS, BS, SEV, VDE, 0660 660 V 
UL, NEMA, CSA, EEMAC 600 V 

Test voltage, 1 minute 3000 V 
Max. supply voltage 1.1 U5 

Min. pull-up voltage 
(from a vertical plane +22.5°). 0.85 Us 

Continuos AC and DC voltage 1.1 Us 

Dropout voltage 
AC voltage 0.35...0.7 Us 

DC voltage 0.1 ...0.25 Us 

Ambiente temperature CA 1-60...1-250 CA 1-480...1-1250 
Storage transport -25°C...+ 80°C -25°C... + 80°C 
Operation AC-1 encapsulated AC-2...AC-4 

with rated operating current -25°C...+ 70°C -25°C... + 60°C 
with 85% rated operating current -25°C... +63°C -25°C...+ 50°C 
with 90% rated operating current -25°C...+ 60°C -25°C... + 45°C 

Operating AC-1 open -25°C...+ 40°C -25°C... + 40°C 

Resistant to climatic conditions 
Damp heat 

40°/95% relative humidity 56 days 
Changing climatic conditions 

23°C, 80%/40°C, 92% 56 cycles 

Thermal Overload Relays 

Quality 

Sprecher and Schuh has always paid particu- 
lar attention to the question of motor protec- 
tion and is untiring in its never-ending efforts 
to only manufacture motor protection devi- 
ces which are really deserving of this descrip- 
tion. Consistent high quality is only ensured 
by a costly ultimate tripping current calibra- 
tion process. The lowest and the highest cur- 
rent settings are individually calibrated on 
every thermal overload relay. This takes 
place with 1.05 x /s (no trip occurrence) and 
1.2 x /a (trip occurrence within a maximum 
period of 15 min). 

44 22 10 

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 trip- 
ping limit according to IEC 292-1 (also to 
-20°C and + 60°C). Reliable operation 
-25°C...70°C at full load. 

- Clearly labelled current setting scale. 
Galvanically separated tripping and indica- 
ting circuits. 

- Direct fitting onto contactor or separate 
mounting by means of an adapter socket 
(CTA 1-800 and CTA 1-1250 only availa- 
ble for separate mounting). 
Accessories: Re-set rod for assembly in 

switch boards (s. p. 21) 
Re-set magnet for remote re- 
setting (see page 21) 

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 (yel- 
low) 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 1-90... CTA 1-1250 
- Fitted with differential single-phasing pro- 

tection. Accelerated trip with the failure of 
a phase. Trip limiting current approx. 85% 
of the 3-phase limiting current. 
Current transformers for AC frequencies 
50/60Hz. 

- Slide for manual of the snap-action con- 
tact. 
Hand or automatic re-set as required. 
Third position for test trip with re-set but- 
ton. 
Two scale division for direct-on-line and 
star-delta starting. 

Sprecher + Schuh 
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Technical Information 

CT 1 Thermal Overload Relays 
Thermally Delayed Over-Current Relay 

Average time/current characteristics curve 
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 f 20% or current 
± 10%. Standardised limits from 
operationally warm state to IEC 292-1 / (type 1) 

Single phasing (loss of one phase): 
CT 1-90...CT 1-1250: Ultimate tripping cur- 
rent approx. 85% of the 3-phase ultimate 
tripping current CT 1-150: Ultimate tripping 
current approx. 105% of the 3-phase 
ultimate tripping current. 

CT 1-150 

10 000 
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1 

A 

0,8 1 2 4 6 

Multiple of the set 
current Je 

10 20 

CT 1-90 

10 000 

1h 

1 000 
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10 
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current /e 

4- 90A 
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CT 1-145 
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CT 1-200...CT 1-400 
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CT 1-500 
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CTA 1-800 and CTA 1-1250 

10 000 

1h 

1000 

100 

10 

1 

A 

0,8 1 2 4 6 10 

Multiple of the set 
current I. 

20 

Reset magnet 
Pick-up power AC 

DC 
Pick-up voltage 
Drop-off voltage AC 

DC 
Trip command AC 
duration DC 

Only operate with 

CMR 1 CMR 3 
VA (W) 72 (65) 
W 60...95 
Min./Max. n Us 0.85...1.1 
Min./Max. n Us 0.7...0.2 
Min./Max. n U$ 0.7...0.1 
Min./Max. s 0.04...600 
Min./Max. s 0.04...40') 

Technical data of the thermal overload auxiliary contacts 

00A 

85 (65) 
30 

Thermal overload relay type CT 1-10... 
CT 1-150 

CT 1-90... 
CTA 1-1250 

0.85...1.1 Trip/signalling contact 
0.7...0.2 rated thermal current, enclosed 4 A 2.5 A 4 A 4 A 
0.7...0.1 AC-11 at 220 V 3A 1.6A 3A 3A 
0.04...10') at 380 V 1.6A 1 A 1.6A 1.6A 
0.04...10') Fuses 6 A 6 A 10 A 6 A 

early make/late break contact in series 

Sprecher + Schuh 

See pages 8...10 for setting ranges and back-up fuses 

22 10 45 

Indooroopilly Road Indooroopilly SPS SP086 Operations and Maintenance Manual

Q-Pulse Id TMS757 Active 29/01/2014 Page 269 of 403



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 du y cycle 40% 
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Permissible starter frequency of operation 
1. Determine the permissible frequency of contactor operation 

from the above diagrams. 
Run-up current IA = 4 /f3 
Direct-on-line start of IEC standard motors up to 0.75 kW, or /A = 
2.3 /, with CTY relay in star-delta start. 
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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 IA = 6 
Direct-on-line start of IEC standard motors from 1.1 kW, or IA = 
3.5/, with CTY relay in heavier star-delta start. 
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Technical Information CA 1 Contactors 

Electrical life Switching conditions for verification of the electrical life (number of 
operations under load) in accordance with IEC 158-1 (AC'-2 in 

The diagrams below are applicable for the operating conditions 
laid down in IEC 158-1 for utilization categories AC-1 ... AC-4 at 

accordance with UTE, NF C 63-110). 

380/415 V, 50/60 Hz. Utilization Make Break 
category 1 / 1 6 U/Ue cos tp /cue Ur/U. cos (p_ 

AC-1 1 1 0.95 1 1 0.95 
AC'-2 2.5 1 0.65 1 0.4 0.65 
AC-2 2.5 1 0.65 2.5 1 0.65 
AC-3 4-,17A 6 

/e>17A 6 
1 0.65 1 0.17 
1 0.35 1 0.17 

0.65 
0.35 Rated operational current Lie Rated operational voltage 

Making current U Voltage before make AC-4 ./...17A 6 1 0.65 6 1 0.65 
Ic Breaking current Ur Recovery voltage /e>17A 6 1 0.35 6 1 0.35 

AC-1 Non- or light inductive loads, resistance furnaces 
AC-3 Switching of running squirrel-cage motors 
AC'-2 Switching of running slip-ring motors 
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Sprecher + Schuh 

400 600 1000 2000 

Mixed duty of squirrel-cage motors 
AC-3 90% switching of running motor 
AC-4 10% inching 
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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 QLD. 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 

Rockhampton 
208 Denison Street 
Rockhampton QLD. 4700 
Phone: (079) 27 2277 

Agents 
Perth 
C.J. Young & Co. Pty. Ltd. 
38-40 Railway Parade 
Bayswater WA 6053 
Phone: (09) 271 8666 
Telex: AA93715 
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 QLD. 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 

2210/7.89/4M 
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Customise the appearance 
and presentation of your 

DT 3 Control Devices 

Both round & square formats 
in black can be used together 
for an attractive presentation 
or to identify their function. 

Or simply design your control 
panels using a standardised 

format in black. 

Combination of pushbuttons, 
indicating lights, and illuminated 

pushbuttons. The interchangeable 
front rings are available in round 

or square & grey or black. 

Large & small legend carriers add 
to this extensive range which 
provides an almost endless 
selection of combinations 

and accessories to customise 
your requirements. 

sprecher+ 
schuh 

"frwe 
Represented In Australia by 

NHP 
Electrical Engineering 
Products Pty Ltd A.C.N. 004 304 812 

Melbourne 
43 - 67 River Street, Richmond VIC. 3121 
Phone: (03) 429 2999, Fax: (03) 429 1075 

Sydney 
30 - 34 Day Street North, 
SiNenvater N.S.W. 2141 
Phone: (02) 768 3444, Fax: (02)6484353 

Brisbane 
39 Commercial Road, 
Fortitude Valley OLD. 4006 
Phone: (07) 252 9517, Fax: (07) 252 3415 

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

Newcastle 
57 Crescent Road, Waratah N.S.W. 2296 
Phone: (009) 60 2220, Fax: (049)602203 

Rockhampton 
208 Denison Street, 
Rockhampton OLD. 4700 
Phone: (079) 27 2277, Fax (0 )22 2947 

Townsville 
62 Leyland Street, 
Garbutt OLD. 4814 
Phone: (077) 79 0700, Fax (077) 75 1457 

Toowoomba 
Cnr Carroll St. & Struan 
Toowoomba, OLD. 4350 
Phone: (075)34 4799, Fax: (076)33 1796 

Perth 
Trading as C.J. Young & Co 
38 - 42 Railway Parade, 
Bayswater W.A. 6053 
Phone: (09) 271 8886, Fax: (09)272 3906 

Agents 

Hobart 
N.M. Bamford (Hoban) 
199 Harrington Street, Hebert TAS. 7000 
Phone: (002) 34 9299, Far (002) 31 1693 

Launceston 
H.M. Bamford (Launceston) 
59 Garfield Street, Launceston TAS. 7250 
Phone: (009)44 8811, Fax: (003)44 4069 

Darwin 
J. Blackwood & Son Ltd 
(Inc. Tosco Pearce) 
Mataram Street, Winnellie N.T. 0820 
Phone: (089)64 4255, Fax: (089)84 3945 

BM-F/2.92/18N 
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°Pushbutton and signal lamp 
modules DT 3, 0 22.5mm 

new line 
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What gives your equipment and control systems that final touch? 

The new DT 3 line from Sprecher + Schuh 
Rotary switch Rotary switch with lock Pushbutton, Illuminated Indicator lamp, round Indicator lamp, square Potentiometer operating knob 

- Lever or toggle handle - Different lock variations - Colours: green, red, yellow, - Colours: green, red, yellow, - Colours: green, red, yellow, - Scale incrementation 0.-10, 300° 
- Illuminated or non illuminated available on request blue and white blue and white blue and white - Accommodates standard shaft size 
- Round or square front elements 
-5 selectable switching position 

sequences 
- Front ring available in 

grey, black or metallic 

-5 selectable switching position 
sequences 

- Front ring available in grey or 
black 

- Impulse or latching operation 
- Round or square front elements 
- Front ring available in grey, 

black or metallic 

- Engraving available - Engraving available 

Detailed information on the DT 3 

range, is provided in catalogue 
1803. Refer your nearest NHP 
office. 

Pushbuttons 

- Colours: green, red, yellow, blue, \ 
white and black 

- Button flush or raised 
- Impulse or latched operation 
- Also available with mushroom 

head o 42mm or e 68mm 
- Round or square front elements 
- Front ring available in grey, black 

or metallic 

Stand alone operation 
A range of 1,2,3 and 5 way 
aluminium or plastic enclosures are 
available, for stand alone operation. 

Pushbuttons 
DT 3 pushbuttons and signal lamps 
are fast and uncomplicated to install. 
Only one person is needed, even if 

the front panel is so large that the 
installer cannot reach behind. 

Emergency STOP button 

- With or without key for unlocking \ 
- Three sizes available 
- Resetting by turning 
- Enclosed control stations 

available 

Modular flexibility Reliable contacts Robust by design 
All elements at the rear have the All contacts are H-shaped and are DT 3 emergency stop buttons, provide 
some dimensions and can be therefore electronic/PLC compatible. users with the reliability and flexibility 
arbitrarily interchanged or They are self cleaning on every they specify. Available in 30, 40, and 
supplemented. Mounting of a second switching cycle, thereby achieving 50mm sizes (with key lock also), their 
level is possible. (Maximum of 6 high contact reliability. robust design and ease of operation 
permissible). will satisfy any specification. 

Sprecher + Schuh 
DT 3 Control Devices 22.5mm 

CI 
( 

Pushbutton - round grey 
front ring, large legend 

carder 

Pushbutton - square Illuminated pushbutton - Pushbutton - round 
black front ring, small round metal front Ong, extended metal front 

legend carrier large legend carrier ring, small legend carrier 

III III Il 
Illuminated pushbutton - 
round sealed front ring, 

large legend carrier 

Raised pushbutton - 
round grey front ring, 
small legend carrier 

Pushbutton - mushroom Indicator lamp (round) - 
operator, round grey small legend carder 

front ring, large legend 
carrier 

s 
ndicator lamp (square) - 

small legend carrier 
Rotary switch - round 
grey front ring, short 

operator, small legend 
carrier 

Rotary switch - round 
metal front ring, long 

operator, large legend 
earner 

Rotary switch - square 
black front ring, short 
operator, large legend 

carder 

to 
Rotary key switch - 

round grey front ring, 
large legend carrier 

30mm Emergency stop 50mm Emergency stop 
pushbutton - large pushbutton - large 

legend carder legend carrier 

Potentiometer dial - 
large legend carrier 

40mm Emergency stop 
key lockable 

pushbutton - large 
legend carder 

Indicator lamp (square) - 
large legend carrier 
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Control Relay 
CS4 

4,4s 

1 

." 
' LP: !: 

PUBLICATION 

RCS-1 
ISSUE 2 

APRIL 1990 

N114112 ELECTRICAL ENGINEERING PRODUCTS PTY LTD 
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CONTROL RELAY sprecher+ 
CS4 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 
I deal 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. 

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" 
2 
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CONTROL RELAY 
CS4 

sprecher + 
schuh 

Refer Bulletin 2204 

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 

lth 
AC-1 3) 

open ') A 
kW 

enclosed 3) A 
kW 

Switching of 3-phase motors 

AC-2 
AC-9 

Slip ring motors ') A 

Squirrel cage motors 4) kW 
Normal loading HP 

AC-4 Squirrel cage motors A 
Heavy-duty operation ') kW 
Inching HP 

Rated Insulation voltage 
according to IEC 158-1 500 

240 415 

18 18 
6.7 11.5 

12 12 
5 8.8 

4.5 3.4 
1.1 1.5 
1.5 2 

4.8 3.4 
1.1 1.5 
1.5 2 

Test voltawal minute 3000 

Back-up fuse 
without thermal overload relay A 16 

Auxiliary contacM 
Auxiliary AC-11 

contact 
block 

A 2 1 

Ith open 
Ith encapsulated 

3) A 
3) A 

10 

8 

Back-up fuse .) A 10 

Contactor AC-11 A 5 2 

Ith open 
Ith encapsulated 

3) A 
3) A 

16 

12 

Back-up fuse °) 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), 8...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 300 (up to 1 Hp = 800) 

Size 

Continuous 300V A 12 

rated current 600V A 5 

Voltage AC V') 300 800 

Motor load (with/without thermal 
overload relay) 

HP 3 ph 
HP 1 ph 

Contact class NEMA A 600. 0 600 

/in according to IEC, AS, BS, SEV. Corresponds to continuous current 
/HI 2 according to VDE. 

2) Rated operational capacity according to !EC, AS, BS, DEMKO, NEMKO, 
SEMKO, Finland, SEV, VDE when switching 3 resistive load 50-60 Hz. 

AC 1 and Ith according to approval ® 0 0 0 
Contactor CS 4(C) CA 4-5(C) 500 V 16 A 380 V 10 A 

CA 4-9(C) 500 V 16 A 380 V 12 A 

Auxiliary contact blocks CS 4-P, CA 4-P 500 V 10 A 380 V 2 A 

3) 

9 

"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. 

Basic Relay - 4 Pole 

Contact diagram Contacts 
N N/0 /C AC or DC Catalogue 

No. 2) 

clo, Al 113123133143 

4 14 A211Y24Y3 

4 - AC CS4-40E 

DC CS4C-40E 

4 113 p3143c1 ,) 

T2 ( )1'1 4V4 22 

3 1 
AC CS4-31Z 

DC CS4C-31Z 

rit 1131432 

A2 14 4 tl2 2 

2 2 
AC CS4-22Z 

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. 

3) 

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 22; 

3 
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CONTROL RELAY 
CS4 
Refer Bulletin 2204 

sprecher+ 
schuh 

Timing element CRZE4 
rl -- 1. 
L 

1-- J Timing element CRZE 4 

setting time 1...30s CRZE 4-30s 

setting time 0.1...3s CRZE 4-3s CSI 
1 2 

Auxiliary Contact Blocks 

Contact diagram 

iv.. Am. ala. 

52 62 

2) 

)54 62 

13163 

064 

11111'0111 

_V1V.1V.31 

15462172E82 

153183 61 

511 84 6472 --)-14 

2) 

153163173183 

Contacts 
N/O N/C 

Catalogue 
No. 

AUXILIARY CONTACT BLOCKS 
Six types of auxiliary contact blocks can be added to the 
basic relay. For the 40 E relay versions any type of block can 
be used. For the versions 31 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. 
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. 

2 CS4-P-02 ') 

1 1 CS4-P-11 

2 

4 CS4-P-04 I) 

2 2 CS4-P-22 ') 

4 

Accessories Ilk el& O-----"o 

Label 
Sheet 

Marking Tag 
Sheet 

Transparent 
Cover 

Tag 
Carrier 

Neutral Links 
16mm2, 10mm2 

Catalogue No. LS3 MS3 TRC3 TGC3 On request 

1,-- _...:r.r_s/ 

MEP . 

Adaptor RC Link Diode Link Varistor Link Mechanical Interlock 

Catalogue No. CR 4-P CRC-4 CRD-4 CRV CM 4 

45 48 2) 

r 

45 

04 

- o 

)-es 

to 

74 3) 

48 2) 

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 

') Possibility of attachment to EN 50 022-35 DIN rail. 
2) Basic unit without modules. 
,) With auxiliary contact block CS 4-P, CA-4 P. 

NHP 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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ELECTRICAL MEASURING INSTRUMENTS 

Moving Iron Ammeters 

Moving Iron Voltmeters 

Max. Demand Ammeters 

Power Factor Meters 

Watt and Varmeters 

Synchronising Instruments 

Frequency Meters 

Current Transformers 

DC Ammeters 

DC Voltmeters 

Profile Meters 

Hour Run Meters 

Hz 

50 

A 

55 

NHP 

0 20 1.0 60 80 100 

V 
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Melbourne Premises 

N.H.P. is a wholly Australian owned Company and represents a considerable 
number of overseas companies manufacturing equipment complimentary to the 
N.H.P. programme. 
As suppliers to the full spectrum of the electrical industry N.H.P. continues to 
pursue improvement in both quality and range of products available. 
Experienced Engineering and Management personnel continually visit world 
centres to ensure that the organisation may draw upon the technological 
advancements afforded by the research and development of specialising 
companies such as IME. 

Extensive studies by IME have resulted in their research and development of an 
instrument design that fulfills the requirements of internationally adopted 
standards. 
Housings, of self-extinguishing material offering IP52 protection, have dimensions 
to the universally used DIN 43700 for the four sizes 48 x 48, 72 x 72, 96 x 96 and 
144 x144mm. 
Panel cut-outs are standard for both 90° and 240° indicators. 

Page 2 
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NHP SWITCHBOARD INSTRUMENTS 
MOVING IRON AMMETERS AND VOLTMETERS FOR A.C. 

90° QUADRANT 

Accuracy Class 1.5 
Working Voltage 600V 
Test Voltage 2kV 
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 

Self extinguishing housing 

Protection IP52 

Ammeters will withstand motor starting currents to 8 times rated meter current therefore 200% 
overscaling is suitable for all normal applications. 
Overscaling of 500% is optional. 

Ammeters: Direct connected 

Ranges: 
RQ48E, 1/2A, 2.5/5A, 5/10A, 10/20A 
RQ72E, RQ96E, RQ144E, 1/2A, 2.5/5A, 5/10A, 10/20A, 15/30A, 25/50A, 40/80A, 60/120A, 100/200A 
Current transformer connected meters standard scaling of all sizes for 1A and 5A C.T.'s 
5/10A, 10/20A, 15/30A, 20/40A, 25/50A, 30/60A, 40/80A, 50/100A, 60/120A, 75/150A, 80/160A and their 
decade multiples. 

At 1000A and above standard scales are marked in kA. Variations to this are non-standard and 
numbering is subject to space and numeral size. 

Voltmeters: Standard ranges are 300V and 500V or ranged and scaled to suit potential transformers 
with secondary voltages of 100V or 110V e.g. transformer ratio 6.6kV/110V. 

DIMENSIONS AND WEIGHT 
A B C D E Weight (g) 
48 44.5 x 44.5 40 22 45206 110 
72 66.5 x 66.5 44 12 6807 160 
96 91 x 91 44 12 922 o6 220 

144 137 x 137 53.5 12 13821 510 

240° CIRCULAR SCALE 
Possessing the same general features as the 90° quadrant, 
circular scale moving iron meters have a depth of 80mm. The 
AQ48m/rad is a moving coil meter supplied by an AC 
converter and may not be overscaled. 

Ranges: 
AQ48M/rad 1A and 5A; 
AQ72E, AQ96E, AQ144E 
1/2A, 2.5/5A, 5/10A, 10/20A 
C.T. operated ranges as for 90° quadrant types 
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RIENSHOMINIEWS MO11111101111 

MEASURVIIMBECCIWIRENERERANSFORMERS 

IME intrumentscegioloy centre core magnet movements. 
This t IgraFrenaPriligrCirlin6HutijEftroeMi9Vity changes due to 
mag nab W-=0/1%WitilibriilKtPfiCisi4441,sitle@lt301@f4 fitIkritiiallblfat4ctu 
remains LiFi conveniently sized meters. 

BesicIVR)AVA ibOtIckiti9RD8c-IY0,899eVRIletgsPIlik V(Y14661Sfq I es 

currer6f4 tVP11:14@i-gin IVellIfter11-94A(sfragi igl@d1Td/14489liqt4(§1qMital*- to 
applications. 

Low burden measurements of sinusoidal AC voltage using an internal 
rectifier are possible. Main feature of IME C.T.'s inc 
Their use with internal or external transducers provides frequency 
meterpicmftfoeters, tachometers, prgpLoti -mawmtdre indicators and 
indicatw Wtwphysical or electr gtial-pf6rfyrApt.R6 a sensor or 
transclwiraigolyailable to provide a s§Vei20°C) 
Accurfdifitig4silYsteni Moltage: 600V 
Working Voltage 600V 
Test \ftitegfble beloW(Whows typical burden figures for ammeters and the 
OverlowtetyietetimAlso shown are figures of the burden per metre repre 

PAi-fYlectini1CPierfff@tPEen4A0foQ.1-rsec. 
1.2 x rated current indefinitely 

Voltmeters: 2 x rated voltage for 1 sec. 
1.2 x rated voltage indefinitely 

90° 
DC 

1, 4 

15, 

For 
60, 

DC V 
AC V 

A 
\ lq. -d for dirett co necJon 

o 

o and from the meter. 

-mow possible Ilit"Nrd. 

20 

current circVts of3ogriou 
nted by varous sizes of Nes 

A's 

VA/METER FOR DOUBLE CABLES) P I (FIGURES ARE 

Cable Diam. 
Rim 

Cable cross 
area sq.mm 

VA/metre 
5A C.T. 

Meter Burdens 
Typical VA 

METERS 
AmmETE4 

1. 
500mA 1.3 

6, 10A 1.4 

0.78 
0. 
1.13 
1. 
1. 

RQ48M 
5 

3 
4 

ROC/2M 
0.97 
0.85 
0.89 
0.59 

RQ96M 

INDICATORS 
Ammeters 

Watt and P.F. 

RQ144M 

Meters 
1.1 

).5 

1.5 
1 

. 

25, 40, 60A -6- 
use with 04ernal shunts 
75, 100, 152mV 

. 

2 
of 50, 2. 

3.1 

1 0.4.q 6 
0.36 
0.29 

TIIANSDUCFRS 
A.G. Amps 

Watt and P F. Meters 

)LTMET (approx 
)LTMETE (rectified) 

1000 oh 0.5 - 600V 

7.076 - 600V. 

0.22 
0.17 RMS 
0.13 1 

240° METERS AQ48M AQ72M AQ96M AQ144M 

DC 1%11411§MRA of the VA figures obtained from the able when compared with the accuracy clan. 

1 - tO0A7(1 of C.T.'s assists in determi -ling throexpectad performance of a poposec measuring sy 

For-60 Wi1IVW(400ilrifltfilifillS14fs§ipg cable 
60, f81,01,4iattegOftwter need to be mounted 

. ., ... .. .. 
C.T.'s have 
at t distance , 4S1 I 

diminishing VA 
greafIbr than 

capabilities with 
that normally encountered 

-' 

lower ratio. 
wi 

DC VOtrtivie x 1 m - 0 
y severgl-n666 6v. RMS AC VO 

tern. 

hin 

1 A r T of higher rntir\ honrcl 1-Ii3hinr \IA is ccAlc,n+c.-1 I; In+ I 1,1 ...n FrE.740.thiilei -01 its 

core the required number of times to obtain the correct current ratio. e.g. A 50/5A C.T. provides 
Class 3 at up to 2VA burdenHOURRUNIMETERS6VA at Class 1. 

Passing Vh oigurf2 chitiffiibiligitspiliwytAiwgRuNaffnopepotR of 50/5A up to a 

burden of 5VA so the meter may be remote by up to some 6.6 metres using cables of 
m. 

e techniqu 
5VA at Cla 

mely remot 
a 1mA to 
riate sensitively 

24V, 110V, 240V, 415V, 50Hz voltages refer to all sizes 
* RQ48.0 cut-out alt. 0 50mm 

: * 
. . . mlf. ma - se a .. . 

' 0 
_ i a ii EU 

: . 14.1 e a 

s 1). TANI:m*1(401e is 

indicatidaRa C.T. of 
OmA Ebt)bilitrilMnfor a 

' 
.. 

terminated at bolted lugs 
the rinPytg4iiiiIT be connectegi6t5 
5Amp AC input. The indicator 

.. . 

on each side of the C 

gqilaiducer 
is a moving coil r 

lass 
.T. 

ieter, 
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wATTMEAIERSANDBAMAL4t *METE RS 

MAXIMUM DEMAND AMIeaRIS5are available in ei7Q 
RQT72, RQT96 and RQT144 

Wattm@ferailaWfrkta1RM@FAYIT 014;14%044 SI*11,44i-r010,11 fli@lEftift5tnt 
and a ftcalfgIntOr. The indicating meter may be 90° or 240°. 
Transch.ty@atga9§ OUIr'4@t-eireTATAbaX 111@ f414YtlYgltrfblifift9Orkh it w.a, 
single NiAli451/Shg RialUijolie AYAR fhP-Ofit?betntPRilet9F1-ent taken to 
balancgO6A,,fibalanced. 
For hiiiWt8pgmMsigataemreegaVusiNet9It4aIrtmilwcralers are 
necessary. 
Data ti9W6ghvised wfV-Peti8F1114 120% direct or via C.T. 

1. Ty 6t9130 TAe6f gm9iyaluoiwWjaclication of short terr 
2. Siwle or 3phasetrrnTrare system. 
3. BaracnccuerROYI; unbaraR88 3 phase load. 
4. Phase to phase PARPNEu MAXIMUM DEMAND AMMETERS 

5. Ratio of current transfoggeTrqT;MKE.aigwi3RQTE144 
6. Railitialatzleatenbeinlgaimeftnntetenibatifenl.the same measuring circuit 
Each tttAstdrie8-1q&-461aqt4sappropriate wiring diagram. These 

Ake repProclostatturnErcage ift,diraiittreafiggesailingtikeuitoulment is 
Wotedherpfece akfallaitild.3 above. 

FigureThehrhvgatittidtbesizibttiediithvet mrsdtteretesnt remain the same 
the RQT series above. 
Moving Iron: - 
Accuracy: Class 1.5 

Range: 5A overscaled 200% if required 
Overload rtia-p10,4-04iguccent fo,r 1 sec. 
Withstand:"""PraPPYMILIArillhYdefinitely. 

Powe 
trans 
SinglE 
suit d 
poten 
Scale 
capac 

irin 
ransi 

FIG. 1 

Class 0.5 

The transdu 
For normal so 
is used. 

42 
The 240° in1clic 

Operating vclt 

A100 

500 
`50 40144p 

''300 

6( 

r CU 31.1 

300 

40 
400 

50.,- 1; 

200 IN 

30u 

A 

FREQUENCY METERS 

housing of a 90° or 240° moving coil meter. 
lic:ti ns t e i di ating range is 45 - 55 Hz and a simple 2 wire supply connection 

150 11b 

11 V 240 ,4 5 . 

es ar pre ixe 

tT 

o4.5 -21 SJWCIFICATIONS 

COSy 

A BxB ;..7. 

A 

RQ48Fi 

WER FAITiORI METERS 

- RQ72Fi - RQ96Fi - RQ144Fi 

- factor 
lucer. 
i or 3 L 

11 

0 
me 

iv; 

-rs 
85 

u 

con 
95 

it, t 

of a moving 

are designed 

Class 1.5 

ictil_. cator and ' 

1 0 
' sr signal of 1A or 5A to 

,-.. 
-:'-- 1.13 
--... 

7-_ 0.5 rect or s7. -- rn uts and above uire a 
tial tran,s10-ner. 

7,A 

i3 1 inductive 4, d in Cos fif the 
itive. A 

start and range 
B 

0.5 
C 

0.5 
D 

- 
E 

.(1 . 
wei t (g) 

) diaglims 
lucerVe a 

96 
144 

ar44r601-61dtfted 
4436./Of fff5igure44 

91 x 91 
137 x 137 

oi$7p5ge 6 

44 
53.5 

and grrtens 
30 
30 
30 

ons 61:411,6 
68?o 7 

92?o8 
138?1 

190 
260 
510 

IND 
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Ni-IP SWITCHBOARD INSTRUMENTS 
WIRING DIAGRAMS 

WATT, VAR AND POWER FACTOR METERS 

Each transducer as an integral part of a measuring system carries the wiring diagram appropriate to 
its application on its housing. The reproductions below are in the interests of quickly determining 
the requirement and identifying the system by drawing number. They also permit establishment of 
the number of current transformers needed and their correct phasing. The potential transformers 
shown on the left of the diagram only become necessary at line voltages above 440V. 

S 200/1 

2)(5 

ti 

S 205/1 

i12e ofell 

Page 6 

S 220/1 

S 

T r 

N 

3 

N 

S 200/1 SINGLE PHASE WATT, VAR, POWER FACTOR 

S 220/1 3 PHASE 4 WIRE WATT, BALANCED LOAD 

S 205/1 3 PHASE 3 WIRE WATT, POWER FACTOR 

S 215/1 3 PHASE 3 & 4 WIRE VAR, BALANCED LOAD 

S 225/1 3 PHASE 3 WIRE WATT, VAR, UNBALANCED LOAD 

S 230/1 3 PHASE 4 WIRE WATT, UNBALANCED LOAD 

S 235/1 3 PHASE 4 WIRE VAR, UNBALANCED LOAD 
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NHP SWITCHBOARD INSTRUMENTS 
WATTMETERS AND VARMETERS 

Class 1.5 

Wattmeters and Varmeters are comprised of a moving coil indicator 
and a transducer. The indicating meter may be 90° or 240°. 
Transducer types are determined by the supply system involved, 
single or 3 phase, 3 or 4 wire and by the nature of the load, 
balanced or unbalanced. 
For high voltage systems above 440V, potential transformers are 
necessary. 
Data to be advised when ordering: - 
1. Type and size of indicator and full scale value. 
2. Single or 3 phase, 3 or 4 wire system. 
3. Balanced or unbalanced 3 phase load. 
4. Phase to phase voltage. 
5. Ratio of current transformer if already existing. 
6. Ratio of potential transformers if used. 

Each transducer carries its appropriate wiring diagram. These 
are reproduced on page 6, and the diagram number can be 
quoted in place of 2 and 3 above. 

Figure 1 shows the dimensions of the transducers. 

DIMENSIONS (in mm) 

FIG. 1 

40 

POWER FACTOR METERS 

Class 1.5 

Power factor meters consist of a moving coil indicator and 
transducer. 
Single or 3 phase units, they are designed for signals of 1A or 5A to 
suit direct or C.T. current inputs and above 440V require a 

potential transformer. 
Scaled in Cos fl the standard range is 0.5 - 1 - 0.5 inductive - 
capacitive. 
Wiring diagrams are reproduced on page 6 and dimensions of the 
transducer are as shown in Figure 1. 
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S 2CJ RANGES 
100uA - 600mA 
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65.i. .0 
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A 

U 

I 
A 

76 
94 
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94 

215/1DIMENSIONSr(in 
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32.5 10.5 
32.5 
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8_ 

7B 
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EWI E OVIN4-001 
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SEMENIMM= 
I 20 _8 I' 

PR144M 

°A1111111111E11 
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.45 

13113111.111 
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89.5 
107.8 

H 

29 
30 

0.75 
0.25 

MIMI 

1:j 41 i III IIIIHIII % 
II 

PC48M 

4 WIRE WATT, BALA 0 
PC48M PA96M 

S 205/1 3 PHASE 3 WIRE WATT, POWER FACTOR 

S 215/1 3 PHASE 3 & 4 WIRE VAR, BALANCED LOAD 

S 225/1 3 PHA 
18 

80 72 

S 230/1 3 PHA 
66 x 16 

-114 

S 235/1 3 PHASE 4 WIRE VIN72111NBALANCED LOAD 
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MARY CURRENS 
5A 113A 61 )5' 

?.0A 4 25A NA 
10A 50A 0A 

1C9GA r5A-,031010 
20. 

MPIIINIP BlisamunizeinumEN TS 
NVOMISIGRIBNIENAMMIEIRERVANIAMOUDIMEBSS FOR A.C. 

90° QUADRANT 
SPECIFICATIONS: Housing 

Highest system voltage 
Test Voltage 
Frequency of operation 
Insulation 
Short circuit thermal current (16) 

Accuracy Class 1.5 
Working Voltamited 
Test Voltage Rated 
Overload Withstand 

amic current 
ntinuous thermal current 

Am meteAl I moulltitagattEttelikratildfb0 

Self-extinguishing 
600V 
3kV 
40 - 
Class 
60 -1 
curre 
2.5 ti 
120% 

00Iamps supp 
1.2 x rated curr- indefinit 
2 x rated volta 
1.2 x rated volt 

housing 

IP52 

will withstand motor startin 

S 50Hz for 1 min. 

F( 12(k) \ 
times rated prim 

for 1 sec. 200 
J lire 

f rated priglry current 

ents to 8 times rated meter cu therefore 200% 
overscaling is suitable for II ryorp41Apelketions 

uuNACY/BURDEN Ovei caling of 500% is oMnh1.1 

PRIM .,i 
1 CU RR 

TAS 20 TAS 40 TAS 63 TAS 80 TAS 125 

gido , cm qiet:cpL 
VA 

0.5 CL 
VA 

1 CL 
VA 

3 CL 
VA 

0.5 CL_ 

VA 
1 CL 

VA 
0.5 CL 

VA 
1 CL 

VA 
0.5 CL 

VA 
1 

Ran. 
50 

I! 

es: 
- 

It 
- i A 

60 RQ7 E,-RQ 6E7 R 1 144g, 1/2A, 2. /5A, 5/ OA, 10 20A, 1 /30A, 2./50A, 0/80A, 50/120A. 
C.T.'s 

100/2 
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NHP CURRENT TRANSFORMERS 
MEASUREMENT CURRENT TRANSFORMERS 

Current transformers (CT's) are required: - 
(a) When load currents exceed 100A, the highest rating manufactured for direct connection of 

standard conveniently sized meters. 

(b) When it is difficult or uneconomical to install heavy load cables to and from the meter. 
(c) When isolation of the meter from mains voltage is desirable to remove possible hazard. 

Main feature of IME C.T.'s include: 

Housing: self extinguishing 
Test voltage: 3kV 50Hz for 1 minute 
Insulation: Class E (120°C) 
Highest system Voltage: 600V 

The table below shows typical burden figures for ammeters and the current circuits of various 
instruments. Also shown are figures of the burden per metre represented by various sizes of cables 
interconnecting the meter and the C.T. 

VA/METER (FIGURES ARE FOR DOUBLE CABLES) 

Cable Diam. 
mm 

Cable cross 
area sq.mm 

VA/metre 
5A C.T. 

Meter Burdens 
Typical VA 

1 0.78 1.16 
1.1 0.95 0.97 
1.2 1.13 0.85 INDICATORS: 
1.3 1.33 0.69 Ammeters 1.1 
1.4 1.54 0.59 Watt and P.F. Meters 0.5 
1.5 1.76 0.51 
1.6 2.01 0.46 TRANSDUCERS: 
1.8 2.54 0.36 A.C. Amps 1.5 

2 3.14 0.29 Watt and P.F. Meters 1 

2.3 4.15 0.22 
2.6 5.3 0.17 
3 7.07 0.13 

The addition of the VA figures obtained from the table when compared with the accuracy class 
burden of C.T.'s assists in determining the expected performance of a proposed measuring system. 
The mostly used ring or passing cable C.T.'s have diminishing VA capabilities with lower ratios. 
Should the meter need to be mounted at a distance greater than that normally encountered within 
switchboards the VA available may not be sufficient to preserve the required accuracy. 
This may be overcome by several methods. 
1. A C.T. of higher ratio, hence higher VA, is selected and the light load cable passed through its 

core the required number of times to obtain the correct current ratio. e.g. A 50/5A C.T. provides 
Class 3 at up to 2VA burden. A 250/5A C.T. provides 5VA at Class 1. 

Passing the 50A load cable 5 times through the larger C.T. gives the ratio of 50/5A up to a 
burden of 5VA so the meter may be remote by up to some 6.6 metres using cables of 
1.54 sq. mm. 

2. The above technique is already employed in a Wound Primary C.T. (See TAQ10-10VA at Class 
0.5 and 15VA at Class 1). The load cable is terminated at bolted lugs on each side of the C.T. 

3. For extremely remote indications a C.T. of the ring type may be connected to a transducer 
providing a 1mA to 10mA DC output for a 5Amp AC input. The indicator is a moving coil meter 
of appropriate sensitivity and can provide a linear scale. 

Page 10 
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CURRENT TRANSFORMERS ERN d© 

DIMENSIONS (in mm) (not to scale) 
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TAS 20B 
NOTE - NEW HOUSING INCLUDES 

BUILT-IN DIN RAIL MOUNTING 

---100 
TAS 63 

101 

182 -.I 
TAS 125 

f: 5 

17 1 

52,5 

1-- 
48 

41404,2 

75 

10 17 

I t 
90,5 

-51 -1- 

1 85,5 

L68 

TAS 40 

85 

17 

45 
90 

45 

50--i 

°--t251-4- ° 

TAS 80 

TAQ 10 

Page 11 

Indooroopilly Road Indooroopilly SPS SP086 Operations and Maintenance Manual

Q-Pulse Id TMS757 Active 29/01/2014 Page 289 of 403



IMHP ELECTRICAL ENGINEERING PRODUCTS PTY LTD 

MELBOURNE: 
51-67 RIVER STREET, RICHMOND, VICTORIA 3121. Telephone: (03) 429 2999 

P.O. Box 199. RICHMOND 3121 
Telex: AA31644. Fax: (03) 429 1075 

SYDNEY: 
30-34 DAY STREET, SILVERWATER, N.S.W. 2141. Telephone: (02) 647 2211 

P.O. Box 259, ERMINGTON 2115 
Fax: (02) 648 4353 

BRISBANE: 
39 COMMERCIAL ROAD, FORTITUDE VALLEY, QUEENSLAND 4006. Telephone: (07) 252 9517 

P.O. Box 589, FORTITUDE VALLEY 4006 
Telex: AA41097. Fax: (07) 252 3415 

ADELAIDE: 
29 CROYDON ROAD, KESWICK, SOUTH AUSTRALIA 5035 Telephone: (08) 297 9055 

Fax: (08) 371 0962 

AGENTS: 

W.A. PERTH: 
C.J. YOUNG & CO. PTY. LTD., 38-40 RAILWAY PARADE, BAYSWATER, 6053. 

Telephone: (09) 271 8888 Fax: ( 09) 272 3906 Telex: AA93715 

TAS. HOBART: 
H M BAMFORD (Hobart), 199 HARRINGTON STREET, HOBART, 7000 

Telephone: (002) 34 9299 Fax: (002) 31 1693 

LAUNCESTON: 
H.M. BAMFORD (Launceston), 59 GARFIELD STREET, LAUNCESTON, 7250 

Telephone (003) 44 8811 Fax: (003) 44 4069 Telex: AA58536 

N.S.W. NEWCASTLE: 
HUNTER ENGINEERING SALES, 64 BROADMEADOW ROAD, BROADMEADOW, 2292 

Telephone: (049) 89 3122 Fax: ( 049) 69 6873 Telex. AA28158 

OLD. TOWNSVILLE: 
PATERSON ELECTRICAL ENGINEERING AGENCIES, 62 LEYLAND STREET, GARBUTT, 4814 

Telephone: (077) 79 0700 Fax (077) 75 1457 

N.T. DARWIN: 
J. BLACKWOOD & SON LTD. (Inc. Tesco Pearce), MATARAM STREET, WINNELLIE, 5789 

Telephone: (089) 84 4255 Fax: (089) 84 3945 Telex: AA85454 

NHP 4110 

PkUr 
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NH1P L K Publication 

NL 
April 1993 

Fuse-switches and 
load-break switches 

NE-IP 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 Rollcon 
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 Rollcon 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 lcon 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 lcon 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 lcon switches except the LKP type are 
designed for dedicated motor load switching). 
Rollcon 

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 lcon 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. 

3 
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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 

1P20 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 1P65 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 
Rollcon 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 1P20 

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 1P65 rating as standard. 

Rollcon 5 
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NHP -L K 
Mini frame size with conventional 

contacts for all load types. 

LKM 
Frame M1 Frame M2 

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

LKM -25- Cat. No. LKM-40- LKM-80 - LKM -100- 

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

Rated insulation voltage 660V AC 660V AC 1000V AC 1000V AC 

Rated conventional thermal current (Ith) 25 Amps 40 Amps 80 Amps 100 Amps 

Rated enclosed thermal current (Ithe) 25 Amps 40 Amps 80 Amps 100 Amps 

Rated operational 415/440V AC 23 21A 11kW 35A 18 5kW 58A 32kW 70A 37kW 

lcurrent and typical 660V AC 21 

motor loads to AS 1775 

25A 40A 80A 100A 

Max. making capacity (unprotected) kA peak ') 1.5kA 1.5kA 3kA 3kA 

Short-time withstand current (1 sec. kA RMS)imm 0.5kA 0.8kA 1.6kA 2.1kA 

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

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

Mechanical endurance operations 100000 100000 100000 

Weight Kg 0.2 0.21 0.45 

Outline dimensions') H mm 64 64 80 

W mm 50 50 70 

Handle type L H L H L H 

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

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

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

ifireassiiallsadigall 10V DC, DC 214411 25A 40A 80A 

25kA 50kA2) 

100A 80A 

100000 

0.46 

80 

70 

L H 

89 94 

95 104 

242 270 

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. 
3) Refer to page 31 for detailed dimensions. 

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. 

Accessories 

Switch size (all versions) 

I I I 16 
Description 

Switched neutral 

Neutral link 

Earth link 

Aux. switch 

Terminal shroud 

Extension shaft 180mm (H or L) 

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

LSN-M1 

LNL-M1 

LEL-MI 

LAX-M1-11 

LTS-M1 

LES-MHL 

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

LSN-M2 

LNL-M2 

LEL-M2 

LAX -M2 -1 1 

LTS-M2 

LES-MHL 
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LKM-100EL 4010 

Catalogue Number 

LKM -40EL 

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 Rollcon 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. [ie. 
MCCI. 
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. 

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

it1/4";r0lOgue Number 

LKM-25H LKM-80H 

LKM-40H LKM-100H 

Catalogue Number 

LKM-25L LKM-80L 

LKM-40L LKM-100L 

Catalogue Number 

LKM-25A LKM-80A 

LKM-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 

6 Pole motor switches 

Version DL 

LKM-40DL 
6 pole motor switch 

Version DH 

mm-100DH 
6 pole motor switch 

Catalogue Number 

LKM-40DL 

LKM-100DL 

Catalogue Numbe 

LKM-40DH 

LKM-100DH 

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

Description 

L-Type handle 

H-Type handle 

External dimensions 

25A 40A 80A 100A 

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

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 

6 pole motor switch LKM-40DH -SEP LKM-100DH-SEP 

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

H mm 170 170 220 220 

W mm 135 135 168 168 

D mm 108 108 108 108 

Sorel enclosure used ') 352 352 362 362 

Notes: ) H!-imp:Ict PVC end 

7 
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NHP L K 
For motor switching and general 

purpose loads. 

LKS 

Frame RI 

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

Standard fixed type BS 

fuse -switches DIN 

LKS1 -40 LKS1 -63 

LKS1-63-DIN 

LKS1 -100 LKS I -125 

IKS1-125-DIN 

LKSI-160 

Plug-in fuse-switch for MCC applications 

suitable for IP20 cut -out (BS fuse type) ) 

LKS1-40-PI LKS1-63-PI LKS1-125-PI LKS1-160-PI 

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

Rated insulation voltage 

Rated conventional thermal current (Ith) 

Rated enclosed thermal current (Ithe) 

Rated 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. 

DC 2 poles in series 220V DC, DC 23 

operation 3 poles in series 440V DC, DC 23 

Capacitor switching 415V AC (kVAr) 

Rated fused 500V AC kA RMS 

short circuit current max. fuse size amps 

Fuse types to A.S., B.S. 

AS 2005 4) DIN 

Mechanical endurance operations 

1000V AC 

63 Amps 

40 Amps 

40A 22kW 

40A - 

500A 

40A 

40A 

22 

100kA 

40A 

A2, A3 

15000 

1000V AC 

80 Amps 

63 Amps 

63A 30kW 

63A - 

500A 

63A 

63A 

34 

100kA 

63A 

A3 

00 

15000 

1000V AC 

100 Amps 

100 Amps 

100A 55kW 

100A - 

1000A 

100A 

100A 

54 

100kA 

100A 

A4 (max 300) ) 

15000 

1000V AC 

160 Amps 

125 Amps 

125A 70KW 

100A - 

1000A 

125A 

67 

100kA 

125A 

Bl, B2 

00 

15000 

1000V AC 

160 Amps 

160 Amps 

160A 90kW 

160A - 

2400A 

160A 

160A 

86 

50kA 

160A 

Bl, B2 

15000 

Required switching torque Nm 7.5 7.5 7.5 7.5 7.5 

Weight Kg 1.6 1.6 1.7 1.7 1.8 

Outline dimensions H mm 100 100 116 116 127 

W mm 155 155 155 155- 
184-BS 

DIN 184 

D (min.) mm 165 165 165 165 165 

D (max.) mm 225 225 225 225 225 

By using a long shaft D mm 385 385 385 385 385 

Encl. (steel) surface mounted fuse-switches ') LKS1-40-SE LKS1-63-SE LKS1-100-SE LKS1-125-SE LKS1-160-SE 

External dimensions H mm 30U 300 300 300 400 

W mm 300 300 300 300 300 

D mm 200 200 200 200 200 

Sorel enclosure used 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. 
I) 

2) 

3) 

4) 

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. 

8 Rollcon 
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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 LKS2-250 LKS2-315 LKS2-400 LKS3-630 

LKS2-250-DIN LKS2-400-DIN LKS3-630-DIN 

LKS2-200-PI LKS2-250-PI LKS2-315-PI LKS2-400-PI LKS3-630-P16) LKS3-800-PI°) 

LKS3-800 

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

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

11111 
160 Amps 200 Amps 400 Amps 400 Amps 400 Amps 800 Amps 800 Amps 

160 Amps 200 Amps 250 Amps 315 Amps 400 Amps 630 Amps 800A') / 720A7) 

160A 90kW 200A 116kW 250A 145kW 315A 185kW 400A 235kW 630A 370kW 800A 485kW 

160A 230kW 200A 285kW 250A 355kW 250A 355kW 250A 355kW 315A 450kW 315A 450kW 

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

2400A 2400A 2400A 2400A 2400A 4800A 4800A 

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

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

86 108 134 170 215 340 430 

100kA 100kA 100kA 100kA 100kA 100kA 100kA 

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

Bl, B2 Bl, B2 B1 - B4 B1 - B4 B1 - B4 C1 - C3 C1 - 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. 

2) For DIN type plug-in switches, please contact NHP. 
') Before applying this rating, check availability of suitable 1000V AC fuse links. 
4) 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. 
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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 R I 

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

Cat. No. LKA I -125 LKA I -160 LKA I -200 LKP I -250 

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

Rated insulation voltage 

Rated conventional thermal current (Ith) 

Rated enclosed thermal current (Ithe) 

Rated operational 415/440V AC 23 

current and typical 500V AC 22 

motor loads to AS 1775 660V AC 21 

1000V AC 22/23 

Max. making capacity (unprotected) kA peak ') 

Capacitor switching 415V AC (kVAr) 

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

Rated fused 500V AC, kA RMS 

short circuit current max. fuse size amps 

Mechanical endurance operations 

Weight Kg 

Outline dimensions H mm 

W mm 

D (min.) mm 

D (max.) mm 

By using a longer shaft D mm 

DC 2 poles in series 220V DC, DC 23 

operation 3 poles in series 440V DC, DC 23 

Enclosed (insulated) surface mounted 

load-break switches 

External dimensions H mm 

W mm 

D mm 

Fibox enclosure used 

Enclosed (steel) surface mounted 

load-break switches 

External dimensions H mm 

W mm 

D mm 

-Sareganclosupw used 

1000V AC 

160 Amps 

125 Amps 

160A 90kW 

160A 

160A 

63A/- 

20kA 

67 kVAr 

4kA 

100kA 50kA 

160A 200A 

15000 

1.5 

116 

155 

140 

200 

385 

160A 

160A 

LKA1-125-SEP 

280 

190 

180 

E-JBTd-grey 

LKA1-125-SE 

300 

300 

200 

3003 

1000V AC 

200 Amps 

160 Amps 

1000V AC 

250 Amps 

200 Amps 

200A 116kW 200A 116kW 

200A 

200A 

63A/- 

20kA 

86 kVAr 

4kA 

100kA 50kA 

160A 200A 

15000 

1.6 

127 

155 

140 

200 

385 

160A 

160A 

LKA1-160-SEP 

380 

280 

180 

E-PETd-grey 

LKA1-160-SE 

400 

300 

200 

3018 

200A 

200A 

63A/- 

20kA 

108 kVAr 

4kA 

50kA 

200A 

15000 

1.7 

127 

155 

140 

200 

385 

200A 

200A 

LKA1-200-SEP 

380 

280 

180 

E-PETd-grey 

LKA1-200-SE 

400 

300 

200 

3018 

1000V AC 

315 Amps 

250 Amps 

315A 

315A 

39kA 

134 kVAr 

10kA 

50kA 25kA 

250A 315A 

15000 

1.9 

142 

155 

140 

200 

385 

LKP1-250-SEP 

380 

280 

180 

E-PETd-grey 

LKP1-250-SE 

400 

300 

200 

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. 

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

10 
Poi lc or 
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Frame RI Frame R2 

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

LKP1 -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 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. 

Cat. No. 

LKA 
LKP 

Frame R3 Frame R4 Frame R3 

Rollcon load-break switches 
1000A 1250A 1250A 1600A 

-11=111111111111111111111- 
LKA3-1000 LKP3-1250 LKP4-1250 LKP3-1600 

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

1000V AC 1000V AC 

1250 Amps 1600 Amps 

1250 Amps 1600 Amps 

Rated insulation voltage 

Rated conventional thermal current (Ith) 

Rated enclosed thermal current (Ithe) 

1000V AC 

1000 Amps 

1000 Amps 

1000V AC 

1250 Amps 

1250 Amps 

Rated operational 415/440V AC 23 1000A 600kW 

current and typical 500V AC 22 1000A 800A 800A 800A 

motor loads to AS 1775 660V AC 21 1000A 1250A 1250A 1600A 

1000V AC 22/23 1000A/475kW 

Max. making capacity (unprotected) kA peak ') 50kA 85kA 150kA 85kA 

Capacitor switching 415V AC (kVAr) 539 kVAr 

Short-time withstand (1 sec. kA RMS) 

current (3 sec. kA RMS) 

50kA 50kA 63kA 50kA 

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

short circuit current max. fuse size amps 1000A 1250A 1250A 1600A 

Mechanical endurance operations 3000 3000 3000 3000 

Weight Kg 11.7 14.0 25.8 14.5 

Outline dimensions H mm 270 350 463 350 

W mm 345 345 500 345 

D (min.) mm 204 208 245 208 

D (max.) mm 229 258 258 

By using a longer shaft (pg 17) D mm 529 529 504 529 

DC 2 poles in series 220V DC, DC 23 

operation 3 NNW serietaki DC, DC 234.1k 
1000A 

800A 

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 

12 
Rollcon 
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Frame R4 
Frame 2 x R3 

without terminals Frame R4 

Rollcon load-break switches 
1600A 2000A 2500A 2500A 3150A 

IXP4-1600 LKP4 -2000 U(P3-25004) LKP4 -2500 U(P4-3150 

ALL SWITCHES INCLUDE HANDLE AND SHAFT AS STANDARD 

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

1600 Amps 2000 Amps 2500 Amps 2500 Amps 

1600 Amps 2000 Amps 2500 Amps 2500 Amps 

800A 

1600A 2000A 2500A 2500A 3150A 

150kA 150kA 130kA 150kA 150kA 

1000V AC 

3150 Amps 

3150 Amps') 

63kA 80kA 80kA 80kA 80kA 

50kA 50kA 50kA 50kA 

100kA 100kA 100kA 100kA 100kA 

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

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. 

I) Making capacity according to AS 1775-2.4.5. 
2) Without terminals 
3) the - 3150A in a ventilated enclosure lithe - 2800A when 

totally enclosed 
4) Maximum breaker size amps 

Rollcon selection chart 

Fuse-switch 
LKS 

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 
1 

1 

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 - - 116kW 

LKA1-200 - - 116kW 

LKA2-400 - - 235kW 

LKA2-630 - - 370kW 

LKA3-1000- - 600kW 

- LKS1-40 

- LKSI -63 

- LKS1-100 

- LKSI-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 

LKP1-250 

LKPI-400 

LKP2-400 

LKP2-630 

LKP2-800 

LKP2-1000 

LKP3-I 250 

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 

I797kVA 
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 Rollcon switches are as standard, supplied with a suitable black moulded handle (23), IP65 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 -- 

% 

"1- H-Line 
Handle 

EIB 
1 

LKM mini load-break switches 
Frame MI 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) 

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 Rollcon 
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Accessories 

All Rollcon switches are as standard, supplied with a suitable black moulded handle (23), IP65 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 

h size Ma ding 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. 

Auxiliary switches (All late make 

These are a unique 'clip on' device 
which have either 1 N/0, 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. 

Interlocks 

LKM-25, LKM-40 

LKM-80, LKM-100 

Frame R1 

Frame R1 

Frame R2 

Frame R3 

Frame R3 

LKM-25, LKM-40 

LKM-80, LKM-100 

Frame RI 

Frame R1 

Frame RI 

Frame R2 

Frame R2 

Frame R3 

, early break) 

LKM-25, LKM-40 

LKM-80, LKM-100 

Frame RI & R2 + R4 

Frame RI & R2 + R4 

Frame R1 & 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 

LNL-R1-250 

LNL-R2-400 

LNL-R3-1000 

LNL-R3-1600 

LSN-Ml 

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-R124-1 1 

LAX-R124-20 

LAX-R3-11 

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 Castel! 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.I-0-11). Interlocking between different 
frame sizes is possible. 

Frame R1 

Frame R2, R3 & R4 

Frame R1 or R2 

Frame R3 

Frame RI 

Frame R2 

Frame R3 

LKI-Rl 

LKI-R234 

LMI-R12 

LMI-R3 

LCO-R1 

LCO-R2 

LCO-R3 

Rollcon 15 
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Accessories 
nDescription Switch size Cat. No. 

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. 

4P 

Drive coupling 

Individual terminal 
shrouds 

Individual phase 
shrouds 

Fuse shroud to suit LKS 

fuse-switch 

16 

High mounting feet adaptors 

For additional, clearance underneath the 
switch. 
Note: Frame size R2 has adjustable feet. 

A4 fuse adaptors 

Frame RI (2 per switch) 

Frame R3 

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

Handles (spare and optional) 

Fixed handles 

Spare handle + coupling kit 

Red / yellow handles 

Note: Red handle - yellow escutcheon. 
All premium handles (H1 - H6) are 
IP65 as standard. 

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. 

Frame R1 8 x 8mm 

Frame R2 10 x 10mm 

Frame R3 12 x 12mm 

LKM H 1 

Frame RI H2 

Frame R2 H3 

Frame R3 H4 

Frame R4 H6 

LKM H 1 

Frame RI H2 

Frame R2 H3 

Frame R3 H4 

Frame R4 H6 

Bolt size M6 

Bolt size M8 

Bolt size M 10 

LKM-25, LKM-40 

LKM-80, LKM-100 

Frame RI 

Frame R2 

Frame R3 

Frame RI - front (3 shroud set) 

Frame RI - rear (3 shroud set) 

Frame R2 - front or rear 

(3 shroud set) 

Frame R3 - front 

Frame R3 - rear 

Frame R4 

Fuse shroud 

To suit LKS fuse-switches. Manufactured in LKSI-40, LKS1-63 

LKSI-100 

LKSI-125, LKS1-160 

All frame R2 

All frame R3 

folded clear polycarbonate. 

LHF-R1 

LHF-R3 

LFA-R1 

LFH-R1 

LFH-R2 

LFH-R3 

LHD-H1 

LHD-H2 

LHD-H3 

LHD-H4 

LHD-H6 

LHD-H 1 R 

LHD-H2R 

LHD-H3R 

LHD-H4R 

LHD-H6R 

LIS-M6 

LIS-M8 

LIS-M10 

LTS-M1 

LTS-M2 

LTS- R 1 

LTS-R2 

LTS-R3 

LPS-R1F 

LPS-R1R 

LPS-R2 

LSC-R3F 

LSC-R3R 

LSC-R4 

LFS-R1A 

LFS-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). 

Rollcon 
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Accessories 

SHAFT LINK 

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. 

LKM K handle x x 147 kit LES-MK 

L/H handle 6 x 6x 180 kit LES-MHL 

Frame RI L2 8 x 8 x 300 LES-R1-3 

8 x 8 x 600 LES-R1-6 

Frame R2 L2 10x 10 x 300 LES-R2-3 

10x 10 x 600 LES-R2-6 

Frame R3 L2 12 x 12 x 380 kit LES-R3-3K 

LKS 12x 12 x 6002) LES-R3-6 

Frame R3 L4 12x 12x 115 LES-R3- 1 

LKA, LKP 12 x 12 x 380 kit LES-R3-3K 

Frame R4 12 x 12 x 380 kit LES-R3-3K 

Other accessories for occasional use 

Shaft link 6 x 6 LSL-M 

Shaft link 8 x 8 LSL-R1 

Shaft link 10 x 10 LSL-R2 
SHAFT 

Shaft link 12 x 12 LSL-R3 

Shaft link 12 x 12 45990° LSL-R3T 

Notes: 

Fuse selection 
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). 

2) 

The drawings shown in the NHP-LK technical catalogue indicate the various mounting 
depths available. The small mounting depth (usually L1) is obtainable by using the 
standard shaft which is supplied with the switch. 
12 x 12 shaft link will be required. 

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

Fuse size 
to AS 2005 Holec GEC Nilsen 

Hawker 
Sidley MEM Siemens 

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 4) TFP TFP MI4 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 RII SH9 3NW TTM 

C3 800 amp TLM TLM 804B/C Si I SH1O 3NW TLM 

DIN pattern 

00 160 amp P851.00 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. 
°) 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. 
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 

Base, 

0421 

140 

F14 

200 

280 

Htt 

Defeating the door interlock feature 

.rl 

.EM 

vee- -IP54 

I On 

Break-out thin wall, insert 
pin to defeat interlocking 
feature. 

Revision of padlocking position 
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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 Rolicon 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 1P55 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 1P65 

protection, auxiliary contacts, neutral links, polycarbonate enclosures, extra cable space 
etc. Please contact NHP to discuss your requirements. 

Totally enclosed fuse-switches 

Enclosed rel steel .External ions 
thermal ated power No. enclosur Fuse-switches 

current Ithe 415V AC 23 poles No eight Width Depth Cat. No. 

40A 22 kW 3 3003 300 300 200 LKS1-40-SE 

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

100A 55 kW 3 3003 300 300 200 LKS1-100-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 

Enclosed Sarel PVC External dimensions (mm) ') Load-break 
thermal Rated power o. or steel switches 

current Ithe 415V AC 23 poles encl. No. Height Width Depth Cat. No. 

25A 11 kW 3 3522) 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-80L-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 LKA1-125-SE 

160A 116 kW 3 3018 400 300 200 LKA1-160-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 

i=1.1.1111111Fiz o n t al 
mounting mounting 
Cat. No. Cat. No. 

F41111111111k)nly 
(wilhout switch) 

Cat. No. 
ME 

Flush mounting fuse-switches 

40A 22 kW LKS1-40-FV LKSI -40-FH LK1FE 

63A 35 kW LKSI-63-FV LKS1-63-FH LK1FE 

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

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

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

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

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

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

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

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

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

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

Flush mounting load-break switches 

125A 70 kW LKA1-125-FV LKA1-125-FH LK1FE 

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

200A 116 kW LKA1-200-FV LKA1-200-FH LK1FE 

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. 

Rolicon 
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Rollcon LKS fuse-switch dimensions 

57,5 

135 

10 

90 C K 

155 

Fuse-switches frame size RI 

5,5±1 

100 

M5x8 

P 

37,5 

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

11 

7 ±1 

N 

71 

F E M8 

le 

1i1 

) 
_.,. 

\... 

(M6) 

115 2 >2 

1 
87,5 

$ 

50 

K 

1,4 

Type A BCD E F G I-1 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 - 390 140 198 246.5 
LKS2-400 25 12.5 160 M10 6 27 107 65 59.5 188 160 220 - 390 140 198 246.5 

Rolkon 21 
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Rol lcon LKS fuse-switch and LKA load-break 
switch dimensions 

22 

Fuse-switches frame size R3 

Type A BCD 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 

103 

K 

15±1 

142,5 

37,5 

- - - 

Type A B C D 

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 

LKA 1 -200 20 10 127 M8 3 23 65 45.5 35 118 55.5 140 

- 385 
- 385 
- 385 

62 
62 
62 

Lt! 
1it $111li 

1111111111 

Load-break switches frame size R2 

Type A B C D E F G H 11111T J K 

LKA2-400 25 12.5 160 M 10 4 29 107 65 59.5 143 71 166 

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

L 

- 390 140 
- 390 140 

Rollcon 
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Rol lcon LKA and LKP load-break switch 
dimensions 

09 

20,5 

315 

345 

Load-break switches frame size R3 

B 

180 C 

LKA3-1000 40 
11W 

20 270 M12 23 87 87 60 173 47.5 204 - 529 200 

94 1,5 

15t1 

Load-break switches frame size RI 

37,5 

44.11), E F G H I J K L 

LKP1 -250 25 12.5 143 M10 4 22 66 44,5 35 118 55.5 140 - 385 62 84 149.5 
LKP1 -400 25 12.5 143 M10 4 38 85 35 44.5 133 70 155 - 400 62 99 164.5 

Load-break switches frame size R2 

LKP2-400 25 12.5 160 M10 4 29 107 65 59,5 143 71 166- 390 140 

LKP2-630 30 15 170 M10 5 28 107 65 59.5 143 71 166- 390 140 

Rollcon 23 
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Rol lcon LKP load-break switch dimensions 

Load-break switches frame size R2 

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 

0 12 

315 

Load-break switches frame size R3 

Load-break switches 2 x frame size R3 

A 

230 150 31 

K 
141 

181 so 

50 

875 

7±1 

152 

380 

226 120 

170 

153 

SA 87,5 

LKP3-2500W1 80 20 450 4014 12 170 100 100 46.5 342 325 374 - 699 200 

Note: Dimensions include recommended switch terminals. Switch supplied without terminals. 

24 Rollcon 
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Rol lcon LKP load-break switch dimensions 

500 - 637 

15 1 G 

010,5 

470 - 607 

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

7±1 

213,5 

221 87,c 

Type A 
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 

E 

C 

7±1 

213,5 

221 

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

LK P4-1600 50 20 463 2x014 10 40 98 137 226 252.5 136 245 - 504 400 

Rolkon 25 
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Rol lcon LKP load-break switch and switched 
neutral dimensions 

26 

010,5 

130 

500 - 637 

15 1 G 

N 

H 

A D 

470 - 807 

Load-break switches frame size R4 3 and 4 pole 

40 

286 C 

7±1 

213,5 

221 

50 
M 

54 87,5 

Type A BCD E F G 
LKP4-2000 80 20 463 4x014 12 38 98 

LKP4-2500 100 20 463 4x014 14 36 98 
LKP4-3150 100 20 463 4x014 14 36 98 

H I J K L M 
137 

137 

N C) 

226 252.5 136 245 - 504 400 40 20 
226 252.5 136 245 - 504 400 50 25 

136 245 - 504 400 50 25 

H 

E F 

Switched neutral pole for frame size R1 + R2 

0 B 

C 

rILlyge1-63 

LKS1-100/125, LKA1-125 
LKS1-160, LKA1-160/200 
LKS2-160/200 
LKS2-250/315/400 
LKA2-400/630 
LKP1-250/400 
LKP2-400, 630 
LKP2-800/1000 

A B C D E 1111111U111.11111W 
12 6 99 M5 2 48.5 36 48.5 200 45 

15 7.5 105 M6 4.5 48.5 33.5 46 200 45 

20 10 115 M8 4.5 48.5 32 46 200 45 

20 10 146 M8 4 69 53 69 299 53 

25 12.5 160 M10 4 69 55.5 69 299 53 

25 12.5 160 M10 4 69 55.5 69 293 53 

25 12.5 125 M8 4.5 48.5 32 46 200 45 

25 12.5 160 M10 4 69 58 69 293 53 

25 12.5 160 M10 4 69 40.5 69 293 53 

Rollcon 
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Rol lcon switched neutral and neutral link 
dimensions 

Switched neutral pole for frame size R3 

f i 

0 

Jbo 

O 

96 

40 

916 

I V.? 

399 

M12 

LKS3-630/800, LKA-1000 52 20 192 M12 4 81 96 40 399 
LKP3-1200/ 1600 52 20 192 M12 4 81 96 40 399 

Neutral link for frame size RI + R2 

H 

0 d 

m 

IIIIIIIIIIIIIIIIIIIIIIIIWTK B C 
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- 160/200 20 10 146 M8 4 70 79 296.5 
LKS2-250/315/400 25 12.5 160 M10 4 70 76.5 296.5 
LKA I -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 

ROUCOn 27 
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Rol lcon neutral link dimensions 
E F 

Neutral link for frame size R3 

C 

Type A F G H I 

LKS3-630/800, LKA-1000 20 20 300 M12 12 118.5 60.5 158.5 345 

LKP3-1250/1600 30 20 300 M12 10 124 60.5 164 350 

Rollcon flush enclosure dimensions - frame 1 
A 

S 

T 

1 

VERTICAL OR HORIZONTAL HOUSING 
INSTALLATION CHOICE 

NOTE: DOOR SUITS BOTH HORIZONTAL 
AND VERTICAL ENCLOSURES 

EARTH 227 

165 190 

2 pl Et--H 

HOLE SIZE BI 

- 8 - 07 HOLES 

i-r 

e 9. . 
:: :: 

n :: ", 

LK SIZE 1 FLUSH ENCLOSURE 
INSTALLATION DETAIL 115 

246 

pe A B L M N P QR S T UV X V Al B1 Cl D 

QSA 63-N 1-DIN/BS 270 230 95 223 183 100 88 50 129.5 74.5 215 155 34 46.5 - M5 65 53.5 72 38.5 12 

OSA 100N 1 -BS 270 230 120 223 183 116 101 43.5 130.5 74.5 21.5 155 34 34 32.5 M6 65 54.5 70 40.5 15 

QSA 125N 1 -BS 270 230 15) 223 183 116 101 43.5 130.5 74.5 21.5 155 34 19 20 M6 65 54.5 70 40.5 15 

OSA 160N 1 -BS 270 230 153 223 183 127 107 425 130.5 74.5 21.5 155 34 19 20 M8 65 56.5 65 45.5 20 

28 Rollcon 
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Rollcon flush enclosure dimensions - frame 2 

VERTICAL OR HORIZONTAL HINGING 
INSTALLATION CHOICE 

NOTE: DOOR SUITS 80TH HORIZONTAL 
AND VERTICAL ENCLOSURES 

EARTH 465 

t 

272 

175 

107 II 
- HOLE SIZE BI 

8 -07 HOLES 

So 1 

LEI 

0 0 z 
1 !I ... 

LK SIZE 2 FLUSH ENCLOSURE 1114 
INSTALLATION DETAIL 

B 1111/11W N P Q R S T U .--23"1.11,151"V 

160N DIN/BS QSA 160N- DIN /BS 315 260 120 268 213 146 126 43.5 164 91.5 21.5 243 26.5 

QSA 200N-BS 315 260 120 268 213 146 126 43.5 164 91.5 21.5 240 26.5 

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

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

OSA 400N-DIN/BS 315 260 160 268 213 146 135 39 170 91.5 21.5 24) 26.5 

292 

46.5 

46.5 

26.5 

26.5 

26.5 

34 M8 87.5 50.5 20 

34 M8 87.5 505 20 

34 M10 87.5 53 25 

34 M10 87.5 53 25 

34 M10 87.5 53 

Rollcon flush enclosure dimensions - frame 3 

323 ENCLOSURES 

370 0/A 

VERTICAL HINGING INSTALLATION SHOWN 

8 07 HOLES 

DOOR SUITS BOTH HORIZONTAL AND VERTICAL ENCLOSURES 

Rollcon 

324 OM 

216.5 

HORIZONTAL H94GING - 87.5 _r 193.5 

8 

EARTH 

n- - 
'All' I 

_ 

g j 

M12 

M 12 BOLT 

LK SIZE 3 
FLUSH ENCLOSURE 
INSTALLATION DETAILS 

29 
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Plugcon plug-in fuse-switch dimensions 

Frame size 1 LKS 1 -63 -PI 

Frame size 1 LKS1-125/160-PI 

187 

67 

IP 20 line busbar protection 

I II 
-+- 

Uno busbar cover cutout 
IP 20 

6 

175 

11 

I 

gl 

1 

-1\1, I 

\-6mm DIA. 

82.5 45 

Plug cut-out and switch 
mounting details 15 

Busbar 
cover 

175 

451 

82.5 45 

Plug cut-out and switch 
mounting details 

6mm DIA. 

IP 20 

Busbar 
cover 

15 

Busbar 

Busbar 

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

30 

175 

ii 
Ii 

IP 20 

1-7-1H- 11 

Ni 

47 

100 

Plug cut-out and switch 
mounting details 

7mm DIA. 

Busbar 
cover 

15 
Busbar 

Frame sin 3 

16 
147 

LKS3-630/800-PI 

c, 0 

II 

I I 

0 
0 

0 
0 

II 

I I 

0 
0 

0 II 
I I 

0 

ICI ll ICI ° 

340 

CO 

210 

310 

164 

Plug position on switch 
can be moved up to 30mm 

10mm DIA. 

Plug cut-out and switch 
mounting details 

30 Rollcon 
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Rol lcon LKM mini load-break switches 

Version A 

E 

Version B 

Version C 

- 1 

Version D - E 

E 

=L4. 

DUO 0004 
2x B IA 

oll° o I ono o 

0 
o o 

ko 

Type A B Cl C2 Dl 
LKM-25/40 16 50 61 64 60 
LKM-80/100 22 70 68 70 71 

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 

D5 I J K L E G H 
61 64 52 25 70 04.1 64 12.5 
68 80 70 25 90 04.1 64 22.5 

Rollcon 31 
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NI-11P 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: 
39 COMMERCIAL ROAD, FORTITUDE VALLEY, QUEENSLAND 4006. 

P.O. Box 589, FORTITUDE VALLEY 4006 
Fax: (07) 252 3415 

Telephone: (07) 252 9517 

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. 

Fax: (09) 272 3906 
Telephone: (09) 271 8666 

NEWCASTLE: 
57 CRESCENT ROAD, WARATAH, NEW SOUTH WALES 2298. Telephone: (049) 60 2220 

P.O. Box 326, MAYFIELD 2304 
Fax: (049) 60 2203 

ROCKHAMPTON: 
208 DENISON STREET, ROCKHAMPTON, QUEENSLAND 4700. Telephone: (079) 27 2277 

Fax: (079) 22 2947 

TOWNSVILLE: 
62 LEYLAND STREET, GARBUTT, QUEENSLAND 4814. Telephone: (077) 79 0700 

Fax: (077) 75 1457 

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 

LAUNCESTON: 
H.M. BAMFORD (Launceston), 59 GARFIELD STREET, LAUNCESTON, 7250 
Telephone: (003) 44 8811 Fax: (003) 44 4069 

DARWIN: 
J BLACKWOOD & SON LTD. (Inc Tesco Pearce), MATARAM STREET, WINNELLIE, 0820 

Telephone: (089) 84 4255 Fax (089) 84 3945 

NHP 
ovr 

_apt) 

* From July 1993 - 25 Turbo Drive, Coorparoo, Queensland 4151 
Telephone (07) 891 6008 Fax (07) 891 6139 

NL 04/93 7M DTP 
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TECHNICAL MANUAL 
Publication RCD March 1993 

Din - Safe 
1 3 5N 

N 25A. T Er 
30mA. TRIP 

240/415V. 50Hz.24 6N 

' 097/238024-030 
BACKUP FUSE 80A MAX TO B.S. 88. 

1 
RCD APPROVAL N11649 
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Din-Safe RCDs ARE THE 
PROTECTION SOLUTION 

MIIIIIM111111111111111111111111 

Protection is required by law 

Due to an increasing number of 
avoidable electrocutions, legislation 
throughout Australia has made the 
fitting of Residual Current Devices 
(RCDs) mandatory in new domestic 
installations. 

While these units were once commonly 
known as 'Earth Leakage Circuit 
Breakers' - legislation now calls them 
'Safety Switches' - they are known by 
most industry professionals as RCDs. 
Din-Safe RCDs are rapidly gaining a 
reputation as 'The Protection Solution'. 

Preventing Electrocution 
Rarely electrocutions are caused by 
lighting or fixed appliances, the main 
danger is final sub circuits where faulty 
tools, portable equipment and 
appliances or damaged leads are 
connected. 

In the United States and the United 
Kingdom, RCDs have been protecting 
people and property for many years. 
The United States Safety Council notes 
that since 1971 no electrocution has 
been recorded on domestic circuits 
fitted with RCDs. 

Where RCDs are required 
For quite some time, RCD protection 
has been required on building sites, 
and in mines, hospitals and schools. 
And now, Standards Australia 
Technical Committees and Electrical 
Regulatory Authorities have agreed that 
RCD protection is required for all new 

domestic installations whether they be 
new or existing. The only exceptions 
are outlets supplying fridges and 
freezers, where RCD protection is 
optional. 

Respect for electricity remains 
essential 
While Din-Safe RCDs play an important 
role in the protection of life, it's still 
essential to remain safety-conscious 
and always take sensible precautions. 

There are some instances where an 
RCD will not prevent an electric shock. 
For example, if a person contacts both 
an active and neutral wire, there may 
be no residual current to trigger the 
RCD. The body simply becomes part of 
the electric circuit. This would, of 
course, be a very rare situation. 

Technical Support 
The Din-Safe range of Terasaki RCDs 
is backed by specialist technical 
support which is invaluable with the 
often unique requirements of the 
Australian market. Expert advice from 
NHP on the Din-Safe Protection 
Solution is only a phone call away. 
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What a Din-Safe RCD must do 
In accordance with Standards Australia 
AS3190-1990, a Din-Safe RCD has a 
rated residual current not exceeding 
300mA; is designed for operation at 
low or medium voltage; has a rated 
load current not exceeding 100A A.C.; 
and is intended to isolate supply or 
initiate a tripping signal in the event of 
a current flow to earth in the protected 
circuit in excess of a predetermined 
level. 
Testing 
In order to satisfy the requirements of 
this standard, comprehensive tests are 
carried out to verify that the Din-Safe 
RCD will operate successfully under all 
possible conditions. 

Reliability 
Two separate reliability tests are 
carried out on the RCDs. 

A 28 day climatic test at varying 
temperatures and humidity, and a 
second 28 day temperature rise test at 
40°C ambient with the RCD carrying its 
rated current for 21 hours each day. At 
the conclusion of each test the RCDs 
must successfully trip when a residual 
current is applied. Also with the second 
test, the terminal temperature rise 
should not exceed 65°C. 

Tripping Times 
RCDs are categorised into four types 
depending on their operating sensitivity 
and whether the operating time can be 
selected. The table shows the 
maximum allowable tripping time of 
RCDs at various percents of the 
residual current. The table below shows 
the maximum allowable tripping time. 
Naturally the higher the residual current 
the faster the operation needs to be to 
avoid injury. 

MAXIMUM TRIPPING TIMES RCD 

RCD type I II III IV 

Sensitivity /111 10mA 30mA 300mA 300mA (adjustable trip time) 

Test current Maximum tripping t me, ms Tripping time, ms 

RCD Relay Min. Max. 

100 + 5 - 0 percent /An 40ms 300 250 130 500 
200 ± 5 percent /An 40ms 150 100 60 200 
500 ± 10 percent /en 40ms 40 40 50 150 

THE PROTECTION 

SOLUTION 
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Din-Safe PROTECTION IN 
ACTION 

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 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 
Principle of Operation is the 
same as Single Phase. 

BALANCED CIRCUIT 

TRIP COIL 
CORE BALANCE 
TRANSFORMER 

DANGEROUS SITUATION 

ACTIVE 
0 

NEUTRAL 
0 

oao 

TRIP COIL 
CORE BALANCE 

-TRANSFORMER 

EQUIPMENT 

EQUIPMENT 

EARTH 

RCD OPENS TO PROTECT LIFE 

ACTIVE 
0 

NEUTRAL 

TRIP COIL 

RESIDUAL CURRENT Ir 

CORE BALANCE 
TRANSFORMER 

EARTH 

EQUIPMENT 

TYPICAL 3 PHASE/4 WIRE ARRANGEMENT 
CORE BALANCE 
TRANSFORMER TRIP COIL 

NEUTRAL 
rl 

EARTH EQUIPMENT 
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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, 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 above 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. 

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% (C1) 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. 

THE PROTECTION 

SOLUTION 

Indooroopilly Road Indooroopilly SPS SP086 Operations and Maintenance Manual

Q-Pulse Id TMS757 Active 29/01/2014 Page 327 of 403



FEATURES OF THE 
Din-Safe PROTECTION 
SOLUTION 

Designed to be the first choice in 
protection 
The range of Din-Safe RCDs are 
designed to provide reliable protection 
in appropriate applications. For 
domestic, commercial and industrial 
areas, there are Din-Safe RCDs to 
protect human life and property. 

1. Installation 
Ease of installation is a feature of the 
Din-Safe range. They mount directly 
onto 35mm Din rail. The modular 
design of Din-Safe-M enables its direct 
attachment to Din-T 9kA and 14kA 
MCBs. 

2. Test Trips 
All Din-Safe units are fitted with test 
trip facilities to enable their 
recommended monthly operational 
test to be carried out easily. 

3. Trip Indication 
Trip Indication is standard on all Din- 
Safe units. The RCD's on or 
"tripped/off" status is clearly displayed 
either by an indicator window or by the 
toggle position. 

4. High Quality 
Thermoplastics are used in the 
manufacture of all Din-Safe products 
and terminal covers add to the unit's 
safety. 

5. Meeting the Standards 
The Din-Safe range of RCDs carries 
approval number N11649. 

The NHP Din-T Din-Safe-M (module) 
range of RCDs carries approval 
number N11974. 

2 

VRTIFICATROP APIMOVAL 
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Positive contact Din mounting 
status indicator 

Fully insulated Sealable 
current carrying terminal 
braids covers 

Test button Terminal capacity up to 
25 mm2 

Core balance current 
transformer 

INSIDE Din-Safe 

THE PROTECTION 

SOLUTION 
7 
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TESTING BEFORE AND 
AFTER INSTALLATION 
IS VITAL 

In older installations, its important to 
inspect the condition of the circuit 
wiring and cable insulation. 
Connections are sometimes incorrect 
and often the earth wire is burnt or 
corroded. This type of deterioration can 
cause unplanned or 'nuisance' tripping, 
so testing prior to RCD installation is 
essential. 
How to test before installation 
There are two important tests to carry 
out prior to RCD installation. Before 
each test, its essential to establish 
earth continuity. 
1. Installation Resistance test. First, 

having isolated the circuit, 
disconnect the neutral at the neutral 
link and check earth continuity. 
Megger test Active-Earth and allow 
250K ohm minimum. Megger test 
Neutral-Earth and allow a 40k ohm 
minimum. If these test readings are 
low, a separate megger test of the 
wiring and the equipment will isolate 
the problem. 

2. Leakage test. With equipment 
plugged in and switched on, tong 
test active and neutral wires only - 

the earth wire must not be included. 
Allow a 10mA maximum. If the 
reading is high, test the wiring and 
the equipment separately. To test 
equipment, use a short extension 
lead with the earth wire separated 
so that the tong tester goes around 
active and neutral only. 

Important points: 
(a The AS3000 wiring regulations 

LINE LINE 

A N 

PROTECTED 
NEUTRAL 

PROTECTED 
NEUTRAL 

CORRECT INCORRECT 

SAFETY SWITCH TRIPS ON LOAD 
INCORRECT NEUTRAL CONNECTION 

require that: insulation resistance of 
Active-Neutral and Active-Earth 
must be 1 megohm minimum; and 
earth continuity resistance from any 
earth point to the earth electrode 
must be 2 ohm maximum. 

b) As some equipment specifications 
permit up to 5mA leakage to earth 
(=48K ohms), its important to 
ensure that the cumulative leakage 
of all connected equipment does not 
exceed 10mA. 

c) When testing the insulation 
resistance of the wiring plus 
equipment, allow 250K ohm (0.25M 
ohm) Active-Earth; and 40K ohm 
Neutral-Earth. During this test, 
equipment should be plugged in, but 
not switched on. 

How to test after installation 
The following series of tests is strongly 
recommended. 
1. Check that the RCD has been 

correctly installed and is protecting 
the intended circuit or circuits. 

2. Ensure that the test button is 
functioning correctly. 

3. Check the BCD's sensitivity and 
tripping time with an approved tester 
to verify that its calibration is within 
tolerance. 

4. Residual test. Simulate an Active- 
Earth fault on the protected circuit 
by using a high resistance device 
such as a test lamp at the most 
distant power outlet from the RCD. 

5. At the same outlet, connect a variety 

LINE 

A N 

LINE 

A 

CORRECT INCORRECT 

SAFETY SWITCH TRIPS ON LOAD 
NEUTRAL NOT CONNECTED TO "LINE" TERMINAL 
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of typical equipment in turn. Things 
such as radiators, tools, and 
vacuum cleaners etc. 

6. Establish that the end-user or 
operator knows how to use the test 
button and can reset the RCD. 

Planned tripping 
Din-Safe RCDs are designed to trip in 
the event of a dangerous earth leakage 
which can occur: 
a) via a person to earth causing loss of 

life, 

b) via equipment to earth causing a 
potentially devastating fire. 

Unplanned or "nuisance" tripping 

When an RCD trips unexpectedly 
without an earth leakage large enough 
to reach the threshold value, it is 
referred to as nuisance tripping. There 
can be a number of causes, but the 
most common is incorrect installation. 
Faulty appliances and equipment also 
cause nuisance tripping. This is why 
testing prior to installation to isolate and 
repair any pre-existing faults is 
essential. 

A cumulative effect occurs when 
several pieces of equipment on the 
same circuit are each responsible for a 
small amount of earth leakage. This is 
insignificant in itself, but sufficient when 
combined to cause a nuisance trip. One 
cause of the problem is moisture inside 
equipment such as steam irons, 
washing machines and freezer defrost 
coils. 

LINE 

A N 

10 Amp / 9 Amp 1 Amp 

SAFETY SWITCH TRIPS ON LOAD 

PROTECTED NEUTRAL IS EARTHED 

Similarly, inside kitchen and laundry 
equipment, dust with a carbon content 
can become moisturised. The resulting 
contamination can allow a tracking path 
to develop between active conductors 
and earth. 

Solid state equipment containing 
thyristors can induce interference into 
the protected circuit to cause tripping. 
External effects can also be 
responsible. These include lightning 
strikes and high frequency (electrical 
'noise') disturbances, created by 
equipment such as welders, rectifiers 
and special purpose drive systems in 
nearby industrial installations. 
Designed to comply with the new 
requirements of AS3190, Din-Safe 
RCDs are immune to all but extreme 
levels of high frequency disturbance. 
However, its still recommended that 
the cable feeding such circuits be 
segregated as much as possible. 
Non-operation 
Under some fault conditions an RCD 
will not trip. For example, when the 
earth leakage current is less than the 
RCD's trigger sensitivity (30mA). Or if a 
fault occurs between active conductors, 
or active and neutral. In these 
situations, an RCD will not trip unless it 
has an integral MCB or some other 
form of circuit protection. Also, if the 
wrong neutral is connected via the RCD 
tripping may not occur. 

E.G. 30mA active through body 
20mA neutral relum 

Residual 1OrnA no trip 

LINE 

A N 

SAFETY SWITCH WILL NOT TRIP AT 30mA 
NEUTRAL TO EARTH FAULT 

THE PROTECTION 

SOLUTION 
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Din-Safe APPLICATIONS 
AND WIRING EXAMPLES 

Din-Safe 2 POLE RCD 

Din-Safe 2-63-30 

Din-Safe 2 POLE RCD 

Din-Safe 2-40-30 

There are Din-Safe RCDs to suit 
every situation 
NHP offer a wide range of RCDs to 
cater for all requirements. For example, 
in one situation, the optimum plan may 
be to have a single RCD protecting an 

DOMESTIC APPLICATION 

Using a single Din-Safe 2-63-30, 
(without overload, 2 pole, 35mm 
width), to protect all power points. 

30mA tripping current. 

Located in switchboard. 

Extra RCD neutral required. 

COMMERCIAL APPLICATION - 

COMBINED PROTECTION 
Using a single Din-Safe 2-40-30, (2 

pole, 35mm width) to protect all 
power points. 

Tripping current 30mA or 100mA. 

Existing overload protection remains. 

Located in switchboard. RCD neutral 
link required. 

Maximum total rating of power points 
is 80A. 

entire installation. In another situation, a 

number of RCDs may be required to 
protect individual circuits. Here are 
some typical situations which should 
prove useful in establishing your RCD 
selection. 

Retrofit requires service 
discrimination. 

No discrimination. A fault on any 
circuit will open all circuits. 

Economy could be negated by 
frequent service calls due to 
unplanned tripping. 

Its recommended that fridge and 
freezer power points be on a 
separate circuit. 

Retrofit on existing switchboard 
requires a 2 pole cover. 

Cumulative leakage from equipment 
and wiring may cause more frequent 
unplanned tripping. 

No discrimination. A fault on any 
circuit will open all protected circuits. 

Economy could be negated by the 
possibility of frequent service calls. 
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Heavy Industrial RCDs 

NHP also has a range of low-sensitivity 
heavy industrial RCDs specially 
designed for mining and heavy 
industrial plants. 

These RCDs are designed primarily to 
protect equipment and electrical cables 
when low level earth faults occur. 
Protection is achieved by an external 
circuit breaker operating when the RCD 
detects unsafe conditions. (e.g. 
insulation breakdown, contamination, 
moisture in junction boxes.) 

Heavy industrial RCDs prevent arc 
faults which can cause potentially 
devastating damage. They have lower 

N LINE 

N 

I MEN 

LINE A 

I MEN I 

IPROTECTEDI 

sensitivity than other RCDs as they need 
to cater for the increased earth leakage 
prevalent in heavy industrial equipment. 
They are available in 2 sensitivity ranges 
of 0.03 to 10Amp adjustable and 
instantaneous or adjustable time delay 
types. Time delay types are designed to 
prevent nuisance tripping during start up 
of large motors - and can also be used 
to achieve discrimination with 
instantaneous types. 
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Din-Safe RCD MODULE 
PLUS SINGLE POLE MCB 
Din-Safe-M1-32/30 c/w 
Din-T9116 

Din-Safe RCD MODULE 
PLUS TRIPLE POLE MCB 
Din-Safe-M3-32/30 c/w 
Din-T9316 

Din-Safe 4 POLE MCB 
Din-Safe 4-40-30 

COMMERCIAL APPLICATION - 

INDIVIDUAL PROTECTION 

Single Phase 

Using a Din-Safe-M combined RCD 
and MCB. One unit required per 
protected circuit. 

Tripping current 30mA, 100mA or 
300mA. 

54mm width includes single pole 
MCB. 

Rating 6A-32A, selected to suit 
cable. 

INDUSTRIAL APPLICATION - 

INDIVIDUAL PROTECTION 

Three Phase System 

Using a Din-Safe-M combined RCD 
and MCB. One unit required per 
circuit. 

Tripping current 30mA, i00mA or 
300mA. 

90mm width includes three pole 
MCB. 

Rating 6A-32A, selected to suit 
cable. 

DOMESTIC APPLICATION 
Using a Din-Safe 4-40-30, (without 
overload, 72mm width) 

Rating (also available in 40, 63 and 
80 Amps) 

Tripping current 30mA 

Existing overload protection remains. 

Connection can be NAAA (with the 
neutral link size to comply with AS 
3000 clause 2.2.2.3 requiring the 
neutral reading to be the sum of the 
circuit ratings); or NANA. 

As current sharing is uncertain, do 
not parallel poles. 

Located in switchboard requires a 4 

Located in switchboard, no extra 
neutral required. 

Retrofit on existing switchboard 
using surface mounted enclosures. 

Discrimination results in only a faulty 
circuit opening. 

Nuisance tripping is unlikely with 
individual circuit protection. 

Higher initial cost is offset by the 
greatly reduced chance of service 
calls due to the nuisance tripping 
which is possible when grouped 
circuit protection is employed. 

Located in switchboard, no extra 
neutral required. 

Retrofit on existing switchboard 
using surface mounted enclosures. 

Discrimination results in only a faulty 
circuit opening. 

Unplanned tripping is unlikely with 
individual circuit protection. 

Higher initial cost is offset by the 
greatly reduced chance of service 
calls due to the nuisance tripping 
which is possible when grouped 
circuit protection is employed. 

pole surface cover. 

Retrofit on existing switchboard 
requires a surface cover. 

Can be wired downstream from 
overload units on two or three 
circuits. 

Cumulative leakage from equipment 
and wiring will cause more frequent 
nuisance tripping than individual 
circuit RCDs. 

No discrimination. All protected 
circuits open when a fault occurs on 
any individual Din-Safe-M units, but 
not as low as a Din-Safe RCD. With 
no discrimination, service calls for 
unplanned tripping could occur. 

12 
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SPECIFICATIONS AND 
ORDERING 
INFORMATION 

Notes: 2 Pole Din-Safe 35mm wide 
4 Pole Din-Safe 72mm wide 

Available on indent only. 

Din-Safe 2 Pole 
Application 
For protection of all circuits, the Din-Safe 
RCD can be used as a main switch. 
For use on multiple overload and short 
circuit protected final sub-circuits 
requiring RCD protection. 

CAT. NO. POLES 

Din-Safe 2-40-30 2 

Din-Safe 2-40-100* 2 

Din-Safe 2-63-30 2 

Din-Safe 2-63-100 2 

Din-Safe 2-80-30 2 

Din-Safe 2-80-100 2 

Din-Safe 4 Pole 
Application 
For use on multiple overload and short 
circuit protected final sub-circuits 
requiring RCD protection. 

CAT. NO. POLES 

Din-Safe 4-40-30 4 

Din-Safe 4-40-100* 4 

Din-Safe 4-63-30 4 

Din-Safe 4-63-100 4 

Din-Safe 4-80-100 4 

Specification 

In accordance with 
Sensitivity 

Voltage 
Test Circuit 
Current Rating 
Short time through 
current value 

Poles 
Height 
Width 
Depth 
Mounting 
Terminal Capacity 

AMPS 

40 

40 

63 

: AS3190-1990 
: 30mA, 100mA, 

& 300mA* 
: 240V AC 
: 240V AC 
: 40A, 63A, & 80A 
: 3kA r.m.s. (No HRC 
fuse protection as 

per AS 3190-1990 
clause 9.13.3) 

: 1 Pole & Neutral 
: 95mm 
: 35mm 
: 68mm 
: 35mm DIN rail 
: 25mm2 (line & load) 

SENSITIVITY 

63 

80 

80 

30mA 

100mA 
30mA 

100mA 
30mA 

100mA 

Specification 

In accordance with 
Sensitivity 

Voltage 
Test Circuit 
Current Rating 
Short time through 
current value 

Poles 
Height 
Width 
Depth 
Mounting 
Terminal Capacity 

AMPS 

40 

: AS3190-1990 
: 30mA, 100mA, 

& 300mA* 
: 415V AC/240V AC 
: 415V AC/240V AC 
: 40A, 63A, & 80A 
: 3kA r.m.s. (No HRC 

fuse protection as 
per AS 3190-199. 
clause 9.13.3) 

: 3 Pole & Neutral 
: 92mm 
: 72mm 
: 58mm 
: 35mm DIN rail 
: 25mm2 (line & load) 

40 
63 
63 
80 

SENSITIVITY 

30mA 
100mA 

30mA 
100mA 
100mA 

14 
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Din-Safe-M 1 Pole (1 Pole & Neutral) 
and Din-Safe-M 3 Pole (3 Pole & 
Neutral) Application 
When fitted to a Din-T 6kA, 9kA or 14kA 
1 Pole MCB provides short circuit, 
overload and earth leakage protection 
for individual single phase circuits and 3 

phase circuits. 

Din-Safe-M 
1 Pole 

Din-Safe-M 
3 Pole 

Specification 
In accordance with : AS3190-1990 
Sensitivity : 30mA, 100mA, 

& 300mA 
Voltage : 240V AC 
Test Circuit : 240V AC 
Current Rating : 0-32A & 40A-63A 
Poles : 1 Pole & Neutral 

: 3 Pole & Neutral 
Height : 97mm 
Width : 54mm (includes 

1 pole MCB) 
: 0-32A 90mm 

* (inc. 3 pole MCB) 
Depth : 68mm 
Mounting : 35mm DIN rail 
Terminal Capacity : 16mm2 for 0-32A 

(load side) 25mm2 
for 40A-63A 
(load side) 

CAT. NO. POLES AMPS (without M 
Modules 

CB) SENSITIVIT' 

Din-Safe-M 1-32/30mA 1 & Neutral 32 2 30mA 

Din-Safe-M 1-63/30mA 1 & Neutral 63 2 30mA 

Din-Safe-M 1-32/100mA 1 & Neutral 32 2 100mA 

Din-Safe-M 1-63/100mA 1 & Neutral 63 2 100mA 

Din-Safe-M 1-32/300mA 1 & Neutral 32 2 300mA 

Din-Safe-M 1-63/300mA 1 & Neutral 63 2 300mA 

Din-Safe-M 3-32/30mA 3 & Neutral 32 2 30mA 

Din-Safe-M 3-63/30mA 3 & Neutral 63 3 30mA 

Din-Safe-M 3-32/100mA 3 & Neutral 32 2 100mA 

Din-Safe-M 3-63/100mA 3 & Neutral 63 3 100mA 

Din-Safe-M 3-32/300mA 3 & Neutral 32 2 300mA 

Din-Safe-M 3-63/300mA 3 & Neutral 63 3 300mA 

Din-Safe-M6 modules (clip on) to suit 
Din-T6 MCBs 

CAT. NO. POLES AMPS 
(withoModuut 

le 
Ms OB) 

SENSITIVIT 

Din-Safe-M6 61-32/30mA 1 & Neutral 32 2 30mA 

Din-Safe-M6 3-32/30mA 3 & Neutral 32 2 30mA 

Din-Safe-M6 1-32/100mA 1 & Neutral 2 100mA 

Din-Safe-M6 3-32/100mA 3 & Neutral 32 100mA 

Din-Safe-M6 1-32/300mA 1 & Neutral 32 2 300mA 

Din-Safe-M6 3-32/300mA 3 & Neutral 32 2 300mA 

Note: for 40, 50 and 63 Amp requirements use Din-T9 plus Din-Safe-M 

Note: 

Din-Safe Module is an Earth 
Leakage Relay only and must be 

used with a Circuit Breaker 
attached Din-T6kA , Din-T9kA or 
Din-T14kA . 
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'SHIP 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: * 
39 COMMERCIAL ROAD, FORTITUDE VALLEY, QUEENSLAND 4006. Telephone: (07) 252 9517 

P.O. Box 589, FORTITUDE VALLEY 4006 
Fax: (07) 252 3415 

ADELAIDE: 
50 CROYDON ROAD, KESWICK, SOUTH AUSTRALIA 5035. 

Fax (08) 371 0962 
Telephone: (08) 297 9055 

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 

ROCKHAMPTON: 
208 DENISON STREET, ROCKHAMPTON, QUEENSLAND 4700. Telephone: (079) 27 2277 

Fax: (079) 22 2947 

TOWNSVILLE: 
62 LEYLAND STREET, GARBUTT, QUEENSLAND 4814. Telephone: (077) 79 0700 

Fax: (077) 75 1457 

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 

LAUNCESTON: 
H.M. BAMFORD (Launceston), 59 GARFIELD STREET, LAUNCESTON, 7250 
Telephone: (003) 44 8811 Fax: (003) 44 4069 

DARWIN: 
J BLACKWOOD & SON LTD. (Inc. Tesco Pearce), MATARAM STREET, WINNELLIE, 0820 
Telephone: (089) 84 4255 Fax (089) 84 3945 

RCD 3/93 8M 

* From July 1993 - 25 Turbo Drive, Coorparoo, Queensland 4151 
Telephone (07) 891 6008 Fax (07) 891 6139 

NHP ntftiv 

Pk° v. 

Indooroopilly Road Indooroopilly SPS SP086 Operations and Maintenance Manual

Q-Pulse Id TMS757 Active 29/01/2014 Page 338 of 403



NHP TERASAKI DinT Catalogue 

DIN-SG 
September 1993 

Miniature circuit breakers and 
Residual current devices 

DIN rail mounting sysit 

Loadcentres 

Panelboards 

Chassis 

Accessories 

M412 ELECTRICAL ENGINEERING PRODUCTS PTY LTD 
A.C.N. 004 304 812 

Indooroopilly Road Indooroopilly SPS SP086 Operations and Maintenance Manual

Q-Pulse Id TMS757 Active 29/01/2014 Page 339 of 403



NHP 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-M 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 Modula 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 12t 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 

Indooroopilly Road Indooroopilly SPS SP086 Operations and Maintenance Manual

Q-Pulse Id TMS757 Active 29/01/2014 Page 340 of 403



 

General features 

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. 
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NHP 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 61), 
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 

4 

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 
IIIThe 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. 
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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. 
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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. 

a 

so 

TEPASAK 

4$4 

Amps Cat. No. 

Single pole 6kA 
2 

4 

6 

10 

16 

Din-T 6 102 

Din-T 6 104 

Din-T 6 106 

Din-T 6 110 

Din-T 6 116 

Double -' 
2 

4 

6 

10 

16 

Din-T 6 202 

Din-T 6 204 

Din-T 6 206 

Din-T 6 210 

Din-T 6 216 

2 

4 

6 

10 

16 

Din-T 6 302 

Din-T 6 304 

Din-T 6 306 

Din-T 6 310 

Din-T 6 316 

Amps Cat. No. 

20 

25 

32 

40 

50 

63 

Din-T 6 120 

Din-T 6 125 

Din-T 6 132 

Din-T 6 140 

Din-T 9 150 

Din-T 9 163 

Double p, 
20 

25 

32 

40 

50 

63 

Din-T 6 220 

Din-T 6 225 

Din-T 6 232 

Din-T 6 240 

Din-T 9 250 

Din-T 9 263 

20 

25 

32 

40 

50 

63 

Din-T 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 6kA suitable for mounting side attached accessories AUX and ALT. Not suitable for mounting SHT. 

Din-Safe-M6 refer NHP. 
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Din-T series 9 kA MCBs 
9 kA Interrupting capacity to AS3111 

Amps I Cat. No. Amps Cat. No. 

Single pole 9kA Double pole 9k1 
0.5 

1 

2 

3 

4 

6 

10 

16 

20 

25 

32 

40 

50 

63 

Din-T 9 105 

Din-T 9 101 

Din-T 9 102 

Din-T 9 103.J 
Din-T 9 104 

Din-T 9 106 

Din-T 9 110 

Din-T 9 116 

Din-T 9 120 

Din-T 9 125 

Din-T 9 132 

Din-T 9 140 

Din-T 9 150 

Din-T 9 163 

0.5 

1 

2 

3 

4 

6 

10 

16 

20 

25 

32 

40 

50 

63 

Din-T 9 205 

Din-T 9 201 

Din-T 9 202 

Din-T 9 203.J 
Din-T 9 204 

Din-T 9 206 

Din-T 9 210 

Din-T 9 216 

Din-T 9 220 

Din-T 9 225 

Din-T 9 232 

Din-T 9 240 

Din-T 9 250 

Din-T 9 263 

Triple pole 7M" Four pole 9kA 
0.5 

1 

2 

3 

4 

6 

10 

16 

20 

25 

32 

40 

50 

63 

Din -T 9 305 

Din-T 9 301 

Din-T 9 302 

Din-T 9 303 

Din-T 9 304 

Din-T 9 306 

Din-T 9 310 

Din-T 9 316 

Din-T 9 320 

Din-T 9 325 

Din-T 9 332 

Din-T 9 340 

Din-T 9 350 

Din-T 9 363 

6 

10 

16 

20 

25 

32 

40 

50 

63 

Din-T 9 406 

Din-T 9 410 

Din-T 9 416 

Din-T 9 420 

Din-T 9 425 

Din-T 9 432 

Din-T 9 440 

Din-T 9 450 

Din-T 9 463 
iJ 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 

0.\ 4 0 
CP el, 0 "V 

1.6%4r aCZ;4 

..0 11/40 

.) 

Amps Cat. No. Amps Cat. No. 

Single pole 10kA Double pole I OkA D 
80 

100 

125 

Din-T 10 180 

Din-T 10 1100 

Din-T 10 1125 

80 

100 

125 

Din-T 10 280 

Din-T 10 2100 

Din-T 10 2125 

Triple pole 10kA Four pole 10kA u 
80 

100 

125 

Din-T 10 380 

Din-T 10 3100 

Din-T 10 3125 

80 

100 

125 

Din-T 10 480 

Din-T 10 4100 

Din-T 10 4125 

0 o tt 
4 e- .4- 

4 J N N 
rb k co 

,1/4 

4% o ... 

I41i 

....g 
., MI 0 

1 

NHo 

4 

;, t= 
- ... 

Nr-o-t'i io, 

. 

Amps Cat. No. Amps Cat. No. 

Single pole 14kA Double pole 14kA 
6 

10 

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 

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-T 14 250 

Din-T 14 263 

Triple pole 1.4K,-, Four poly 14kA u 
6 

10 

16 

20 

25 

32 

40 

50 

63 

Din-T 14 306 

Din-T 14 310 

Din-T 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 
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-Safe features 
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. 

Amp Trip 

Cat. No. Poles rating Voltage Phase sensitivity 

Din-Safe 2-40-30 2 40 240 1 + N 30 mA 
2 40 240 1+ N 100 mA Din-Safe 2-40-100 n 

Din-Safe 2-63-30 2 63 240 1 + N 30 mA 
Din-Safe 2-63-100 2 63 240 1 + N 100 mA 
Din-Safe 2-80-30 2 80 240 1 + N 30 mA 
Din-Safe 2-80-100 2 80 240 1 + N 100 mA 
Din-Safe 4-40-30 4 40 415 3 + N 30 mA 
Din-Safe 4-63-30 4 63 415 3 + N 30 mA 
Din-Safe 4-63-100 Li 4 63 415 3 + N 100 mA 
Din-Safe 4-80-100 4 80 415 3 + N 100 mA 

[1_1 Available on indent only 

2 pole 

1 1- 
9545 

Dimensions (mm) 

10 

4 pole 

Connection diagrams 

2 pole 4 pole 

2 4 6 N 
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Din-Safe-M modules with MCB combination units 
Residual current devices (RCDs) 

Refer catalogue RCD 

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 
0.5IAn no tripping 
IAn 
SIAn t<21.03s 

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. 

NEU 

r _MX", " 

r 

LI 

0000 e e e 
N LI L2 L3 

E. L. SA . II 
LI L2 L3 

88 0 0 0 
0, 

TO LOAD (It) N CS 
OR CHASSIS 

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 
Sensitivity Poles Modules Cat. No. 

1P+N 3 Din-Safe - M 1-32/30mA 
30 mA 3 Din-Safe - M 1-63/30mA 

3P+N 5 Din-Safe - M 3-32/30mA 
6 Din-Safe - M 3-63/30mA 

1P+N 3 Din-Safe - M 1-32/100mA 
100mA 3 Din-Safe - M 1-63/100mA 

3P+N 5 Din-Safe - M 3-32/100mA 
6 Din-Safe - M 3-63/100mA 

1P+N 
3 Din-Safe - M 1-32/300mA 

300mA 3 Din-Safe - M 1-63/300mA 

3P+N 
5 Din-Safe - M 3-32/300mA 
6 Din-Safe - M 3-63/300mA 

Note '): For 2 pole application use. 

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 
Sena Wily Poles Modules Cat. No. 

30 mA 
1P+N 2 Din-Safe - MO 1-32/30mA 
3P+N 2 Din-Safe - M6 3-32/30mA 

100mA 
1P+N 2 Din-Safe - M6 1-32/100mA 
3P+N 2 Din-Safe - M6 3-32/100mA 

300mA 
1P+N 2 Din-Safe - M6 1-32/300mA 
3P+N 2 Din-Safe - M6 3-32/300mA 

Note : For 40, 50 and 63A requirements use Din-T 9 plus Din-Safe-M. 

12 
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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 

TRIP COIL 
CORE BALANCE 
TRANSFORMER 

EARTH 

DANGEROUS SITUATION 

ACTIVE 
0 

TRIP COIL 
CORE BALANCE 
TRANSFORMER 

NEUTRAL 
0 

--- 
EARTH 

EQUIPMENT 

RESIDUAL CURRENT IF 

RCD OPENS TO PROTECT LIFE 

ACTIVE 
0 

TRIP COIL 
CORE BALANCE 
TRANSFORMER 

NEUTRAL 
0 

EARTH 

EQUIPMENT 

TYPICAL 3 PHASE/4 WIRE ARRANGEMENT 
CORE BALANCE 

TRIP COIL TRANSFORMER 

Li 0 
L20 
L30 

NEUTRAL 
0 

EARTH EQUIPMENT 
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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, 

Ms 
10 000 

5 030 

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. 

; a 
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II 
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\ 
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\ 0 \ \ 
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\ I' 

' 
1 

' , 
0.1 02 0.5 1 2 5 10 20 50 100 200 500 1 000 2 000 5 000 10 000 

mA 
CURRENT FLOWING THROUGH THE HUMAN BODY (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% 
(C1) 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 

Control voltage: 
Tripping current IAn: 
Time delay: 
Output: 

110, 240V and 415V 50/60Hz (440V to order) 
Adjustable 30milli Amps to 10 amp 
Adjustable 0.025milli seconds to 2.5 seconds 
Changeover contact 250V 4 amps 
(cow= 0.4) with normally de-energised relay 

Indication: Supply healthy - green LED 
Relay tripped - red LED 

Reset: Remote or local by pushbutton 
Test: Tests all functions including CT wiring 
Power consumption: <10VA at 240V AC 
Operating temperature: -5°C to +40°C 
For 400Hz applications refer NHP 
Din-Safe-R relays are designed and manufactured according to 
IEC publication 755 

Relay type Features 

Din-Safe -R4RD 
Cat. No. 
DSR4RD 

DIN rail mounting 
Adjustable time 0,025 to 2.5sec 
Adjustable trip current 0.025 to 10amp 

One changeover and one N/O contact 
Remote and local reset 
Status indicating lights (LED) 

Din-Safe -R72 

Cat. No. 
DSR72 

Panel mounting 72mm 
Adjustable time 0.025 to 2.5 sec 
Adjustable trip current 0.025 to 10amp 

Two changeover contacts 
Remote and local reset 
Status indicating lights (LED) 

Din-Safe -R961P 

Cat. No. 
DSR961P 

Panel mounting 96mm 
Adjustable time 0.025 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 

Two changeover contacts 
Remote and local reset 
Status 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 and 
general wiring diagrams 

-it r- -4 
C SUPPLY CM OM 

2017113PLIEMEMORMIT:10 

Not*: DSR4RD has one changeover (17,18,19) 
and one normally open (23,22) 
contacts only. 

0 

Cat. No. 
Max. 
Ien 

Max. 
In (A) 

Internal 
diameter 

Overall dimensions 
H W D 

DSR35CT 0.03 200 35 115 92 34 

DSR700T 0.03 400 70 148 115 34 

DSR105C 0.1 800 105 191 159 34 

DSR140C 0.2 1200 140 234 200 34 

DSR210C 0.3 1800 210 325 290 44 

14.0 

DSRD96/1P-RD96D 

033 

MS 010 

04.0 

L 

Dln-Sate R4RD 
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Insulated loadcentres 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. Maximum operating voltage 415 VAC. 
Material : Self extinguishing halogen free polystyrene. 
Degree of protection: ILC 4 & 8 IP44 

ILC 10, 14 & 18 IP40 
Colour: grey base, clear door, 

Cat. No. No. of 

mods 

Neutral bars 

Protected Unprotected 
ILC 4S ') 4 - - 
ILC 8S ') 8 - - 
ILC 1 OSSN 10 4 9 

ILC14SSN 14 8 9 

ILC18SSN 18 12 9 
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) 

ILC 4S ILC 8S ILC IOS ILC14S ILC 18S 

Height 175 175 208 208 208 

Width 90 170 218 292 370 

Depth 100 120 108 108 108 

Main switch 
DIN-mount 
Single pole 
Single pole 
Triple pole 
Single pole 
Triple pole 

Amps 
63A 
63A 
80A 
100A 
100A 

Cat. No. 
DTMS631 
DTMS633 
DTMS801 
DTMS1001 
DTMS1003 

io 

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 
Dimensions (mm) ILC10 ILC14 ILC18 

Cavity height 212 212 212 

Cavity width 223 298 212 

Cavity depth 67 67 67 

Flange height 264 264 264 

Flange width 274 349 426 

Flange depth 6 6 6 

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 Flush mount 
Colour of Enclosures: grey Base, light grey Cover available 
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. of 
modules 

No. of 
rows 

Consumer unit dimensions (mm) 
Height Width Depth 

DM15036 

DM15054 

DM15072 

36 

54 

72 

2 

3 

4 

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 14kA 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 

Axs.u4,144444.141 

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 
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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. 

Modular 
box 
size 

Pole 
capacity 

Surface mounting 
standard with door 
Cat. No. 1) 

Box 
height 
(mm) 

0 18 NDB18SDR 500 

1 24 NDB24SDR 610 

1 30 NDB3OSDR 610 

2 36 NDB36SDR 685 

3 42 NDB42SDR 835 

3 48 NDB48SDR 835 

3 54 NDB54SDR 835 

4 60 NDB6OSDR 1060 

4 72 NDB72SDR 1060 

4 78 NDB78SDR 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. 'E1 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 fittable. 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 

Surface mount 
Cat. No. 

Flush escutcheon 
Cat. No. 

Door ') 
Cat. No. 

8 

12 

15 

18 

21 

NLC8S 

NLC12S 

NLC15S 

NLC18S 

NLC21S 

NLC8FE 

NLC12FE 

NLC15FE 

NLC18FE 

NLC21FE 

LD6/8 

LD9/12 

LD12/15 

LD15/18 

LD18/21 

Note: ' ) Door is lockable as standard. Lock and lock bracket optional extra. 

Poles Height Width Depth 

8 205 250 192 

12 205 325 267 

15 205 400 342 

18 205 475 417 

21 205 550 492 

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 

For remote electrical tripping 
of MCB. 

Auxiliary switch 

Electrically indicates MCB 
status, ON or OFF. 

Combination of auxiliary and alarm switches 
Front indications 
with (H) and/or (S) 

H 

S H 

S H 
CM 
H H 

S H 

H H 

: Auxiliary switch, 1 c 

Alarm switch, 1c 

: Auxiliary switch, 2c 

: Auxiliary switch, lc 
Alarm switch, 1 c 

Connecting diagram printed 

Front indications 
with (SHT) 

Shunt trip 
Auxiliary switch 
Alarm switch 

a= 8= Ig= 111:=S 

tf45.3 GI 03 

SA NOV 
S 

I-1 

Alarm switch 

Electrically indicates tripped 
state of MOB. 

Auxiliary 
switch 
(H) lc 
Din-T H 

Alarm 
switch 
(S) 1 c 
Din-T S 

Auxiliary 
switch 

(HH) 2c 
Din-T H/S 

Auxiliary 
switch 

(SH) each lc 
Din-T H+H/S 

Din-T 10H+H/S 

0 

H 

959698 
(H) 

0 
ca3 

2 

U- 

O 

2 0 
95 96 98 

0 H 
95 96 98 

H 

0 
95 9698 

(S) 

0 

S H 

Er 
HH 

J 
op:7 

oi 
95 96 98 

(H) 

(H) 

SOH 

H 
HI 

0 
OI5 0606 

(H) 
95 96 98 

95 96 98 

Si I 

J S 950:918._ 

0-H 1 

s9j5191 

OS 06 

S cLL 

Hri 

0 
95 96 98 
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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. 
Attention: Always open spring on MCB side. 

Maximum contact ratings 

Volts AC-11 DC-11 

240V AC 
415V AC 

5amp 
3amp 

- 
- 

24V DC 

48V DC 

60V DC 

110V DC 

220V DC 

- 
- 
- 

4 amp 
2 amp 
1 amp 

0.7 amp 
0.5 amp 

Shunt trip for MCBs 
- -.71111111IIIIN 

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 

extinguishing and 
tropicalised. 

Applications 
Emergency stop 
Isolation of industrial socket outlets 

Cat. No. 
Rated 

voltage 
Closing 
current 

Operating 
time 

Coil 
impedance 

Din - T SHT 110-415V AC 

Din - T SHT 24-48V DC 

110 to 415V- 
110 to 125V- 

24 to 48V- 
24 to 60V- 

at 110V -0.3A 
240V- 0.6A 

415V -1A 

at 24V-1A 
48V-2A 

10 mS 

3 mS 

2 mS 

10 mS 

4 mS 

ca. 29 Ohm 

ca. 24 Ohm 

Note:Not available for 6kA and 10kA MCBs. 
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Accessories for Din-T circuit breakers 

2 pole cover 
4 pole cover 

Pole filler 
(strip of 4) 

Lateral pin terminal 
35mm2 (short type) 

T-off cap 
(strip of 3) 

Lateral pin terminal 
35mm2 (long type) 

thaj 

M Ili lave 4,4 
P411,-, 

A 
sit 254 gi 

Din -T lock dog 

Lateral spade terminal 
25mm2 (short type) 

ICL End cap 
Refer page 16 

ICL Busbars 
Refer page 16 

Lateral spade terminal 
35mm2 (extra long type) 

22 

35mm2 main terminals 
Type DTCF 

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. 

Maximum current rating (amps) at 415 volt 

Cat No. ') CA 4-5-102) CA 49-102) CA 4-9-M4D2)') 

Poles in parallel °) 1 2 3 1 2 3 1 

Heating loads AC1 

Amps per phase 40°C 20 34 50 20 34 50 20 64 

Amps per phase 60°C 16 27 40 16 27 40 16 51 

Lighting loads 

Tungsten per phase 4 - - 7 - - 7 - 

Fluorescent 40°C 18 30 45 18 30 45 18 57 

Fluorescent 60°C 14 24 35 14 24 35 14 45 

Motor loads 
Amps 415 volt AC 3 4.8 8.2 8.2 

kW 60°C 2.2 4.0 4.0 

Din-T contactors 

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 the load switching 

20A 40A 

Rated voltage 415V 415V 

Maximum connection 2 x 4 mm2 1 x 16 mm2 

Mechanical life (ops) 1,000,000 1,000,000 

Electrical life AC 1 

(ops) 

70,000 50,000 

Electrical life AC 3 

(ops) 

800,000 120,000 

Accessories 

Description Cat. No. 

Bridging link 2 pole CB4-2 

Bridging link 3 pole CB4-3 

Bridging link 4 pole CB4-4 

Protection cover CA 4-PC 

Notes: 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. 

Max. operating loads 

20A 

2P 

40A 

2P 

63A 

4P 

AC 1 - resistive 

240V single phase 4 8.5 13.5 

415 three phase - 25 40 

Lighting filament 
lamps 

240V fluorescent 1.5 4 5.5 

- compensated 3 6.1 8.4 

- uncompensated 2.2 3.2 4.4 

AC 3 - motors 

Single phase + 

capacitor 
1.1 - - 

415V three phase - 7.5 15 

Power required 
on closing (VA) 8 50 50 

when closed (VA) 4 7 7 

Closing time at Un (ms) 11 12 12 

Opening time at Un (ms) 11 6 6 

Cat. No. 

No. of 
poles 

No. of 

modules 
Coil 

voltage 
DC 202024 2 1 24V 

DC 202240 2 1 240V 

DC 402240 2 3 240V 

DC 403240 U 3 3 240V 

DC 634240 4 3 240V 

Note: ',Li 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) 

Cat. No. In Poles Mods Coil voltages 
AC DC 

Diagram 

Din - T 511 

Din - T 512 

16A 

16A 

1 

2 

1 

1 

240V 110V 

240V 110V 

? 

1 -1--\--- 
1. 

I b 

GP- -V\-- 

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. 

Description Cat. No. 
Pilot light 
Lens red 
Lens green 
Lens orange 
Lens clear 
Lamp 240V 

Lamp 24V 

Pushbutton (ILL) 

Pushbutton 

DTPL 

DTLRD 

DTLOR 

DTLCL 

DTLP240 

DTLP24 

DTPB771 

DTPB691 

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. 

DTSD 230 DTSD 500 

Rated voltage 230-250V 500V 
Maximum operational voltage AC 275V 550V 
Maximum operational voltage DC 350V 745V 

Rated impulse current Isn 15kA 15kA 

Maximum impulse current Is max. 40kA 40kA 
Residual voltage Ur 51.3kV 52.5kV 
Response time to 25ns 25ns 

Cable connection size 4-25mm2 4-25mm2 
Maximum fuse back-up 100A 100A 

Temperature range -40°C to +60°C 
Standard IEC99-1 

Auxiliary module 250V 2A (optional) 1 CIO 1C/0 
Cable connection (auxiliary models) 1.5mm2 max 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 Reserve Programming 
interval 

Minimum interval 
between 2 actions 

Rating Contact Cat. No. 

24 hr. ec. - 15 minute 15 minute 16A --c-- = QSR 13003 

24 hr. - 15 minute 15 minute 16A -&-- = QSR 13001 

24 hr. 72 hour 15 minute 15 minute 16A -° = RES 13002 

7 days 72 hour 2 hr 2 hr 16A -3-- = RES 13702 

24hr.+7 days 72 hour 15 min. + 2 hr. 15 minute + 2 hr. 16A --°- = RES 13252 

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 

240V- 
50-60Hz 
1VA 
1 or 2 changeover 
16A/250V- (AC 1) 
IP20 
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. 

Cycle Reserve Programming 
interval 

Minimum interval 
between 
2 actions 

7d/lchan 72 hr. 1 minute 1 minute 
7d/2chan 72 hr. 1 minute 1 minute 

Rating Contact Cat. No. 

16A - RES 23701 

16A --_ 
_ 

RES 23702 

Function 
tide selector 

ettl.A1.17 

On/ott switch 
tor hard or 
tirMd override 

Oiresrelons 

Enter 
(mere) kel 
ScroN 
hirnin. 

Electrical connections 

Mounting 
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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 
Cat. No. 

Without off-position In Poles Modules 
Din-T C0321 32A 1 1 

Din-T C0322 32A 2 2 

Cat. No. 

With off-position In Poles Modules 
Din-T C0321/0 

Din-T C0322/0 
32A 

32A 

1 

2 

1 

2 

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 

O Accuracy class 1.5 

O Working voltage 600V 
O Test voltage 2kV 
O Self extinguishing housing 

RAIL DIN analogue meters (AC) 

Range Cat. No. 

Direct connect ammeters D4E-AAC - 2 times overscale 

0-1A 
0-2.5A 
0-5A 
0-10A 
0-15A 
0-20A 
0-25A 
0-30A 
0-40A 
0-50A 
0-60A 

D4E-AAC 1A 
D4E-AAC 2.5A 
D4E-AAC 5A 
D4E-AAC 10A 
D4E-AAC 15A 
D4E-AAC 20A 
D4E-AAC 25A 
D4E-AAC 30A 
D4E-AAC 40A 
D4E-AAC 50A 
D4E-AAC 60A 

CT operated ammeters D4E-ACT 

5A 5 times overscale 
5A 2 times overscale 
1A 5 times overscale 
1 A 2 times overscale 

D4E-ACT 5A 5X 1) 

D4E-ACT 5A 2X ') 
D4E-ACT 1A 5X ') 
D4E-ACT 1A 2X ') 

Direct connect voltmeters D4E-VAC 

0-50V 
0-150V 
0-300V 
0-500V 

D4E-VAC 50V 
D4E-VAC 150V 
D4E-VAC 300V 
D4E-VAC 500V 

VT operated voltmeters D4E-VVT 

For use with 110V VT D4E-VVT 110V 

Frequency meter D4FI 

Range 45-55Hz 240V D4FI 

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 
800/5A 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) 

Range Cat. No. 

Direct connect ammeters D4M-ADC 

0-1mA to 0-8mA 
0 -l0mA to 0-800mA 
1, 5, 10, 15, 25, 40A 

D4M-ADC M1 ') 
D4M-ADC M2 ') 
D4M-ADC ') 

Shunt connected ammeters D4M-ADC 

0-10A to 0-1000A 50mV 
0-20A to 0-1000A 75mV 

D4M-ADC 5 ')2) 
D4M-ADC 7') 2) 

Direct connect DC voltmeters D4M-VDC 

0-0.5V to 0-600V D4M-VDC V ') 

Direct connect AC (rectified) voltmeters D4M-VAC 

0-10y to 0-600V D4M-VAC V ') 

Notes: Standard scales - Moving coil meters comprise the 
following scale ranges and their decade multiples - 
0 - 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. 
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RAIL DIN instruments 

Digital ammeters 
Overload withstand 
2 x In constant 
10 x In for 5 seconds 

RAIL DIN digital meters 

Range Connection 
Max. 

display Cat. No. 

0-100V Direct 99,9V DG3-4VAC 100y 
0-600V Direct 600V DG3-4VAC 600V 
0-1000V VT 999V II DG3-4VAC 1000/100V 

AC ammeter DG3-4AAC 
0-1A 1) CT 999A DG3-4ACT 1 A 
0-5A ') CT 999A DG3-4ACT 5A 
0-10A Direct 9,99A DG3-4AAC 10A 
0-20A Direct 20.0A DG3-4AAC 20A 

0-100V Direct 99,9V DG3-4VDC 100y 
0-600V Direct 600V DG3-4VDC 600V 

DC ammeter DG3-4ADC 
0-50mV1) Shunt 2) 999A DG3-4ADC 50mV 
0-75mV') Shunt 2) 999A DG3 -4ADC 75mV 

40-80Hz Direct 40-80Hz DG3-4F1 80 
200-800Hz Direct 203-803Hz DG3-4FI 800 

Temperature meter DG3-4 Pt2 

-10to +100°C PT 100') -9.9 to DG3-4Pt2 100 
thermistor 99.9°C 

-20 to +4341°C PT 100') -20 to DG3 -4Pt2 400 
thermistor 400°C 

Notos: All digital meters require auxiliary supply. 
') The Instrument can 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) 
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RAIL DIN supplementary types 
Range Cat. No. 

Hour run meter D4.0 

5 digital + 2 decimal 110V 

5 digital + 2 decimal 240V 

D4.0 - 110 
D4.0 - 240 

Phase fail/rotation indicator D4S-E 

100-415V 1 D4S-E 

RAIL DIN metering switches 
Range Cat. No. 

Ammeter switch D4A 

For use with CTs only D4A 

Voltmeter switch D4V 

3 position phase-phase 
7 position phase/phase 
phase/neutral 

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 B). 

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 TY. 

4. With the first switch on position 'xl 0', 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 

8 8 

Figure B 
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Shunt trip for MCBs 

Connection schematics 

Shunt trip + MCB 

Ph N 

Ph 

Cr 
Ph N 

1-- 

_ L _ J 
C2 

Ph 

Shunt trip + MCB + auxiliary contact H 

Shunt trip + MCB + auxiliary contact H-H/S 

N Ph 

Temperature compensation 
Temperature derating chart 6-32 amp 

K = correction factor 
4 

12 

1.0 

0.8 

0.6 

-20 -10 0 10 20 25 30 40 50 60°C 

Temperature derating chart 40-63 amp 
K = correction factor 

1.4 

1.2 

1.0 

0.8 

06 
20 -10 0 10 20 25 30 40 50 60 C 

Fault 

Normal 

Cr r - r 

J L 

N Ph 

1.4 

1.2 

1.0 

08 

06 

Ph N 
r_1_ 

r- 

I , 

I m 
cij L _J L_ 

PH N N 

Temperature derating chart 0.5-4 amp 
K = correction factor 

-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 
-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 

ro- -.36 -0. 

-0-9 18 

DI D 

68 II- 

6 kA 

45 

54 

9 18 

a 

12 El 1 

30 

-N. 

72 

DI 0 0 ID 

To ensure IP20 finger 
touch proof protection 
this cap is supplied as 
standard 

108.0 81.0 L54.0_J ___ L 27.0 

10 kA 

t 
45.0 

i 

Dimensions (mm) 
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Din-T time current curves 
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Din-T 12t let-through 

Din-T 

12t for one 
50Hz-halfwave 

Zero Point 
Extinguisher 

0 1 2 3 4 5 6 7 8 9 10 

t (ms) 

f I2t 

0 1 2 3 4 5 6 7 8 9 10 

Urns) 

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 

KW. H.P. MAX.FLC 
AMPS 

Din-T SAFE-T 

XS125CJ 
XS125NJ 
XH125NJ 

XE25ONS 

XS25ONJ 
XH25ONJ 

XS400CJ 
XS400NJ 
XS400NE 
XH400NE 

0.12 0.17 0.95 4 
0.18 0.25 1.5 4 

0.25 0.33 1.7 4 
0.37 0.5 1.05 4 
0.55 0.75 1.44 4 
0.75 1 1.76 6 
1.1 1.5 2.6 10 

1.5 2 3.4 16 

2.2 3 4.7 16 
3 4 6.4 20 
3.75 5 8.1 25 
5.5 7.5 10.7 32 
7.5 10 14.3 40 40 32 
11 15 20.2 63 63 50 
15 20 26.7 63 80 
18.5 25 35 80') 100 75 
22 30 40 100') 100 100 
25 35 47 125') 125 
30 40 55 125') 125 
37 50 66 
45 60 79 125 
55 75 95 160 
75 100 128 225 
90 125 155 250 
110 150 188 250 
132 180 224 300 
160 220 266 350 
200 270 335 400 

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 

K.W. H.P. MAX.FLC 
AMPS 

Din-T SAFE-T 
XS125CJ 
XS125NJ 
XH125NJ 

XE25ONS 
XS25ONJ 
XH25ONJ 

XS400CJ 
XS400NJ 
XS400NE 
XH400NE 

0.37 0.5 1.05 4 
0.55 0.75 1.44 4 
0.75 1 1.76 4 

1.1 1.5 2.6 6 
1.5 2 3.4 10 

2.2 3 4.7 10 

3 4 6.4 16 
4 5.5 8.1 20 
5.5 7.5 10.7 25 
7.5 10 14.3 32 
11 15 20.2 50 
15 20 26.7 63 63 
18.5 25 35 80') 63 
22 30 40 80') 80 
25 35 47 80') 100 75 
30 40 55 80 ') 100 85 
37 50 66 100') 125 
45 60 79 125') 125 125 
55 75 95 125 
75 100 128 175 
90 125 155 200 
110 150 188 250 
132 180 224 300 
160 220 266 350 

Note: The above table is based on holding 125% continuously and 350% for 20 seconds. For average 3-phase 4 pole motors 
1) 80,100 and 125A are type Din-T10 
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Motor starting selection and Cascade co-ordination chart 

Table 415 volt 3 phase D.O. L. starting for fire pump 
Motor rating 

kW. H.P. MAX.FLC 
AMPS 

Din -T SAFE-T 

XS125CJ 
XS125NJ 
XH125NJ 

XE25ONS 

XS25ONJ 
XH25ONJ 

XS400CJ 
XS400NJ 
XS400NE 
XH400NE 

0.37 0.5 1.05 
0.55 0.75 1.44 6 
0.75 1 1.9 10 

1.1 1.5 2.5 10 

1.5 2 3.45 16 

2.2 3 4.7 16 

3 4 6.2 20 
4 5.5 8 1 25 
5.5 7.5 10.9 40 
7.5 10 14.8 50 50 32 
11 15 20.5 80') 63 50 
15 20 28 80') 80 63 

18.5 25 34.5 100') 100 100 
22 30 40 125') 125 

25 35 47 125') 125 

30 40 55 125 

37 50 66 150 

45 60 79 175 

55 75 95 225 
75 100 128 300 
90 125 155 350 

110 150 188 
132 180 224 
160 220 266 

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 
Back-up 

Rated breaker 
breaking 
capacity kA 

Load -side 
breaker 

XS125CJ XS125NJ XH125NJ XS25ONJ XH25ONJ XS400CJ 
XS400NE 
XS400NJ 

18 30 50 35 50 35 50 

Din-T6 2-40 amp 6 18 25 25 25 25 - - 
Din -T9 0.5-25 amp 9 18 30 50 35 50 35 50 

Din-T9 32-63 amp 9 18 25 25 25 25 25 25 

Din-T14 0.5-25 amp 14 18 30 50 35 50 35 50 

Din-114 32-63 amp 14 18 25 25 25 25 25 25 

Din-T10 80-125 amp 10 18 25 25 15 15 10 10 
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NHP 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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.TemBreak 
Total Protection, Complete Control 

Tem Break incorporates a series of microprocessor based 
MCCBs that represents a major evolution in low-voltage 
distribution systems. They were engineered to meet the 
requirements of the fast developing information-oriented 
society. Each model is designed to serve a key point in 

the system. Providing refined characteristics, incorporating 
true r.m.s. detection and ensuring the reliability necessary 
for the efficient functioning of the system. 

Tem Break's features are designed to 
match the needs of the 90's 

Meets Worldwide Users Adjustable Long and Short Time- 
Requirements delay Trips 

Electronic Type TernBreak Expanded Protective Functions 

Achieves a Higher Degree of Improved Breaking Performance 
Protection Co-ordination Spacesaving 

Adjustable Rated Current Fast Break Mechanism 

World Wide Standards Advanced Breaking Technology 

Operation Unaffected by Harmonics Highest Degree of Protection 

Contents: Fast Break Mechanism 

Advanced Technology 

Correspondence Tem Break - Existing Breakers 

Precise Protection Co-ordination 

OCR Checker Page 12 

Page 2 

Page 4 

Page 6 

Page 8 
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Fast Break Mechanism (FBM) 

EXCEPTIONAL CURRENT 
LIMITING QUICK-BREAKING 
PERFORMANCE 

TERASAKI's ingenuity on current breaking is reflected in the 
new Fast Break Mechanism (FBM) of the Tem Break series. 
Achieving high-speed, highly-efficient breaking. Its 

outstanding features include: U-shaped conductors, Dual 
Repulsive Contacts and Quick-break Arc Chutes 
(To quickly quench and extinguish ionized arcing gases) 
The Current Limiting, Quick-Breaking Performance of 
Tem Break provides exceptional current -limiting characteristics 
that have not been possible with existing moulded case circuit 
breakers. The current-limiting characteristics of Tem Break 
products, up to 800A frame, are outstanding. 

REMARKABLE CURRENT - LIMITING FEATURE 

kA 

74.1 

53.4 - 

Compared with its predecessor (type, TOJ-8008 50kA 
rated breaking current) Tem Break type XS 800NJ has 
superior performance criteria at rated breaking current 
50kA including: 

Limits IP (maximum peak let-through current) to 53.4kA 
Interrupts fault current with a total break time of approx. 
0.0097 seconds, 3/5 that of predecessor types 

Type TOJ-800B 
Let-through fault 
current waveform 

Tem Break 
(type XS800NJ rated 
50kA r.m.s. sym at 
415V) Let-through fault 
current waveform 

Total break time 
approx. 0.0097 seconds 

2 

HIGH SPEED, 
HIGHLY-EFFICIENT 
BREAKING ACHIEVED!! 
U-shaped Conductors 
Dual Repulsive Contacts 
Quick-break Arc Chutes 

Quick-break Arc Chute 

O U-shaped Conductor 

MULTI-PROTECTIVE 
FUNCTIONS!! 
By 8-Bit CPU 

Terasaki's 28 years of achievements in the field of 
electronic technology is "second to none': In particular, its 
microcomputer application engineering has a 'first class 
record" of supplying computer systems, of high, cost- 
performance to a variety of industrial plants over the past 
10 years. 
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TERASAKI 
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Tem Break contains advanced technology for 
precise protection co-ordination, anticipating 
the requirements of commercial buildings and 
automated factories. 

Multiple Protective Functions 
Incorporating A Wide Range of 
Pick-Up Current and Time-delay 
Settings 

cp 

rn 

Pre-trip 
Alarm' __ 

Long time-delay - trip' 

Short 
time -delay' 

Instantaneous trip' 

Ground Fault Current Overcurrent 

'Adjustable 

Tem Break Meets All Major 
Standards 

Based Standards 
IEC PUB 157-1 Part 1/Intemational 
Electrotechnical Commission 

AS 2184/Australian Standard 

BS 4752 Part 1/British Standard 

VDE 0660 /Verband Deutscher Elektrotechniker 

CEI 17.5/Comitato Electrotecnico Italiano 

NEMA AB-1/National Electrical Manufacturers Association 

JIS C8 370/Japanese Industrial Standards 

Tem Break's Adjustable Rated 
Current Type (Meets IEC 
Standards) And Is Available In A 
Wide Range For Plant Applications 

Plug in Mounting Blocks, 
for Switchboard Use 
Note: The degree of protection provided by the 

mounting blocks for plug-in type Tem Break breakers 
(for Switchboard use) is IP-20,as defined in IEC Pub, 529. 

4 

Protective Characteristics 
Are Readily Co-ordinated 
With Those of Thermal- 
Magnetic MCCBs and 
Fuses. (The adjustable short 
time-delay trip has a ramp in 
its characteristic curve) 

Standard 
MCCB 

Fuse 

TernBreak, 
Ramp 

Unified Dimensions Simplifies 
Distribution Board Design 
Tem Break includes frame sizes up to 800A 
which are the most frequently used in 
distribution boards. Unified dimensions include: 

Two depth sizes and one panel cut-out height 
'Depth of XS100NS is 68mm 

102mm 

Panel 
Cut-out 
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X$11100NIE I 

Tem Break 

A new generation of MCCBs procuring a 
major evolution in low voltage distribution 
systems. Each model provides refined 
characteristics, incorporating true r.m.s. 
detection and ensuring the reliability 
necessary for the efficient functioning of a 
system. 

LIC UNAFFECTED BY HARMONICS 

UNIFIED DIMENSIONS 

3 and 4 POLE CONSTRUCTIONS 

cp, 

Tem Break 

1. 
In 1600A 

MOMMEN 

MUM KI,R 111, 

. 

OM 

-I 

OFF_ 

0 
1111111 

e 

6 

TemBreak series 
38 types 

FRAME (A) 30 

Standard 
series 

igh-fau 
el seri 

XV minin 
00/1200 
series 

50 100/125 160 225/250 400 600/630 800 1250 

TERASAKI 
Ensuring Service, Maintaining Quality 

1600 2000 2500 

* One pole type 

SONS ONS 

15kA 

0-50A 
2.5kA/ 
12. 

25 

10 

XS250PJ 

35kA/35kA 

100-250A 
L 

15-63 

SOON 

65 

0-800 1150NEI 

65kA 

250A 

85 

800-16 

25ONJ 

50 

8-bit CPU 8-bit CPU 8-bit CPU 

ONE 

12.5kA 

400-800A 

XV1250NE 

250kA 

iiio -1250A 

415V AC 

(IEC 157-1 

BS 4752-1, 

CEI 17-5) P-1 

..4g_ Breaker type 

380V AC (IEC 157-1 

BS 4752-1, CEI 17-5) 
'41- Rated current 

Electronic type TemBreak 

Indicates breaker fitted with 

microcomputerised protective 

system. 

Note: U Available on indent only. 

7 
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Precise Protection Co-ordination 

TemBreak Profile (Electronic type) 

Each electronic type TemBreak product is fitted with an 
electronic protective device using an 8-bit microprocessor, to 
provide full protective functions necessary for upgrading 
low-voltage distribution systems and for achieving the highest 
reliability in operation. 

Operation Unaffected By Harmonics 
Semiconductor controlled power equipment in a distribution 
system can be a source of harmonic currents, which can cause 
malfunctioning in other equipment within the system. 

The TemBreak's electronic protective device is designed to 
detect, true r.m.s. value of the load current. Therefore, remaining 
unaffected by harmonics. 

TemBreak's electronic protective device consists of a number 
of flat-package ICs, which are compactly mounted, 
using high-density double-surface mounting, the most advanced surface mount technology. 

Protective Characteristics of TemBreak (Electronic type) 

The protective characteristics include: 
An adjustable long time-delay (For general industrial plants 
and for generator protection). An adjustable short time-delay 
trip (for co-ordination with existing solid-state trip and thermal 
magnetic trip breakers or fuses). An adjustable instantaneous 

Adjustable long time-delay trip (LTD) 
For general industrial applications 

'Ill 

E 

of 

.ccL 

5 - 

I I I 

80 100 600 x1111 

Percent x [101 

0.9 

0 85/ *my `.95 

0.8\ 11.0 

II lo 

The pick-up current (I.) of 
the LTD is adjustable 
from 80, 85, 90, 95 to 
100% of the base current 
(10). 

15 

10/ '""1 

A ho 
Ti SEC 

at 6x Ii 

The LTD time delay at 

600% of the rated current 
(I ) is adjustable from; 5, 

10, 15, 20 to 30 secs 

trip, an adjustable ground fault trip and an adjustable 
pre-trip alarm. 

NOTE: The ground fault trip and pre-trip alarm can not 
be used simultaneously in a single breaker. 

Adjustable short time-delay trip (STD) 
For co-ordination with existing solid-state trip breakers 

rn 

0.3 

01 

I} 
( 1 

I I 

200 1000 

Percent x Do] 

6 

2\ 110 

Iz lo 

The STD pick-up current 
(12) is adjustable from; 
200, 400, 600, 800 to 
1000% of the rated 
current (101. 

0.2 

0.15 1""` V 25 

0.111 /0 3 

Ti SEC 

The STD has a definite 
time-delay characteristic. 
This opening time is 
adjustable from; 100, 150, 
200, 250 to 300 ms 

0 Ensunng Service. Maintaining Quality 
TERASAKI 

*TemBreak is Available In 3-pole 
or 4-pole Construction * Internal Accessories Are Common 
To All Types 

*The Accessories Are Plug-in Type For 
Easy Exchange 

Auxiliary Switches Alarm Switches Shunt Trip 
Undervoftage Trip 

Auxiliary Switch 

Contact Status Indication International symbols are used (colour coded) for status 
indication; I (ON) Red. TRIP, White. 0 (OFF) Green. 

White 

"Reliable Indication Mechanism;' for Safety Handle 

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

8 
5 
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TERASAKI 

Adjustable instantaneous trip (INST) Adjustable ground fault trip (GFT) 

E = 
c 
a. 
a. 
-c. 

0.02 

--) 

300 1200 
Percent x poi 

The INST pick-up current 
[13] is continuously 
adjustable from 300% to 
1200% of the rated 
current [lo] E . 

0. 
0. 
x- 

0 8 

0.1 

4. 

k 4-7S- 
6, 

l N. 

I I 

10 40 
Percent x [MI 

The GFT pick-up current 
[IG] is continuously 
adjustable from 10% to 
40% of the rated current 
Ilnl 

0.3 
0.2/ %."i sa0.4 

OA 10 8 

TG SEC 

The GFT has a definite 
time-delay characteristic, 
its opening time is 

adjustable from; 
100, 200, 300, 400 
to 800ms 

For co-ordination with thermal-magnetic trip breakers or fuses. Adjustable pre-trip alarm (PTA) 

111 

OFF ON 

Tz SEC 

at 10,1g 

E75- 
ors c 

Ti.2 5 - 

41. 

0.3 - 
0.1 - 

I 

200 1000 
Percent x poi 

The STD pick-up current 
[12) is adjustable from 
200, 400, 600, 800 to 
1000% of the rated 
current Doi 

0.2 

01y \0.25 

0.1 /0.3 
12 SEC 

E 

03 

a. 

40 

70 100 
Percent x [hi 

The STD has a time current characteristic of 
12T = constant' (ramp characteristic) for 
optimum co-ordination with conventional 
thermal-magnetic type moulded case circuit 

The PTA pick-up current 
(10 is adjustable from 70, 
80, 90 to 100% of the 
rated current (II). The 
time-delay is 40 seconds 
fixed. (A separate power 
source is required) 

breakers or fuses. It has a definite time-delay 
characteristic at current levels above 1000% 
of the rated current (1o) 

9 
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eErzsunng Seroce Mao f aoning Oualrly 
TERASAKI 

Electronic, 8-Bit CPU adjustment face 
TRIP INDICATORS 

CREin 

CT RATED CUR. 

In 1600 

TEST IN 

LONG TIME SHORT TIME 

0.9 6 

CUR. 0 8V-v 95 4/ 
SETTING 

0 o I A ho 
13 II xIn 12 '10 

15 

BASE CUR. 
TIME 

SETTING A /30 

T1 SEC 

at 6,11 

lo 1600 A 

0.63 01.8 1.0 

, In 
PICK UP 

INSTANTANEOUS 

13 x In 

0.2 

..-w s2.25 
SHORT TIME 121 

0.i /0.3 111111 

12 SEC OFF ON 

I T2 SEC 

at 10x10 

GROUND FAULT 

0.2 0.3 

0.1 0.4 

lo In 

0.3 

0.2/ 1"' sE.4 

0.1% (0.1 

TG SEC 

Pick-up LED 
LED turns on when LTD function picks-up. 
Note: If PTA is fitted, this LED flickers when PTA functions 

pick-up (separate control power required) 

Trip Indicators (Optional) 

One of the LEDs is lit to indicate which trip function 
tripped the breaker LTD, STD/INST or GFT 
(separate control power required) 

PRE TRIP ALARM 

0 8 0.9 

0.7t /1.0 

1P .11 

Type: XS1600NE 

TemBreak (Thermal-magnetic trip type) 

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

11 
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Tem Break 

NORMAL 

NM ABNORMAL 

Tem Break OCR checker, type TNS-1, is an easy-to-use 
instrument for field testing the trip functions of the electronic 
type Tem Break circuit breakers. 

It checks the pick-up current and tripping time values of the 
functions (LTD, STD, INST and GFT) 

The values are indicated digitally on a 3-digit LED display 

12 

Power Source 100-110VAC or 220-240VAC, 
single phase, 50/60Hz 30VA 
Dimensions: 200mm(W) x 84mm (H) x 130mm (D) 
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IS1141:1 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, New South Wales 2141. Telephone: (02) 748 3444 

P.O. Box 259 Ermington, 2115 
Fax: (02) 648 4353 

BRISBANE: 
25 Turbo Drive, Coorparoo, Queensland 4151 Telephone: (07) 891 6008 

P.O. Box 1127, Coorparoo DC, 4151 
Fax: (07) 891 6139 

ADELAIDE: 
50 Croydon Road, Keswick, South Australia 5035 Telephone: (08) 297 9055 

Fax: (08) 371 0962 

PERTH: 

38-42 Railway Pde., 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 St. & Struan Crt.,Toowoomba, Queensland 4350 Telephone: (076) 34 4799 

Fax: (076) 33 1796 

AGENTS: 

HOBART: 
H.M. Bamford (Hobart), 199 Harrington Street, Hobart, Tasmania 7000 
Telephone: (002) 34 9299 Fax: (002) 31 1693 

LAUNCESTON: 
H.M. Bamford (Launceston), 59 Garfield Street, Launceston, Tasmania 7250 
Telephone: (003) 44 8811 Fax: (003) 44 4069 

DARWIN: 
J. Blackwood & Son Ltd., Mataram Street, Winnellie, N.T. 0820 
Telephone: (089) 84 4255 Fax: (089) 84 3945 

NHP ,004) 

P20A 07/94 1544 
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